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METHOD AND AlPll’AlRATlUS llNCLlUDllNG A ROTATING 
liN'll‘lEllili/lllElDllA'll‘E STOREN IFON SZ T‘WlSTllNG 01F 

ELEMENTS Oll" A CABLE 

DESCRIPTION OF THE INVENTION 

‘The invention relates to a method and apparatus for SZ 
twisting of elements of a cable, More particularly, the inven 
tion relates to a method and apparatus including a rotating in 
termediate storer for S2 twisting of elements of a cable. 
The technical development of the manufacture of commu 

nication cables has recently been directed toward combining 
several twisting operations which were previously effected 
separately. An example of such direction of development is 
the combination of the twisting of spiral quads and basic 
bunches or bundles into a single-operational step, in order to 
improve the economy _ of operation, This requires twisting 
processes in which the twisted units, which are stranded of a 
plurality of elements, are stranded in sequential longitudinal 
sections which comprise alternating left-hand, or S-twisted, 
and a right-hand, or Z-twisted elements. All twisting opera 
tions of this type, which are known as SZ-twisting processes, 
provide the advantage that the elements are supplied from sta 
tionary supply structures and that the processing of the SZ 
twisted units, which are twisted from said elements, may fol 
low during the same operational step. 

it is known, from US. Pat. No. 3,169,360, for example, to 
undertake the S2 twisting process with a twisting device pro 
vided with a rotating longitudinal storer of constant length. 
The longitudinal storer is known as an intermediate storer and 
performs a double function. Thus, the intermediate storer 
simultaneously functions as a receiving drum for the longitu 
dinal section of the twisted unit being fed in, as well as a 
takeup drum for the withdrawn longitudinal section. The 
direction of twisting is changed periodically, at intervals which 
depend upon the length contained in the intermediate storer. 
The twisting direction is changed in accordance with a change 
in speed or a change in the direction of rotation of the inter‘ 
mediate storer. 

ln known SZ-twisting operations and apparatus, the mag 
nitude and direction of twisting of the longitudinal section of 
the elements stored in the rotating intermediate storer depend 
solely on the direction of rotation and the number of revolu 
tions of said intermediate storer, at a constant rate at which 
said elements pass through said intermediate storer. ln twist 
ing apparatus comprising an intermediate storer having a plu 
rality of guide rollers whose direction of rotation is changed in 
accordance with the stored length, the aforedescribed fact 
results in the occurrence of reversal points in the strands 
within said intermediate storer; The strands may thus easily 
become twisted on the guide rollers during their passage 
through the intermediate storer. 
The principal object of the invention is to provide a new and 

improved method and apparatus for S2 twisting of elements of 
a cable into a twisted unit. 
An object of the invention is to provide a method of S2 

twisting of elements of a cable into a twisted unit at increased 
speed. 
An object of the invention is to provide a method and ap-. 

paratus for SZ twisting of elements of a cable into a twisted 
unit at a speed which is three times faster than. that of known 
units, for the same magnitude of the ?nal strand, alternating in 
sections, and the same number of rotations executed by the 
twisting apparatus. 
An object of the invention is to provide a method and ap 

paratus for SZ twisting of elements of a cable into a twisted 
unit at a speed of manufacture which is 1% times the speed of 
manufacture of known apparatus. 
An object of the invention is to provide a method and ap 

paratus for S2 twisting of elements of a cable into a twisted 
unit which prevent reversal points in the twists in the inter 
mediate storer. ' .= 

An object of the invention is to provide a method and ap 
paratus for S2 twisting of elements of a cable into a twisted 
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unit which prevent twisting of reversal points in the strands in 
the intermediate storer without the necessity for special mea 
sures. 

