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In certain types of equipment, for example winches, 
pulley blocks, hoists, and generally in equipment in which 
ropes are employed in open loops and are constrained to 
pass over pulleys or winding drums, it is necessary to 
employ particularly stable ropes, by which is meant that 
the characteristics of the ropes should not alter when 
they change from the loaded to the unloaded condition. 
It is only in this case, that wear of the ropes is minimized 
and hence the cost of maintenance of the equipment is 
reduced. 

In the use of these types of equipment experience has 
shown that the rope that best meets the requirements is 
one that has braided strands. 

This type of rope, which has been known for some 
years, has not found any use by reason of high cost, which 
is mainly due to the low output of the machines by which 
it is made. 
At present, commercial braiding machines are based on 

the principle of causing the spools on which the strands 
constituting the rope are wound to move along a rail in 
the form of four circles tangential to one another and 
having their centers disposed at the corners of a square. 
At the tangent points of the guide formed by the circles 
are provided change-over devices that permit the support 
ing carriages of the spools to pass from one circle to an 
other._Actuall-y, each carriage does not completely tra 
verse all four circles, but only that part of each of them 
that permits them to follow a path which is substantially 
of ?gure 8 form, with its axis along one of the ‘diagonals 
of the above mentioned square. , 
The movement‘ of the carriages along the guide is such 

that, of the carriages, which are generally eight in num 
ber, half of them follow a path along one diagonal and 
the other half along the other diagonal. Furthermore, 
the carriages are staggered along the guide in such man~ 
ner that each change-over device is passed alternatively 
by a carriage from one path and a carriage from the other 
path. 

Since the spool imparts tension to the rope while it 
follows the curved part of the rail, it imparts tension to 
the rope, before the braiding is effected it is caused to 
rotate by means of a clamp, also of known type, in such 
manner as to relieve the torsion that has been set up. 
A braiding machine that operates on this principle can 

not attain any appreciable speed, and hence high produc 
tion, for two important reasons: 

(a) The machine is always unbalanced and hence sub 
jected to alternate forces, and (b) the torsion relieving 
mechanism has a jerky movement and is very primitive. 
The braiding apparatus and method according to the 

present invention is based on a braiding principle which 
enables production to be increased to the extent of sub 
stantially approaching the output of machines for making 
helically wound ropes. 
The said principle results from the observation that for 

the purpose of braiding two interconnected strands with 
a spacer it is sufficient to cause the spacer to rotate 
through 180° about its center. ‘ 

In the apparatus and method according to the present 
invention there are provided spools on which are wound 
the strands ‘intended to form the rope, mounted on 
spindles movable along predetermined paths. The prin 
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cipal feature of the present arrangement is that it pro 
vides at least three spools which follow, at uniformly 
spaced positions, a circular path, and at least three other 
spools which follow, in contrary sense to the ?rst spools 
and at similarly spaced positions, an elliptical path, the 
two paths having coincident centers and. being traversed 
in equal times. 

In accordance with a preferred embodiment of the in 
vention, the eight spools are provided on which the 
strands are wound. Four of these spools describe an el 
lipse and the other four describe a circle. The four spools 
that describe the circle maintain uniformly spaced posi 
tions along the said circle, substantially at the ends of two 
perpendicular diameters. The other four spools that de 
scribe the ellipse pass simultaneously through the ends 
of the two principal axes, but these do not maintain uni 
form spacings along the ellipse, as will be explained 
below. 
The invention will now be described in more detail with 

reference to the accompanying drawings which illustrate 
an embodiment of the invention by way of example. 

