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(54) A FRICTION DEVICE FOR WINDING OF ROPES

(71) We WABING S.R.L of Via Petrar-
ca 3, 24100 Bergamo Italy; an Italian Body
Corporate do hereby declare the invention,
for which we pray that a patent may be
granted to us, and the method by which it is
to be performed, to be particularly de-
scribed in and by the following statement:

This invention relates to a friction device
for the winding of ropes.

In order to impart a given mechanical
tension to ropes without any discontinuity
thereto, the systems being used are those
grounded on friction. Such systems provide
that the ropes are wound up by a plurality of
turns about a cylindrical drum. As well
known, under such conditions the tension in
a rope varies from the first to the last turn in
accordance with the following law or equa-
tion:
of

TL_eof

T2

wherein T1 is the initial tension, T2 is the
final tension, e is the base of natural
logarithms, o is the total winding arc,
generally exceeding 2, and f is the coeffi-
cient of friction between the rope and
cylinder. Friction systems are highly effica-
cious and generally do not give rise to any
drawbacks or disadvantages when the rope
is stationary or not moving. On the other
hand, when the rope is moving and the
number of turns is necessarily more than
one, novel phenomena occur, considerably
disturbing the system balance.

These phenomena will now be described.

When a plurality of turns are wound up
about a drum and the latter is rotated, on
one side the rope is wound up and on the
other side it unwinds or uncoils, but on
doing this the whole body of helical turns is
displaced screw fashion by precession along
the drum. Since the drum is of finite

dimensions, in a very short time the rope
will reach one end thereof and should the
movement continue, due to the impossibil-
ity of further axial movement, it accumu-
lates against the flange, becoming superim-
posed in a disorderly and awkward manner.

In order to overcome such disadvantages,
various systems have been used, among
which those more successful are the bollard
system and the friction dual wheel system.
The former is the oldest system, usually
used in marine use for anchor winches. The
wheel or roller about which the rope is
wound up is of a parabolic profile. The
operation is as follows: during movement,
the rope has a tendency to precess in the
direction of increasing diameter. The ten-
sion, at which the rope is stretched, shows
itself on the drum or roller with radial forces
that, due to the specific profile, would
generate a force in a direction opposite to
the movement or translation direction. In
order that the system can operate, it is
obviously required that the rope con-
tinuously slides on the drum. The major
advantage of this machine resides in its
simplicity. The system does not exhibit
serious disadvantages when the amount of
rope to be recovered is reasonable and the
recovery tension thereof is also moderate.
At high'loads in the rope, more evident will
be the results of continuous translation or
movement on the drum in the form of a
twist or torsion tending to change the
relative position of the strands comprising
such a rope: elemental wire or thread wear
caused by slipping adds to said torsion or
twist;

The latter or second system is more
improved from a technical standpoint and
enables the attainment of acceptable results.
Such a system provides two multi-groove
wheels, both of which are powered. The two
wheels are arranged so that the grooves of
the first wheel are laterally displaced by half
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a pitch relative to those of the second wheel.
During movement, the rope being wound
up about the two wheels is no longer
subjected to the lateral translation move-
ment which, as above referred to, is one of
the most serious faults in the former system.
Unfortunately, this rope tensioning method
also has a number of faults. The major faults
are as follows.

(1)The rope wound up about the two
wheels passes from maximum tension on the
first turn to substantially zero tension on the
last turn. In order to release, it should
shorten by a degree or amount equivalent to
the resilient extension previously imparted
thereto when tensioned. Since such a shor-
tening should occur while being wound up
about wheels all of then are of one sume
diameter and peripheral or surface speed, a
situation of hyperstaticity would result,
making it substantially impossible to deter-
mine the load on the axes of the two wheels.

(2) The friction systems for rope tension-
ing are selected when the amount of rope to
be recovered is substantial. Thus, over the
machines directly re-winding up the rope
onto a spool. Such systems have the advan-
tage that the use thereof is unaffected by its
length. Of course, for such a condition, it is
required that the connection joints between
the several rope sections being used can pass
on the friction wheels. When using the
system having two grooved wheels, the
joints pass with some difficulty, Thus, after
passing on the first groove, in order to move
the one joint to the second groove, the
wheel has to recover an amount of rope
equivalent to the increase in development
resulting from its larger diameter. This
phenomenon arises again, being enhanced
every time that on leaving a groove the joint
reaches the next subsequent groove. In
practice, it was found that the maximum
stress in the rope ocurs during passage to the
third groove of the first wheel. At this
position, the friction between rope and
groove may be such that no further relative
sliding is allowed. Under this circumstance,

the required elongation can only occur’

resiliently. The tension in the rope and
accordingly in the machine would then
attain such very high values that in some
cases failure conditions might be reached.