My invention provides a considerable improvement over 
the known SZ twisting methods and apparatus, In accordance 
with the invention, ina method for S2 twisting of elements for 
communication cables into a single-twisted unit with a twisting 
direction which alternates by sections, the elements are 
twisted while being fed into a rotating intermediate storer. The 
elements are withdrawn from the intermediate storer after the 
direction of rotation or the number rotations or speed of the 
intermediate storer have been changed. The withdrawn sec~ 
tion of the elements is superimposed by a second or addi 
tional, whereby a periodic change in the direction of rotation 

' or the speed of the intermediate storer produces two sequen 
tial sections formed in different twisting directions. 

ln accordance with my invention, the elements are fed to 
the intermediate storer, which intermediate storer rotates in 
alternating directions or speeds, with a superimposed pretwist 
ing which is independent of the rotary movement of said inter 
mediate storer. The section of the elements withdrawn from 
the intermediate storer is superimposed with another or addi 
tional twist, independently of the rotary movement of said 
storer. ’ - ‘ 

The method of the invention permits the selection of the 
magnitude and the direction of twisting of the longitudinal 
section of the elements stored in the intermediate storer, inde-‘ 
pendently from the twisting which ‘is provided solely due to the 
sectional ‘change in the direction of rotation or the speed of 
said intermediate storer. 

ln accordance with the invention, the pretwisting and the 
superimposition of the strand are effected in the same 
direction as that in which the elements are twisted while being 
fed to the intermediate storer and while being withdrawn 
therefrom. This augments the twisting produced by the alter‘ 
nation by sections of the speed or the rotary direction of the 
intermediate storer. The speed of production of the SZ 
twisted elements may therefore be increased at the provided 
upper speed limit for the twisting apparatus and at the pro 
vided twisting, as compared to known SZ-twisting methods. 
The elements are prestranded in constant direction. Simul 

taneously with the pretwisting of the elements, an additional 
twist is superimposed in constant direction on the section of 
elements withdrawn from the intermediate storer. In this 
manner, the level of the twist in the intermediate storer, that 
is, the average ‘value of the two twists which result from the 
change in speed of the various sections or from the alternation 
of the rotary direction of said intermediate storer, is shifted in 
either one or the other direction. The shift or change in the 
level due to the pretwisting may be compensated'or cancelled 
out by the superimposition of an additional twist which over; 
laps the section of elements withdrawn from the intermediate 
storer. In this event, the pretwisting serves only as an auxiliary 

- magnitude or quantity during the SZ twisting of the elements. 
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It is particularly expedient that the pretwisting of the ele 
ments fed into the intermediate storer and the superimposing 
of the twist on the section of elements withdrawn from said in 
termediate storer be in opposite directions, but of equal mag 
nitude. It is further expedient that the magnitudes be at least 
equal to the magnitude of the twisting provided during the 
feed in to or the withdrawal from the intermediate storer. This 
insures that the twist in the intermediate storer always has the 
same direction of twist independently of the speed or direction 
of rotation of the storer. This prevents the occurrence, of 
reversal points in the intermediate storer and prevents the 
twisting of such reversal points in the twist without the access 
ity for special measures. 

ln accordance with the invention, the twisting apparatus in 
cludes an intermediate storer which rotates in a direction or at 
a speed which changes alternately by sections. The inter‘ 
mediate storer is encircled by two tightly interconnected _ 
rotating or ?ying twisting brackets or stirrups. One of the 
twisting brackets feeds or supplies the twisted elements to the 
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intermediate storer. The other of the twisting brackets 
withdraws or removes the elements from the intermediate 
storer. 

SZ-twisting apparatus in which the elements are supplied to 
an intermediate storer by a bracket and are withdrawn from 
the storer by a bracket is disclosed in Austrian Pat. No. 
262,408. In the SZ-twisting apparatus disclosed in the Austri 
an patent, the elements are supplied to a stationary inter 
mediate storer. Thus, the twisting is not effected by the rotary 
motion of the intermediate storer, but rather by the rotary mo 
tion of the twisting brackets which rotate around said inter 
mediate storer. The number of revolutions or rotations or the 
direction of rotation of the twisting brackets is changed by the 
twisted sections in accordance with the length contained in 
the intermediate storer. 

In contrast with the apparatus disclosed in the Austrian 
patent, twisting is effected by the apparatus of my invention 
essentially by the rotary movement of the intermediate storer. 
The twisting brackets rotate around the intermediate storer 
and affect the magnitude and/or the direction of the twisting 
of the section stored in said intermediate storer. 

In the twisting apparatus of the invention, which includes an 
intermediate storer which alternately changes its direction by 
sections, it is particularly advantageous that the rotary 
direction of the twisting brackets be opposite to the direction 
of rotation of the intermediate storer. This augments the twist 
ing produced by the intermediate storer. 