In the drawings: 
FIG. 1 illustrates diagrammatically the guide of a 

known arrangement for controlling eight spools, 
FIG. 2 is a diagram similar to that of FIG. 1 but re 

lating to the arrangement according to the present in 
vention, in which eight spools are also used, 
FIG. 3 is a diagram showing the course of the strands 

that constitute a rope made by the devices shown in 
FIGS. 1 and 2, 

FIG. 4 is a diagrammatic side view partly in section, 
of the apparatus according to the present invention for 
controlling eight spools, 

FIGS. 5 and 6 are diagrammatic plan views of the ap 
paratus shown in FIG. 4, illustrating separately the two 
groups of four spools that follow circular and elliptical 
paths respectively. ‘ 

As shown in FIG. 1, in the known arrangements there 
is provided a guide 1 in the form of four tangent circles 
on which can run carriages each carrying a spool 2 wound 
with a strand for use in the formation of the rope. The 
carriages traverse the guide 1 along two paths indicated 
respectively by dotted lines and broken lines, substantially 
in accordance with the two diagonals of the square having 
corners at the centers of the circles of the guide 1. These 
circles are traversed by the spool carrying carriages in 
the directions indicated by the arrows. The spools that ‘fol 
low one path are indicated by a, b, c, d, and those that 
follow the path at right angles by e, f, g, h. The relative 
position of the spools in the two paths is such, for ex 
ample, that due to the change-over device 1’ the spools 
follow the sequence, d, c, b, a, thereby producing the re 
quired braiding of the strands to form the rope. The form 
of braiding executed by this machine is substantially as 
illustrated in FIG. 3 on a much enlarged scale. 

FIG. 2 illustrates the principle underlying the arrange 
ment according to the present invention. Pour carriages 3 
follow a circular path 4, while four other carriages 5 
follow an elliptical path 6. The paths are traversed in 
opposite directions-for example one in a clockwise di 
rection and the other in a counterclockwise direction 
and each spool assumes the position of the preceding one 
after 90° rotation. The ‘rope produced in this manner is 
again braided exactly as shown in FIG. 3. 

‘It will at once be seen ‘by comparing the principle of 
operation of the arrangement according to the invention 
with the principle of a conventional apparatus, that for 
equal angular velocities the output of the present appara 
tus is double that of the traditional apparatus. In fact, 
while it can be considered that in accordance with the 
present invention eight spools traverse ‘a complete .path 
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after four traverses each of 90°, or after 360°, in the ma 
chine of known type the spools traverse a complete path 
only after eight traverses of 90° (eight times a quarter 
of a circle) or after double the angular path. It is clear 
from an examination of the path that in the machine of 
known type it is equivalent to two complete circles for 
each spool. 

In the latter regard, reference is made to FIG. 1 which 
depicts the prior art arrangement and includes two ?gure 
eight movements of the respective spools. Speci?cally, 
spools a, b, c, of travel in a ?gure eight direction depicted 
‘by the broken lines of FIG. 1, ‘while spools e, f, g, 12 travel 
in a similar manner along the path indicated by the dotted 
lines of FIG. 1. It is thus apparent that a given spool on 
either of said paths must travel the equivalent of 720° 
in order to complete a single cycle. In comparison, a 
reference to FIG. 2 of the drawings will reveal that, in 
the present invention, a given spool on either of the paths 
4 or 6 will complete a full cycle in 360° or in half the 
distance that a corresponding spool of the prior art re 
quires to complete a cycle. 
The double path as illustrated in FIG. 2 may of course 

be followed by providing suitable guides and carriages, 
but in accordance with the present invention the problem 
is solved in a much more satisfactory manner. 

'In FIGS. 4 to 6 a preferred embodiment of the appara 
tus according to the present invention is illustration in 
more detail. 

FIG. 6 shows the mechanism which moves the four 
spools 2 that describe the elliptical path. It is constituted 
by a cross piece 7 on each extremity of which is rotatably 
mounted a gear wheel ‘8 which is solid with the pivot of 
an arm 9 on the end of which is carried a spool 2. The 
four gear wheels 8 engage with pinions 10, which in turn 
engage with a toothed wheel 11, the overall transmission 
ratio between the wheel 11 and the spool carrying arm 
9 being equal to two. To the cross member is imparted 
a rotation about the axis Z—Z (see also FIG. 4), the 
toothed wheel 11 being ?xed. 
From consideration of FIG. 6 with reference to pas 

