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[57)] ABSTRACT

A two-ended program tape is alternately wound and
unwound between two spools by a reversible motor,
the spools being connected to this reversible nmiotor via
couplers and respective clutches so that the tape-
receiving spool is also driven by the motor, and each
spool also having a respective auxiliary motor. When a
pre-reversal data on the tape passes under a reader,
the clutch of the receiving spool is disengaged and its
auxiliary motor supplied to rotate in the opposite di-
rection thereby forming a length of loose tape be-
tween this spool and the reversible motor. A subse-
quent reading of a reversal data on the tape actuates
reversal of the main motor and engagement of the
clutch of the empty spool which is driven in the direc-
tion to wind tape thereon, supply to the auxiliary
motor of the first spool being cut when the pre-
reversal data passes back under the reader.

7 Claims, 4 Drawing Figures
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1
ALTERNATE WINDING AND UNWINDING OF A
TWO-ENDED PROGRAM TAPE :

BACKGROUND OF THE INVENTION

The invention relates to the alternate winding and
unwinding of two-ended program tapes carrying data
for the control of machines, driven by means of a re-
versible motor in front of means for reading data on the
tape.

A major problem occurs at the moment of changing
the direction of motion of the tape. In effect, whilst it
is relatively easy to abruptly reverse the direction of ro-
tation of the motor, this is not so for the spools upon
which the tape is alternately wound and unwound for
which it is necessary to overcome a certain inertia,
which varies according to the length of the wound tape.

This porblem becomes crucial for program tapes the
data of which are intended for the selection of the knit-
ting elements of knitting machines, in particular circu-
lar knitting machines with a high operational speed, for
which the required continuity in the reading of the data
necessitates a practically instantaneous reversal of the
direction of motion of the tape. '

At the moment of each reversal, between the spool
which is to become the tape output spool and the driv-
ing motor, the tape risks being submitted to a tension
which could cause its breakage or cause serious pertur-
bations in the reading of the data.

A solution which enables a partial resolution of this
problem consists in permanently providing, between
cach spool and the driving motor, a loop of loose tape
of sufficient dimensions to form a reserve enabling the
jerks which are inevitably produced during reversal to
be supported. The variations in the length of these
loops can be usefully employed to servo-control the
speed of rotation of the spools, but such an arrange-
ment requires the use of complex and delicate means,
notably for ensuring guiding of the loops of tape which
may attain appreciable lengths in the case of high speed
tapes.

SUMMARY OF THE INVENTION

According to one aspect of the invention, a process
for controlling the alternate winding and unwinding of
a two-ended program tape between a pair of spools
comprises selectively disposing auxiliary reversal data
and pre-reversal data on the tape, alternately driving
the tape by means of a reversible driving motor from
one spool to the other past means for reading data on
the tape, temporarily braking and reversing the direc-
tion of rotation of the tape receiving spool under the
control of a pre-reversal data to form a length of loose
tape between said receiving spool and the driving mo-
tor, and subsequently reversing the direction of rota-
tion of the driving motor under contorl of a reversal
data.

A device according to the invention for alternately
winding and unwinding a two-ended program tape be-
tween a pair of spools comprises a reversible motor for
alternately driving the tape from one spool to the other
past means for reading data on the tape, the tape carry-
ing selectively disposed auxiliary reversal and pre-
reversal data, two auxiliary motors each for driving one
of the spools, and means actuated upon reading of a
pre-reversed data for temporarily controlling the auxili-
ary motor of the tape-receiving spool to brake such
spool and make it turn in the reverse direction to form
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a length of loose tape between such spool and the driv-
ing motor, the reversal data being disposed so that the
driving motor is subsequently reversed upon reading of
thE reversed data.

BRIEF DESCRIPTION OF THE INVENTION

The accompanying drawings show, by way of exam-
ple, an embodiment of a device according to the inven-
tion. In the drawings:

FIGS. 1 and 2 are respectively front and rear eleva-
tional views of this device;

FIG. 3 is a profile cross-section taken along the bro-
ken line xx'—yy’ of FIG. 1; and

FIG. 4 schematically shows a disposition of data on
a program tape.

DETAILED DESCRIPTION OF THE INVENTION

The device shown serves for the alternate winding
and unwinding of a two-ended program tape 1 carrying
data intended for the selection of knitting elements of
a circular knitting machine.

The program tape 1 is driven by its lateral edges by
means of two control flanges 2 and 4, mounted at the
end of the shaft of a reversible motor 3, and guided by
two pressure rollers 5 and 6. This driving assembly is
disposed on the path of the tape 1 between two spools
7 and 8, between which the tape 1 is alternately wound
and unwound from one end to the other, and a liason
is set up between these three members b a driving chain
9 passing about three toothed chainwheels 10, 11 and
12. The ratio between the number of teeth of the driv-
ing wheel 10 and that of the two driven wheels 11 and
12 is such that the maximum speed of rotation of each
spool 7, 8 is slightly greater than the speed required for
winding the tape 1, at a given constant speed, onto the
smallest available diameter of the spools.