If the intermediate storer and the twisting brackets rotate at 
the same speed, the elements passing through the twisting ap 
paratus are twisted in a sextuple lay. A ?rst single lay is 
produced upon the supply of the elements to the twisting 
bracket which feeds said elements to the intermediate storer. 
A ?rst double lay is produced during the passage of the ele 
ments from the twisting bracket to the intermediate storer and 
a second double lay is produced during the passage of said ele 
ments from said intermediate storer to the twisting bracket 
which withdraws or removes said elements from said inter 
mediate storer. A second single lay is produced when the ele 
ments are withdrawn from the twisting bracket. 
Compared to known SZ-twisting apparatus, in which the in 

termediate storers change their direction of rotation by sec 
tions, the apparatus of the invention produces twists three 
times faster, providing the same magnitude or quantity for the 
?nal twist, alternating in sections, and with the same number 
of rotations completed by the twisting apparatus. Compared 
to known twisting apparatus, where the elements are fed via 
twisting brackets, which rotate with changing speed or 
direction of rotation, around a stationary intermediate storer, 
which has a total of four lays, the apparatus of the invention 
operates at an increase of manufacturing speed which is one 
and one half times the speed of operation of the known ap 
paratus. 
As previously indicated, the occurrence of reversal points in 

the twist results in twisting at such points. A reversal point is a 
point at which the direction of the twisting reverses itself re 
peatedly. It is thus advantageous to prevent the occurrence of 
reversal points. Reversal points may be reliably prevented by 
utilizing, in accordance with the invention, twisting apparatus 
whose twisting brackets rotate about the intermediate storer 
at constant speed and in constant rotary direction. The twist 
ing produced by the twisting bracket which feeds or supplies 
the elements to the intermediate storer is compensated for or 
cancelled by the twisting which is produced by the twisting 
bracket which withdraws or removes said elements from said 
intermediate storer. 
The pretwisting and superimposition of the twisted elements 

while they are respectively fed into and withdrawn from the 
intermediate storer, function as auxiliary magnitudes or quan 
tities in order to produce a shift or change in the level of the 
strand located in said intermediate storer. The elements are 
thus provided, prior to being fed into the intermediate storer, 
with constant pretwisting, which is superimposed by the twist 
occurring in alternately changing directions, in accordance 
with the sections of elements. 
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4 
In order to prevent points of reversal from occurring in the 

twist located in the intermediate storer, despite the sectional 
alternation or changing of the rotary direction of said inter 
mediate storer, the twisting produced during the feed in of the 
elements to the twisting bracket must be of the same or 
greater magnitude than the twisting produced during the . 
transfer of said elements from the twisting bracket to said in 
termediate storer. This means that the twisting brackets must 
rotate at a speed which is equal to or greater than half the 
speed of the intermediate storer. 

In order that the invention may be readily carried into ef 
fect, it will now be described with reference to the accom 
panying drawing, wherein: 

FIG. 1 is a schematic diagram of an embodiment of the 
twisting apparatus of the invention utilized to perform the 
method of the invention; and 

FIG. 2 is a block diagram of an embodiment of the twisting 
apparatus of the invention for twisting a communication ca 
ble. 

In the FIGS., the same components are indicated by the 
same reference numerals. 

Elements 1, which may comprise, for example, four wires, 
are twisted by twisting apparatus 2. Elements comprising 
many wires such as, for example, pairs or fours, may be 
twisted into a single bunch. The twisting apparatus 2 produces 
a twisted unit or group 3 such as, for example, a spiral quad. 
The twisting apparatus 2 essentially comprises an intermediate 
storer 4. The direction of rotation of the intermediate storer 4 
changes alternately by sections, depending upon the length of 
the twisted unit contained in said storer. 
The twisting apparatus 2 further comprises twisting 

brackets or stirrups 5 and 6 which are tightly coupled to each 
other. The intermediate storer 4 is pivotally mounted in a 
frame 19 having frame parts 18a and 18b. The intermediate 
storer 4 is driven by an electric motor 7 mounted on the frame 
part 18a. The interconnected twisting brackets 5 and 6 are 
pivotally mounted in the frame 19 via the frame parts 18a and 
18b, and are driven by a motor 21 through a gear train 20, 22. 
The elements 1 are fed are supplied to the twisting ap 