(3) When winding up a rope about a pair
of multi-groove friction wheels, for each
revolution the rope undergoes as many
bending cycles as there are grooves encoun-
tered, so that, for example, should the
system provide two wheels having five
grooves each, a rope from the inlet to the
outlet from a machine has to undergo ten
complete bending cycles. In addition there-
to, in presently made machines, when due
to constructive requirements the two wheels
are closely located, having to be displaced

by half a pitch, on passing from one groove
to the other, a rope slides on the groove
sides. Should the specific pressures between
the rope and groove be of a high rate, this
sliding takes the form of a torsion. Both of
these phenomena are highly deleterious to
the life effects of a rope, such that for
particular service, such as for example the
mechanical laying out for the conductors of
aerial electrical lines, with such machines
only particular types of interlaced stranded
ropes can be used, which beside being
highly flexible are completely inert to tor-
sion.

It is the primary object of the present
invention to remove the above cited dis-
advantages, and particularly to provide a
system having all of the above mentioned
advantages of the known systems, but with-
out having the faults thereof.

Acording to the present invention, there
is provided friction device for winding up
ropes or the like, which device is essentially
characterized by comprising a looped track,
means for supporting said track so that a
section or length of the latter is helically
wrapped about a first ideal cylindrical sur-
face forming a number of turns, and another
section or length of the track is in turn
helically wrapped, also forming a number of
turns, about a second ideal cylindrical sur-
face internally of the former and coaxial
therewith, and means for driving the track
so that each element thereof will move
along a path comprising a helical length
about said first cylindrical surface and a
helical length about said second cylindrical
surface internally of the former, whereby
each of the track elements, having covered
said helical length on the first cylindrical
surface, will cover the helical length on the

-second cylindrical surface, then re-covering

the first surface and so on, said track being
provided with a groove for accomodating a
rope or the like winding on aid track, along
the helical length on the first cylindrical
surface.

In order to more clearly show these and
further features of the device according to
the present invention, as well as the advan-
tages resulting therefrom, an examplary
embodiment of the device according to the
invention will now be described with refer-
ence to the accompanying drawings, in
which:

Figure 1 is a perspective view of the
device:

Figure 2 is a view on an enlarged scale
with respect to Figure 1, showing a detail
relating to the connection between a track
and rollers;

Figure 3 is an enlarged perspective view
showing a detail relating to the connection
between a track portion and a given type of
roller;
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Figure 4 is a cross-section for a detail of a
track element: and

Figure 5 is a perspective view showing the
track at the configuration taken in the
device.

The device comprises a set of rollers, and
particularly some rollers are all denoted at 1
and other rollers are denoted at 2.

Rollers 1 are identical to one another and
rollers 2, different from rollers 1, are also
identical to one another. More particularly,
each roller | has a modular toothing
throughout its length, the toothing being
provided at a slope for reasons to be
discussed in the tollowing.

Each roller 2 is provided with a circum-
ferential guide 3. Rollers 1 and 2 are carried
by mountings fixed with frame 4 and the
axes thereof, that is geometrical axes, lic on
a cylindrical surface, or are the generatrices
of said ideal cylindrical surface.

The rollers are rotatable about the axes
thereof; and particularl the rollers are car-
ried on ball bearings mounted on shafts
secured to said fixed frame 4.

All of said toothed rollers 1 are rotatably
driven by as many gear wheels keyed to the
rollers; more particularly, a gear wheel 5 is
keyed to one end of each roller I.

These gear wheels 5 are controlled by a
suitable reduction gear (not shown for the
sake of simplicity).

At the center of the above described
assembly of rollers 1 and 2, and more

articularly along the geometrical axis of the
ideal cylinder, on which the axes of rollers 1
abd 2 are arranged, a roller 6 having a
smooth outside surface is provided, while a
plurality of such rollers 6 can be provided.

Roller 6 is an idle roller, that is freely
rotable about its own axis, geometrical axis
fixed with frame 4. A track, designated as a
whole at 7, is provided and comprises a
series of interarticulated elements.

Each of the track elements, designated as
a whole at 8, comprise both an external
band 9 having a groove for accommodating
the rope and a toothed band 10 with a
toothing having the same modulus as that of
the rollers 1, on which said band 10 is
intended to bear or rest.

