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The present invention relates to a drive mechanism (2) for transporting a tow (4) at constant speed between feed and receive reels (5,
6), an interlayer tape (7) being interleaved on both reels (5, 6) between successive windings of the tow. According to the invention, said
tape is drivingly coupled between the two reels (5, 6) to a drive wheel (9) and each reel is further drivingly coupled to the drive wheel (9)
via a slip mechanism (18, 19). Preferred application: driving fibres through a CVD chamber.
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A drive mechanism for transporting a tow
at constant speed

This invention refers to a drive mechanism for trans-
porting a tow at constant speed between feed and receive
reels, an interlayer tape being interleaved on both reels
between successive windings of the tow.

Driving a tow at constant speed between two reels
requires special measures due to the variable spool thick-
ness on the two reels during the tow transfer between the
two reels. If a drive motor is directly coupled to the
receiving reel, the transfer speed is low at the beginning,
as long as the receiving spool is nearly empty, and high at
the end, when the receiving spool has a large diameter. Con-
stant transfer speed, however, is an essential requirement,
if the tow is to be treated between the two reels, for
example by a CVD process (Chemical Vapour Deposition).

Thus, for example, 30-m-long fibre tows constituted
by 5000 monofilaments with a filament diameter of about 10
pm have to be conveyed through a CVD chamber of 2'm length
with minimum tangling and without touching the chamber
walls. _

It could be imagined to control the speed of the
driving motor coupled to the receive reel in such a way that
the rotation of said reel is controlled as a function of the
spool diameter on said wheel. Such a control device, how-
ever, is complex, especially if it is to be adapted to vari-
ous nominal transport speed values, and requires precise
detectors for measuring the spool diameter of the receiving
reel. The invention aims to render the device more simple
and to improve the transport speed accuracy.

This aim is achieved by the fact that the interlayer
tape, which is interleaved between successive windings of
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the tow on both reels for protecting the CVD layers on the
tow, is drivingly coupled between the two reels to a drive
wheel and that each reel is drivingly coupled to the drive
wheel via a slip mechaﬁism.

Thus, the drive wheel is not rigidly connected to one
of the reels and is not subjected to a speed adjustment in
accordance with the spool diameter of the driven reel. It
can be directly coupled to a constant speed drive motor or a
step motor.

For items of preferred embodiments of the present
invention, reference is made to the secondary claims.

The invention will now be described in more éetail by
means of a preferred embodiment and the enclosed drawings.

Figure 1 represents a longitudinal cut view of a CVD
chamber including the tow drive mechanism according to the
invention.

Figure 2 shows in an enlarged scale a cut view
according to line I-I in figure 1 through the axes of the
reels and the drive wheel wheel.

Figure 3 shows schematically characteristic steps of
operation of the mechanism according to the invention.

The CVD chamber shown in figure 1 comprisés a CvD
reactor tube 1 having for example a length of 2 meters. The
CVD chamber is classical and its details such as heating or
cooling means, CVD-agent injection means and pumps are not
shown,

This chamber is associated to a drive mechanism unit
2 on the left side and a tensioning device 3 on the right
side of the figure. A tow 4, for example 30 meters long,
passes twice through the chamber 1 and is supplied and
received by two reels 5 and 6 mouﬁtéd in the drive mechanism
unit 2.

The tow can be constituted by an elongate object of
any adequate material to be treated in the chamber 1, by

individual fibres or by a tow of fibres, this last mentioned
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application constituting the preferred application case on
which the present description is based.

In order to prevent the newly formed coatings on the
tow from interacting after the tow has been wound on the
receiving reel, a protective tape 7 is interleaved between
successive windings of the tow on both reels. As it will be
seen hereafter in connection with figure 3, this tape does
not pass through the chamber 1 and it is unwound from the
supply reel during the transport of the tow, and immediately
thereafter it is interleaved between successive windings of
the treated tow on the receive reel. Between these two
reels, it only passes over a drive wheel 9 to which a motor
(not shown) supplies a constant speed, as it is required by
the respective CVD process, and which is applied against a
freely rotatable convey wheel 8. The speed at which the tape
7 is driven by the drive wheel 9 or the convey wheel 8 is
exactly identical to the transfer speed of the tow 4 through
the chamber. It is independent of the spool diameter on the
two reels.

As it can be seen from figure 2, the convey wheel 8
is coupled to the two reels 5 and 6 not only through the
tape but also through rubber belts 10 and 11 whicﬁ activate
a slip coupling system 18, 19 of the two reels. The function
of the slip coupling is to maintain a constant linear speed
of both reels irrespective of the amount of tow wound on the
two reels 5 and 6. This allows a continuous slip of the sup-
ply reel in accordance with the traction provided by the
tape 7 and a continuous traction force for the receiving
reel in accordance with the adjustable slip force. It should
be noted that the transfer speed of the tow 4 is directly
related to the rotational speed of the drive wheel 9, where-
as the rotational speeds of the reels 5 and 6 are continu-
ously variable in accordance with their filling state and
due to the slip coupling.