paratus 2 from the left via a twisting nipple 8 and are trans 
ferred through a hollow shaft 9 having a shaft portion 9a and a 
shaft portion 9b, a pair of deflection rollers 10a and 11a and 
through the twisting bracket 5, which is hollow, to the inter- . 
mediate storer 4. The elements 1 are thus fed to the inter 
mediate storer 4 from the right, via de?ection rollers llb and 
10b. 
The intermediate storer 4 comprises a frame 12. Two 

groups of rollers 13a and 13b are mounted in the frame 12 at a 
speci?c distance from each other. The two groups of rollers 
13a and 13b are mounted on parallel shafts. The elements 1 
are fed or supplied to the ' intermediate storer via the 

aforedescribed components 8, 9, 10a, 11a, 5, 11b and 10b, 
and a de?ection roller 14. 
The elements 1 are withdrawn or removed from the inter 

mediate storer 4 via a de?ection roller 5 and are withdrawn 
from the twisting apparatus, toward the right, via a de?ection 
roller 16a, a de?ection roller 17a, the twisting bracket 6, 
which is hollow, a de?ection roller 17b and a de?ection roller 
16b. 
The number of rotations or revolutions, or speed, and the 

direction of rotation of the intermediate storer 4 and the twist 
ing brackets 5 and 6 may be selected so that they are di?erent 
from each other, with regard to their ratio. 
The elements 1 are twisted together while being fed into the 

intermediate storer 4. A section of the elements 1 having the 
same twisting direction and the same twist is located in the in 
termediate storer 4 and subsequently removed therefrom, via 
the de?ection roller 15, in a different direction of rotation. 

During the withdrawal of the elements from the inter 
mediate storer 4, an additional twist is superimposed on the 
elements in the same direction as said elements. Simultane 
ously, a new section is supplied to the intermediate storer 4 
and is twisted in the opposite direction. When the inter 
mediate storer 4 is ?lled with the new section, the direction of 
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rotation is again reversed, so that the new section is provided 
with an additional twist in the same direction, while being 
withdrawn from said intermediate storer, which additional 
twist subsequently becomes superimposed upon the initial 
twist. 

it is essential that the rotating movement of the inter 
mediate storer 4 be changed periodically in direction and that 
the period of constant rotation correspond to the passage of a 
section of elements 1 through the intermediate storer 4. The 
periodic change of the direction of rotation results in the 
twisted elements 1 being alternately, by sections, with an S 
twist, followed by a Z-twist, followed by an S-twist, followed 
by a Z~twist, and so on. 

in order to augment the S2 twisting of the twisted unit 3, 
caused by the sectional change of the direction of rotation, 
that is, in order to increase the number of twisted lays per lon‘ 
gitudinal unit of said twisted unit, the direction of rotation of 
the twisting brackets 5 and 6 is also periodically changed in 
accordance with the length of elements in the intermediate 
storer 4. 

The direction of rotation of the twisting brackets 5 and 6 is 
so selected that it is opposite to the direction of rotation of the 
intermediate storer 4. As a result, the elements 1 may be fed 
or supplied to the intermediate storer 4 in triple lay and are 
withdrawn or removed from said storer in triple lay and the 
twists of the twisted unit, which are produced during the 
passing of the elements through the twisting brackets 5 and 6 
and said storer 4 are all in the same direction. This results in 
the elements 1 which pass through the twisting apparatus 2 
being twisted together in sextuple lay. 

Twisting apparatus of the type of the invention may thus 
produce SZ-twisted units at a maximum twisting at a con 
siderably higher speed of manufacture than twisting apparatus 
which produce SZ twisting which changes by sections, only 
with the assistance of an intermediate storer which alternately 
changes its direction of rotation by sections. 