The two parts or bands 9 and 10 are
integral with each other. In this example,
part or band 9 has a flange 11 secured
thereto intended to contact the rope; in
other terms, the groove of the track ele-
ments comprises in this example said flange
11, which is made of suitable plastics mate-
rial.,

Flange 11 is held or restrained to part 9 by
suitable lips formed in the sides (particularly
see Figure 4).

Moreover, at one end each of elements 8
comprise a tooth 12 and also comprise at the
opposite end a seating for accomodating the

tooth 12 of the adjacent element 8.

The several elements 8, identical to one
another and together making up the track 7,
are hinged to one another. More, particular-
ly, the connection between said elements 8
is provided by hinges 13 of a cylindrical
type, the connection by means of said hinges
being such that the track has an excellent
flexibility in the longitudinal planc and a
reasonable flexibility in thc transverse
planc. Flexibility in the transversc plane is
afforded by the clearance provided between
the pin and hole for one of the hinge parts.
The above described track 7, comprising
said elements 8 hinged to one another, is
helically wrapped on the outside rollers |
and 2.

The two ends of the track enter between
the spaces left between the rollers, and
helically wrap about the central roller 6 to
interconnect, so as to form a loop.

In other terms, the looped track 7 has a
section or length forming a cylindrical helix
about the cylinder defined by rollers 1 and 2
having a slope as defined by rollers 1 and 2
having a slope as defined by said track, and
an inner section or length also forming a
cylindrical helix with an opposite slope to
the former about an inner cylinder defined
by roller 6.

The above described track 7 is shown in
Figure 5 according to the configuration that
it takes when mounted on the several
rollers; as above mentioned, said Figure 5
shows the track only that is the several
rollers have been omitted for a better
illustration of the track. In said Figure 3,
reference T1 indicates said section or length
forming the outer helix, and reference T2
indicates said section or length forming the
inner helix. The rope is carried by track 7,
or is accomodated within the track groove
comprising said flange 11; in other terms,
the rope is carried by the outer cylinder
comprising said track section or length T1,
or is helically wound up and accomodated in
said track groove.

The teeth of the track parts 10 mesh with
the toothing of the driving rollers 1. The
toothing of said rollers 1 1s provided at a
slope. so that the tooth generatrix is normal
to the track winding direction, such an
expedient being provided for allowing a
smooth meshing between the contacting
elements. The track comprises elements
having the end faces machined according to
planes concurrent with a single axis, the
latter being the axis for the theoretical
wheel equivalent to the system comprising
the roller assembly.

Thus, when helically wrapped or wound,
said track forms a cylinder supported by the
outer rollers 1 and 2. which cylinder is
capable of reacting against the compressive
forces caused by the rope. The above
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mentioned teeth 12, as inserted in the
proper seatings thereof, enable the track to
react against the centerwise directed forces.

The above described groove-shaped
flange 11, for example semicircular in cross-
section, provides good contact conditions
between the rope and track. In case of wear,
said flange 11 can be readily replaced. When
the toothed cylinders are rotated, the track
engaging thercof is moved by a helical
motion. In the movement thereof, all of the
elements cover the external surface of the
supporting rollers 1 and 2, then entering
therebetween, arriving at idle roller 6,
covering also the latter and re-appearing on
the external surface to start the cycle again.
The rope being would up on the outside
band of the track, by adhering thereto will
describe a spiral which unlike all of the
other adhering systems, has no motion
relative to its mounting. The most obvious
advantages obtainable by using an adhering
wheel according to the invention are as
follows:

(1) The rope undergoes only one bending
cycle and no forces arise tending to torsion-
ally stress the same.

(2) Since during its passage on the wheel
said rope maintains a constant degree of
curvature, no overstress occurs during the
passage of the connection joint between the
several lengths or sections. According to the
present invention, any type of joint can be
caused to pass over the friction wheel, even
of substantial dimensions, such as the com-
pressive joint normally used for connection
between two lengths of conductors in aerial
electrical lines.