A multi-track optical reader 13, located under the
path of the tape 1 about the flanges 4, detects the pas-
sage of the data on the tape 1 by transparency, the tape
being illuminated by means of a light conduit 14.

With reference to FIG. 3, the various elements form-
ing the device are carried by an upright support plate
15, fixed to a stationary part of the knitting machine by
means not shown.

At one end of the shaft 16 of the motor 3, which
motor is secured on the support plate 15, are mounted
the two flanges 2 and 4 controlling drive of the tape 1.
The other end of shaft 16 is connected to the inner
mass of a driving coupler 18 of the permanent magnet
type and providing a torque much less than that trans-
mitted by the motor 3. To the outer mass of the coupler
18 is fixed the chainwheel 10 controlling the chain 9 for
driving the spools 7 and 8.

An important function of the coupler 18 is to servo-
control the speed of rotation of the receiving spool to
the substantially constant speed of motion of the tape
1, in a manner such that the tape being wound onto this
spool is neither too tight nor too loose.

A second coupler 19 is disposed in axial alignment
with the first coupler 18. The inner mass of the second
coupler is connected by a sleeve 21 to the inner mass
of the first coupler and consequently to the shaft of
motor 3, whilst its outer mass is fixed to a support plate
22 connected to the plate 15.

This second coupler provides a slightly greater
torque than the first coupler and is intended to brake
any unwanted racing which may be produced during
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the short periods when the feed of the motor 3 may be
cut off, particularly in the case where the speed of the
latter is servo-controlled to the number of data counted
at the input and the output of a memory.

The coupling of the spools 7 and 8 with the respec-
tive toothed wheels 11 and 12 is provided in the follow-
ing manner. Each spool is mounted at the end of a shaft
of a respective d.c. motor 23 whose stator is fixed onto
the support plate 15. The other end of each of the
shafts carries a sliding armature 24 of an electromag-
netic clutch 25, the torque of which is greater than that
of the first coupler 18. An axially fixed armature 26 of
clutch 25 is mounted on a shaft 27, angularly fixed to
the corresponding chainwheel 11 or 12. These latter
elements, as well as the excitation coil of the clutch, are
supported by a bracket 29 fixed on the plate 15.

The program tape shown in FIG. 4 has a series of lon-
gitudinal data tracks, schematically shown by lines 30,
and intended for the selective control of the knitting
elements. Two auxiliary tracks 31, 32 are disposed on
opposite sides of the tracks 30. The track 31 comprises,
at each end, a so-called reversal data 33 and 34 respec-
tively which, by means of the optical reader 13, has the
function of controlling the reversal of the direction of
rotation of the driving motor 3. The track 32 com-
prises, at each end, a so-called pre-reversal data, 35
and 36 respectively, which begins slightly upstream of
the corresponding reversal data 33, 34 and extends
until it faces the latter. These two elements of pre-
reversal data are intended, always by means of the
reader 13, for the control of the respective motors 23

and electromagnetic clutches 25 of the winding spools’

7 and 8.

The described device operates as follows:

Supposing to begin with that the program tape 1 is
driven by the motor 3 in the direction of the arrows A
(FIG. 1), the electromagnetic clutch 25 associated with
the receiving spool 7 is excited and the winding takes
place under the control of the coupler 18, whose action
compensates for the variations of the diameter of the
tape wound on the spool 7. The clutch 25 associated
with the output spool 8 is not excited.

-Upon passage of the beginning 37 of the pre-reversal
information 36 past the optical reader 13, the signal
produced is used to cut off excitation of the electro-
magnetic clutch 2§ associated with the spool 7. Simul-
taneously, the same signal actuates feed of the motor
23 also associated with the spool 7, in a manner to con-
trol its rotation in the direction of the arrows B, that is
opposite to the direction of winding of the film.

The spool 7 which is no longer driven by the motor
3 continues to turn for a certain time because of its in-
ertia, driving with it the shaft of the motor 23 which is
being fed for a rotation in the opposite direction. A
"braking results, the consequence of which is the forma-
tion of a loop 38 of loose tape between the spool 7 and
the motor 3.

Upon passage of the reversal data 34 past the reader
13, the signal received is used on the one hand to con-
trol the practically instantaneous reversal of the direc-
tion of rotation of the driving motor 3 and, on the other
hand, to cause excitation of the electromagnetic ciutch
25 associated with the spool 8 which, through the driv-
ing of the chainwheel 12, in turn becomes the tape re-
ceiving spool. .

At this stage of the operation, the driving coupler 18
carries out a second important function. Because of the
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inertia of the spool 8, this spool will not be instanta-
neously reversed. There is a resultant formation of a
loop or length 39 of loose tape between the spool 8 and
the driving motor 3, which loop will be taken up with-
out jerking under the action of the coupler 18 as soon
as the spool 8 begins turning in the direction of the ar-
rows B.

At the same time the driving motor 3, which drives
the tape 1 in the direction of the arrows B, begins to
take up the initially formed loop 38, whilst the motor
23 of spool 7 which is still temporarily fed, turns in the
correct direction of rotation, driving with it the spool
7 which becomes the tape output spool.