During the twisting of the elements 1 by the intermediate 
storer 4, the direction of rotation of which changes in sections, 
the sections of said elements stored in said storer alternately 
comprise an S-twist and a Z-twist. As a. result, reversal points 
occur in the twist which may become twisted during their 
passage through the intermediate storer 4. In order to prevent 
the occurrence of the reversal points, and thereby prevent the 
twisting of the reversal points in the twist, the twisting 
brackets 5 and 6 are preferably driven via a gear arrangement, 
not shown in the FlGS., coupled to the motor 7, which gear ar 
rangement rotates said twisting brackets at constant speed and 
in a constant direction of rotation. 
The elements are thereby fed or supplied to the inter 

mediate storer 4 with constant prestranding. An additional 
constant strand is superimposed on the elements withdrawn 
from the intermediate storer 4, with the assistance of the twist 
ing brackets 5 and 6. Since the twisting brackets 5 and 6 rotate 
in a constant direction of rotation and at constant rotational 
speed, the additional twists produced with the assistance of 
said twisting brackets are opposed and of equal magnitude, so 
that they cancel each other. 

ln order to prevent the occurrence of die reversal points in 
the twist within the intermediate storer 4, the speed of said 
storer and of the twisting brackets 5 and 6 must be selected in 
a manner whereby the twisting which occurs during the feed 
ing of the elements into the twisting bracket 5 is always greater 
than the twisting of said elements when they are being fed into 
the intermediate storer 4. Since the twisting bracket 5 and the 
intermediate storer 4 rotate, at times, in the same direction, 
the speed of the twisting brackets 5 and 6 must be greater than 
half the speed of said intermediate storer. 
When the speed of the twisting brackets 55 and 6 equals half 

the speed of the intermediate storer 4, the elements are always 
supplied to said storer in the same direction, while some sec 
tions are either not twisted or are provided with a twist. if, on 
the other hand, the speed of rotation of the twisting brackets 5 
and 6 is greater than half the speed of the intermediate storer 
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4, the elements 1 are fed into said storer in a manner whereby 
they are so twisted that they always have the same twisting 
direction, but some sections have a different twisting. 

In selecting the number of rotations or revolutions for the 
intermediate storer 4 and for the twisting brackets 55 and 6, 
care must be taken, ?rst, that there will be no occurrence of 
excessive torsion stresses in the elements twisted together. 
Care must be taken, secondly, that during the passage of the 
elements 1 through the intermediate storer 4 no undesirable 
changes in location will occur, that is, that there will be no 
overriding of the elements. When the foregoing requirements 
are taken into consideration, it is preferable to permit the in 
termediate storer 4 and the twisting brackets 5 and 6 to rotate 
at the same speed, whereby said storer changes its direction of 
rotation by sections. 
As hereinbefore mentioned, the SZ-twisting processes are 

necessary in order to combine several twisting processes, 
which were previously undertaken separately, into a single 
operating step. Twisting processes which were previously un 
dertaken separately are, for example, the twisting of wires or 
elements into spiral quads and the subsequent twisting of the 
spiral quads into a basic bundle or bunch. 
The twisting of elements into SZ-twisted units in a single 

process step, as well as the subsequent twisting of the twisted 
units into a single‘twisted group, is illustrated in FIG. 2. 1n 
P16. 2, each four elements or wires 10, 1b, 1n are fed at a 
constant speed into a corresponding one of a plurality of twist 

ing apparatus 2a, 2b, 2n . The twisting apparatus 2a, 2b, 2n operate in parallel and each comprises the apparatus of the 

invention disclosed in FIG. 1. 
The elements 1a are twisted into a twisted unit 3a, the ele 

ments 1b are twisted into a twisted unit 312, and so on. Each of 
the twisted units 3a, 3b, 3n is twisted into, for example, a 
spiral squad. Each twisting apparatus 2a, 2b, 2n comprises, 
identically with the twisting apparatus 2 of FIG. 1, an inter 
mediate storer 4 which changes its direction of rotation in sec 
tions, and two twisting brackets 5 and 6 which rotate around 
said storer at constant speed and in constant direction of rota 
tion. The speeds of rotation of the twisting apparatus 2a,,2b, ..l 
2n may be selected so that they vary. 

In the apparatus of FIG. 2, the SZ-twisted units 3a, 3b, 3n 
are twisted during the same process step into a twisted group 
21, which may comprise, for example, a basic bunch or bun 
dle. The twisted group 21 is provided by a twisting apparatus 
211 which rotates at constant speed and in a constant direction 
of rotation. The twisted group 21 is ?nally wound on a takeup 
drum 22 which rotates at constant speed and in constant 
direction of rotation. 
While the invention has been described by means of a 

speci?c example and in a speci?c embodiment, 1 do not wish 
to be limited thereto, for obvious modi?cations will occur to 
those skilled in the art without departing from the spirit and 
scope of the invention. 