sage from position a to position b, it will be seen that 
while the cross member completes a rotation of 90° the 
‘spool carrying arm 9 rotates through 180° about its 
pivot, and hence the spool passes from the interior to the 
exterior of the circumference of the gear wheel 8. This 
is possible since, due to the movement of the cross-piece 
7, arm 9 is caused to pivot about the end of piece 7 due 
to the engagement of gear 8 with pinion 10. This pivotal 
movement causes the spool 2 located on the end of arm 
9 to move from a position outwardly from gear 8 as 
shown in the bottom portion of FIG. 6. Thus as arm 7 
completes a 360“ movement, a given spool will have 
movement in an elliptical path as shown in FIG. 2. This 
elliptical path, however, is not traversed with uniform 
motion, the spools undergoing acceleration in the zones 
near the ends of the minor axes, and conversely being re 
tarded in the zones near the ends of the major axes. In 
every case, however, the spools in the elliptical path com 
plete a quarter of their path, viz. the distance comprised 
between the end of one axis and the end of the other axis, 
in a time which is always equal and exactly corresponds 
to the time required by the spools of circular path for 
completing an arc of 90°. 
Hence it is clear that when the cross member has com 

pleted one full revolution the spool will have described 
an ellipse having conjugate axes of length x and y indi 
cated in FIG. 6. 
The axes of rotation of the gear wheels 8 are inclined, 

and converge towards a common point on the vertical 
axis Z—Z of the machine, which always cor-responds to 
the point of formation of the braided rope. The gear 
Wheels 8 and the toothed wheel 11, as well as the pinions 
10, preferably have correspondingly convergent bevelled 
teeth. The main object of this construction is to enable 
the spools to be maintained, during the elliptical motion, 
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4 
at a substantially constant distance from the point of 
formation of the braid. 

During the movement, each spool is caused to rotate 
about its axis, by means of a series of gear wheels 12, 
13 and 14, the gear wheel 12 being coaxial with the gear 
wheel '8 and solid with the cross member 7. The trans 
mission ratio of the gear wheels 12, 13 and 14 is such 
that the spool executes a rotation opposite to that of the 
cross member, in such manner as to prevent the occur 
rence of torsion in the rope. 
FIG. 5 shows the mechanism that moves the four 

spools 2 that describe a circle. They move on two guide 
members 15 and 16 of circular arcuate form, supported 
so as to overhang the frame. The guide members are 
‘arranged in such manner as not to interfere with the 
motion of the mechanism that moves the other four 
spools. They move, in fact, in a plane which is advanced 
in the direction of the braiding point of the rope relative 
to the medial plane of the mechanism that moves the 
other four spools, and they are moreover spaced from 
one another so as to provide between them passages 17 
and 18 for the strands coming from the spools that de 
scribe the ellipse. The axes 2’ of the four spools of cir 
cular path move on the guides via carriages 19 which 
are supported on the guides 15 and 16 which for this 
purpose are substantially of T-section. In the central 
part facing the guide the carriages have teeth 19' with 
which, engage pinions 20 which for this purpose, extend 
across openings 21 suitably provided in the ‘guides 15 
and 16. The pinions 20 are uniformly spaced along the 
guides 15 and 16, and their spacing is less than the am 
plitude of the teeth 19', so that the carriages 19 are 
always caused to advance by at least one pinion 20, even 
during passage from one guide member to the other 
across the passages 17 ‘and 18. In turn, the pinions 20 
are controlled in pairs by gear wheels 22 which are ro 
tated by a large toothed wheel 23 via reduction gearings 
24. 
The mechanism for moving the spools along the cir 

cular path is of course synchronized with that for mov 
ing the spools along the elliptical path, in such manner 
that there is no interference with the interlacing of the 
relative strands. 
The four spools that describe the circle are, like the 

others, provided with a mechanism that prevents the 
occurrence of torsion in the rope. This mechanism is 
constituted by a pair of pinions 25 mounted on each shoe 
19, which are set in rotation due to the motion of the 
associated shoe by gear teeth 15’ ‘and 16’ associated with 
the two guide members 15 and 16, and they transmit 
motion to ‘gear Wheels 26 solid with the spindles of the 
spools. This motion is transmitted as in the case of the ' 
spools with elliptical motion, in such a manner that, dur 
ing the rotation, no torsion occurs in the strands that 
are to form the braid. 
A device of a known type (not illustrated) is provided 