(3) The strains resulting from the win-
ching of the rope are supported only by the
track in the form of internal strains. Thus,
the various elements transmit to one
another such loads as those received by the
rope compression due to mutual reaction.
The carrying rollers receive only the stress
resulting from the difference between the
inlet rope pull and the outlet rope pull,
which is a reasonable stress when referred to
the compressive loads resulting from the
rope winding. The features of the above
described type of adhering wheel according
to the invention make such a wheel particu-
larly suitable for installation of the conduc-
tors in aerial electrical lines. These conduc-
tors comprise elemental steel wires and
elemental aluminum wires, all of which
generally having the same diameter, and
spirally combined to one another in several
layers. The steel wires make up the inner
portion of the conductors and perform the
function of improving the tensile strength
thereof, whereas the outer aluminum wires
generally accomplish the purpose of elec-
trical power transmission.

In large long-distance lines, where power

transportation is effected at a high potential,
it is highly important that the conductors are
installed as integral as possible, since im-
pairment thereof, when considered from an
electrical standpoint, would reduce the effi-
ciency thereof due to losses by corona
effect, while from a mechanical standpoint
would reduce the tensile strength thereof,
impairing the safety coefficient which in
lthese installations is already unavoidably
ow.

Over presently used devices, an friction
wheel according to the invention is the
unique enabling to brake the conductor
during assembling of long-distance lines,
operation which is required in order to
prevent the conductor from sliding on the
ground between one mounting and the
other, without any change to the structure
thereof.

As a variant to the foregoing described
matter, the track or chain translation on the
supporting or driving rollers can be pro-
vided by V-grooves, so that, as a result of
the friction developing between such
grooves and track, forward movement of
the latter is provided.

WHAT WE CLAIM IS:

1. A friction device for winding up ropes
or the like. characterized in that it comprises
a loop forming track, means for supporting
said track so that one section or length of
the track is helically wrapped or would
about a first effectively cylindrical surface
forming a number of turns, and another
section or length of the track is in turn
helically wrapped or wound, also forming a
number of turns about a second cylindrical
surface, internally of the former and coaxial
therewith, and means for driving said track
so that the track elements would each move
along a path including a helical length about
said first cylindrical surface and a helical,
length about said second cylindrical surface
internally of the first surface, so that each of
the track elements, after covering said
helical length on the first cylindrical surface
will cover the helical length on the second
cylindrical surface and then re-cover the
first surface and so on. said track being
provided with a groove for accomodating
the rope or the like winding up on said
helical length of track along said first cylin-
drical surface.

2. A device according to Claim 1, char-
acterized by comprising a set of rollers
carried by mountings integral with a frame,
so that the geometrical axes of the rollers lie
on a cylindrical surface and said rollers are
rotable about the axes thereof, said rollers
being suitable to make up a mounting for
the track winding with a length thereof
about the rollers, thus forming said helical
length on said first cylindrical section or
surface, at least one inner roller being
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provided along the axis of said first cylin-
drical surface, on which another length of
the track is wound up, thus forming said
helical length about said second cylindrical
surface, some of said rollers defining said
first cylinder being operated so as to rotate
about the axes thereof and being suitable to
drive the track to contact said rollers, while
said inner roller is an idle roller.

3. A device according to Claim 2, char-
acterized in that the said some of the rollers
are operated through a suitable geared
motor and are provided with a sloping
toothing for cooperating with a toothing of
said track, while further rollers cooperating
to define the outer cylinder are provided
with a circumferential guide member.

4. A device according to Claim 3, char-
acterized in that said track comprises a
series of elements, each of which in turn
comprising a toothed portion intended to
cooperate with the toothed driving rollers,
and a second portion integral with said
toothed portion, this second portion having
a groove for accomodating said rope, said
elements being hinged to one another.

5. A device according to Claim 4, char-
acterized in that said second portion of the
track element has in a suitable seating a
replaceable flange made of suitable plastics
material, and shaped so as to form a groove
for the rope.

6. A device according to Claim 4, char-
acterized in that each of the track elements
have a tooth at one end, and at the other
end a seating for accomodating the tooth of
the adjacent element.

7. A device according to Claim 4, char-
acterized in that each of the track elements
are connected to the adjacent element by a
cylindrical hinge, so as to supply said track
with an excellent flexibility in the longitu-
dinal plane and a reasonable flexibility in
the transverse plane as determined by the
clearance provided between the pin and
hole for one of the hinge parts.

8. A device according to the preceding
claims, the whole substantially as described
and shown and for the specified objects.

9. A rope winding machine procided
with a device as claimed in any of the
preceding claims.

W. REID SHARP & CO.,
Chartered Patent Agent,
10 Portland Terrace,
Newecastle upon Tyne,
NE2 1QZ.
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London, WC2A 1AY, from which copies may be obtained.
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