1 claim: 
1. A method of SZ twisting of elements of a cable into a 

twisted unit in a twisting direction which alternates by sec» 
tions, in which method the twisted units are ?rst twisted while 
being fed into a rotating intermediate storer from which they 
are withdrawn after a change in the rotary direction of the 
storer or after a change in the rotary speedof the storer, a 
second twist is superimposed on the withdrawn section of eles 
ments, and the direction or speed of the storer is periodically ‘ 
changed to provide two successive sections of different twist 
ing direction, said method comprising the steps of 

pretwisting the elements prior to the supply of said elements 
to the intermediate storer and independently of the rotary 
movement of said storer; and 

superimposing an additional twist on the section of elements 
withdrawn from the intermediate storer independently of 
the rotary movement of said storer. . - 

2. A method of SZ twisting of elements ofa cable as claimed 
in claim 1, wherein the pretwisting and superimposing are ef- v 
fected in the same direction in which the twisted elements are 
twisted while being fed into or withdrawn from the storer. 
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3. A method ofSZ twisting of'elements of a cable as claimed 
in claim 1, wherein each of the,;pretwisting and superimposing 
is effected in constant direction; 

4. A method of S2 twisting of'elements of a cable as claimed 
in claim 1, wherein the pretwisting and superimposing are ef 
fected in opposite directions at the same magnitude. 

' 5. A method of S2 twisting of elements of a cable as claimed 
in claim 1, wherein the pretwisting and superimposing are ef 
fected in opposite directions at the same magnitude which is at 
least equal to the magnitude of the twisting during the feed 
into and the withdrawal from said storer. 

6. Apparatus for S2 twisting of elements of a cable into a 
twisted unit in a twisting direction which alternates by sec 
tions, including means for twisting twisted units during feeding 
into a rotating intermediate storer from which they are 
withdrawn after a change in the rotary direction of the storer 
or after a change in the rotary speed of the storer, means for 
superimposing a second twist on the withdrawn section of 
twisted elements, and means for periodically changing the 
direction or speed of the storer to provide two successive sec 
tions of different stranding direction, said apparatus compris 
ing 
an intermediate storer; 
driving means coupled to said intermediate storer for rotat 

ing said storer at a speed and direction of rotation which 
changes by sections; and 

a pair of twisting brackets rotatably mounted for rotation 
around said intermediate storer and tightly coupled to 
each other, one of said twisting brackets supplying the 
twisted elements to said storer and the other of said twist 
ing brackets withdrawing the twisted elements from said 
storer. 
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8 
7. Apparatus as claimed in claim 6, wherein said twisting 

brackets are coupled to said driving means and said driving 
means rotates said twisting brackets in a direction of rotation 
opposite the direction of rotation of the intermediate storer. 

8. Apparatus as claimed in claim 6, wherein said twisting 
brackets are coupled to said driving means and said driving 
means rotates said twisting brackets at a constant direction of 
rotation and a constant speed of rotation. 

9. Apparatus as claimed in claim 6, wherein said twisting 
brackets are coupled to said driving means and said driving 
means rotates said twisting brackets at a constant direction of 
rotation and a constant speed of rotation at least equal to half 
the speed of the intermediate storer. 

10. Apparatus as claimed in claim 6, wherein said apparatus 
comprises a plurality of parallel operating systems each of said 
systems comprising an intermediate storer, driving means cou-' 
pled to said intermediate storer for rotating said storer at a 
speed and direction of rotation which changes by sections, and 
a pair of twisting brackets rotatably mounted for rotation 
around the intermediate storer and tightly coupled to each 
other, one of said twisting brackets supplying the elements to 
the storer and the‘ other of said twisting brackets withdrawing 
the twisted elements from said storer, said apparatus further 
comprising additional twisting apparatus connected in com 
mon with said plurality of systems for twisting the twisted units 
provided by said systems into a twisted group in a single 
operating step. 

11. Apparatus as claimed in claim 10, wherein the twisted 
units provided by said systems are twisted in constant twisting 
direction. 