A particular advantage of the drive mechanism accord-
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ing to the invention is constituted by the possibility to
reverse the transport direction without having to change the
coupling between the motor and the two reels. Thus, the CVD
process can be repeated several times by a to-and-fro move-
ment of the tow, and it is even possible to perform differ-
ent cycles at different transfer speeds. As no speed regula-
tion loop is required according to the invention, the modi-
fication of the processing speed does not require the modi-
fication of such a loop.

The path of the to-and-fro movement of the tow
through the chamber 1 is defined by guide rollers such as 12
and 1, by a stationary guide element such as 14 and by a
pre-stressed tail pulley in the tensioning device 3 remote
from the drive mechanism 2. At least one of the guide
rollers can be adjusted by means of a micrometer screw 16 in
order to adapt the path of the tow to the particular CVD
mission. These roller render the path of the tow through the
chamber independent of the respective filling state of the
two reels.

Figure 3 shows schematically different steps of a CVD
treatment for a tow 4. A preliminary phase concerns the
loading of the tape 7 onto reel 6. To this end, tﬁe guide
roller 12 is temporarily removed and replaced by a vendors'
tape reel for this operation, shown in figufe 3a. Then, the
end of the tape and the end of the tow are secured to reel
5, and tow 4 can be interleaved with tape 7 onto reel 5 (see
figure 3b). The drive wheel 9 drives the tape 7 and thus
ensures the winding-up of the tow 4 onto the reel 5 and of
the tape between the individual windings. As soon as the
entire length of for example 30 meters of tow has been wound
on the reel 5, the free end of the tow 4 is drawn through
the chamber 1, wound about the tensioning wheel 3 and
returned through the chamber 1 for being attached to the
second reel 6 (see figure 3c). Now, a chamber 1id 17 is

closed, the chamber is evacuated, and the CVD process can
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begin. During this process, the tow passes once or several
times through the chamber from one reel to the other, where-
as the tape remains all the time in the drive mechanism unit
2 on the left side of the chamber 1. After each pass through
the chamber 1, the tow is received on the receiving reel
together with the tape 7, thus avoiding any interaction
between the newly made coatings of adjacent tow windings.

Figure 3d shows the spool situation at the end of the
first or any successive odd cycle. Preferably, the end of
the process is selected after an even cycle, such that the
final tow can be extracted from the upper reel 5 through the
1id 17 in the casing of the drive mechanism unit.

The invention is not restricted to the application as
described above in connection with the drawings. In particu-
lar, the tow may simply be constituted by a unique fibre or
by a band-1like material which is to be treated by any physi-
cal or chemical process in the chamber 1. Moreover, it is
not necessary to transfer the tow twice through the chamber
1. In fact, the return path could lie outside the chamber
and there might even be no return path at all, the two reels
being located in this case on opposite sides of the process-
ing chamber 1. Of course, in this latter case, thé tape 7
would pass as before outside the chamber over the drive
wheel or a convey wheel associated therewith and the slip
coupling would interconnect the two reels and the convey
wheel.

In the frame of the present invention as claimed, the
CVD chamber can be replaced by any device requiring a con-
stant speed movement of an elongate element, such as a pho-
tographic film spool during the development process.

The reels as well as the cohvey wheel can be provided

with a reverse rotation blocking device.
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CLAIMS

1. A drive mechanism for transporting a tow (4) at constant
speed between feed and receive reels (5, 6), an interlayer

tape (7) being interleaved on both reels between successive
windings of the tow, characterized in that

- said tape (7) is drivingly coupled between the two reels

(5, 6) to a drive wheel (9),

- each reel (5, 6) is drivingly coupled to the drive wheel

(9) via a slip mechanism (18, 19).

2. A drive mechanism according to claim 1, characterized in
that a convey wheel (8) applies the tape against the drive
wheel and that the slip mechanism (18, 19) is coupled to
said drive wheel (9).

3. A drive mechanism according to claim 1 or 2, character-
ized in that both reels (5, 6) and the drive wheel (9) are
located in a common drive mechanism unit (2) and that a free
running tail pulley (15) is provided away from said unit for
reverting the direction of the tow, whereas the tape remains

completely within the drive mechanism unit (2).

4. A drive mechanism according to claim 3, characterized in
that the tail pulley (15) is submitted to an elastic force
intended to ensure a constant tension load to said tow (4).

5. A drive mechanism according to any one of the preceding
claims, characterized in that free running guide rollers
(12, 13) are located between the reels (5, 6) in order to
guide the tow (4) between the reels on a defined path inde-
pendently from the spool diameter on the respective reel.
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6. A drive mechanism according to any one of the preceding
claims, characterized in that it is applied to a device (1)
for treating the surface of fibres by CVD process, the
fibres being supplied in a tow assembly (4).
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