Upon return before the reader 13, the beginning 37
of the pre-reversal data 36 triggers cutting off of the
supply to the motor 23 of spool 7, without however ex-
citation of the corresponding electromagnetic clutch
25 being re-established, this clutch remaining in its in-
operative state until reading of the reversed data 33
during the next reversal operation.

The reversal of the direction of motion thus takes
place without the driving motor 3 having to overcome
the inertia of the spool 7 (or 8 as appropriate) and con-
sequently without exertion of a traction on the program
tape 1. .

At the moment of cutting off the supply to the motor
23, it is advantageous for the angular speed of the spool
7 (or 8 as appropriate) to correspond closely to the lin-
ear speed of driving of the tape 1. This correspondence
can be obtained by selecting, on the one hand, during
the disposition of the data on the tape, the distance T
separating the beginning of the pre-reversal data from
the corresponding reversal data as a function of the
total length and more precisely the mass of the program
tape wound on the receiving spool at the moment of re-
versal and, on the other hand, servo-controlling the
value of the voltage supplied to the motors 23 to the
speed of the tape. For each motor 23, this servo-
controlling can result from the frequency of reading the
data of a part of one of the longitudinal tracks of the
tape during the period of supplying the motor. The
same cycle of operations will reoccur at the next rever-
sal of the motor 3, where this time it is the motor 23 as-
sociated with the spool 8 which once more becomes the
tape output spool and is supplied to turn in the direc-
tion of the arrow A, under the temporary control of the
pre-reversal data 35.

During the periods of operation between the alter-
nate reading of the pre-reversal data, the output spool
is not driven by its motor 23 but rotates solely under
the traction of the tape 1. A sudden reduction of the
speed of the driving motor 3, or a sudden stopping of
the machine, whether controlled by the operator or by
the automatic actuation of various safety devices fol-
lowing certain occurences in the knitting, for example,
would risk causing the formation of a loop or length of
loose tape the taking up of which would inevitably
cause a jerk at the moment of coming back to a normal
rate of operation.

The association of a direct current motor with each
spool enables this drawback to be avoided. It suffices,
in the examples given, that the motor 23 associated
with the tape output spool behaves as a generator, the
current generated being passed through a resistor in a
manner to cause a rapid braking of the spool to take up
any such loose length of tape.

What is claimed is:
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1. A device for alternately winding and unwinding a
two-ended program tape, said tape having thereon pro-
gram data and, adjacent each end of said tape, pre-
reversal data and reversal date, said device comprising:

a pair of spools mounted to have alternately wound

and unwound therefrom said tape;

reading means positioned in the path of said tape be-

tween said spools for reading said data on said tape;

a reversible driving motor mounted for alternately

driving said tape past said reading means from one
of said spools to the other;

a pair of auxilary motors mounted for selectively

driving one of said spools;
means interconnected between said reading means
and said auxiliary motors, and actuable upon read-
ing of said pre-reversal data by said reading means,
for temporarily controlling the one of said auxiliary
motors operating the tape-receiving of said spools
to brake said tape-receiving spool and to reverse
the direction of rotation thereof, and thus for form-
ing a length of loose tape between said tape-
receiving spool and said driving motor; and

means interconnected between said reading means
and said driving motor, and actuable upon reading
of said reversal data by said reading means, for re-
versing the direction of rotation of said driving mo-
tor.

2. A device as claimed in claim 1, further comprising
a pair of electromagnetic clutches each operatively
connected to one of said auxiliary motors; and means
for selectively driving each of said spools by said driv-
ing motor through the respective of said clutches; the
clutch of said tape-receiving spool being disengaged
upon reading of said pre-reversal date by said reading
means.

3. A device as claimed in claim 2, wherein said driv-
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ing motor and said clutches have shafts; and said driv-
ing means comprises three separate chainwheels opera-
tively associated with the shafts of said driving motor
and said clutches, and a driving chain passing around
and engaging said chainwheels.

4. A device as claimed in claim 2, further comprising
a driving coupler operatively positioned between said
driving motor and said means for driving said spools.

5. A device as claimed in claim 4, further comprising
a braking coupler operatively associated with said driv-
ing motor and disposed coaxially to said driving cou-
pler, said braking coupler producing a greater torque
than said driving coupler.

6. A device as claimed in claim 1, wherein said auxili-
ary motors are d.c. motors which, when not supplied
with current, are generator means for producing a
braking torque acting on the corresponding spool.

7. A process for controlling the alternate winding and
unwinding of a two-ended program tape between a pair
of spools, said process comprising:

providing a program tape having selectively posi-

tioned adjacent the ends thereof pre-reversal data
and reversal data;
alternately driving said tape by means of a reversible
driving motor from one of said spools to the other
past a means for reading data on said tape;

detecting by means of said reading means said pre-
reversal data, and temporarily braking and revers-
ing the direction of rotation of the tape-receiving
of said spools, thus forming a length of loose tape
between said tape-receiving spool and said driving
motor; and

subsequently detecting by means of said reading

means said reversal data, and reversing the direc-

tion of rotation of said driving motor.
* * * * *