for collecting the ?nished rope. It is preferably controlled, 
via suitable reduction gearing, by the motor that con 
trols the rotation of the present apparatus. 
What I claim is: 
1. A method of braiding a rope comprising the steps 

of moving a ?rst set of spools of strands at uniformly 
spaced positions along a circular path, moving a second 
set of spools in an elliptical path coaxial with said cir~ 
cular path, feeding the strands from said spools to a 
braiding point external of said paths, and synchronizing 
the movement of said spools to interlace said strands at 
said braiding point. 

2. The method of claim 1, wherein said second set 
of spools are spaced apart so that they simultaneously 
pass through positions corresponding to the ends of the 
conjugate axes of the ellipse. 

3. The method of claim 1, wherein said second set 
of spools is moved in a direction opposite to the move 
ment of said ?rst set of spools. 
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4. The method of claim 1, wherein each of said paths 
is traversed in the same time. 

5. A device for forming braided ropes, said device 
comprising two sets of spools of strands, means to move 
one of said sets of spools along a circular path, means 
to move said other ‘set of spools along an elliptical path 
coaxial with said circular path, means to feed the strands 
from their spools to a common braiding point external 
of said paths, the axis of each of said paths being in 
alignment with said braiding point. 

6. The device of claim 5, wherein the spools that move 
along the circular path are uniformly spaced apart, and 
the spools that move along the elliptical path are spaced 
apart so that they simultaneously pass through positions 
corresponding to the ends of the conjugate ‘axes of the 
ellipse. 

7. The device of claim 5, wherein said ?rst set of 
spools moves in an opposite direction to the movement of 
said second set of spools. , 

*8. The device of claim 5, wherein each of said paths 
is traversed in the same time. 

9. A device for forming a braided rope, said device 
comprising a ?rst circular support member, a ?rst set 
of spools of strands mounted on the outer portion of 
said ?rst support member, means to rotate said spools in 
a circular path about the axis of said support member, 
a second circular support member extending parallel to 
and coaxial with said ?rst support member, a second set 
of spools of strands, means mounting said second set 
of spools outwardly from said second support member, 
means to rotate said second set of spools in an elliptical 
path about the axis of said second support member, and 
means to feed the strands from their spools to a braiding 
point external of said paths to interlace said strands. 

10. The device of claim 9, wherein the spools of the 
?rst set are uniformly spaced with respect to their corre 
sponding support member, and wherein the spools of the 
second set are spaced apart so that they simultaneously 
pass through positions corresponding to the ends of the 
conjugate axes of the ellipse. 
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11. The device of claim 9, wherein said ?rst set of 

spools moves in an opposite direction to the movement 
of said second set of spools. 

12. The device of claim 9, wherein each of said paths 
is traversed in the same time. 

13. The device of claim 9, wherein said elliptical path 
is substantially the locus of points equidistant from said 
braiding point. 

14. The device of claim 9, wherein said ?rst support 
member extends between said braiding point and said 
second support member. 

15. The device of claim 9, wherein said ?rst support 
member comprises a substantially circular guide formed 
by two parts spaced from one another su?iciently to per 
mit the free passage of strands from said second set of 
spools. 

16. The device of claim 9, wherein said mounting 
means comprises a cross member, an arm pivotally 
mounted on each end of said cross member, each spool 
of said second set being mounted on a corresponding arm. 

17. The device of claim 16, wherein said means to 
rotate said second set of spools comprises a drive means 
for rotating said cross member about the axis of said 
second support member, and gearing means connected 
to each of said arms for pivoting same about the end 
of their corresponding cross member in response to re 
tation of said cross member. 

18. The device of claim 16, wherein the axes of ro 
tation of said arms are inclined with respect to said sec 
ond support member and converge toward the axis there 
of. 
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