
March 15, 1966 J. J. GRIMES, J.R., ET AL 3,240,570 
STRANDED WIRE STRUCTURES AND METHOD OF MAKING THE SAME 

Filed July 18, 1963 2 Sheets-Sheet . 

2 

222 2. 2 S. 222 

WW/AW7OAS. 
WOAAW W. GA/MAS WA., 
//AAAA7 A. ALCA7 and 
A/CA/AAA 7. WOOADEWAY 

&za & 39-24 
aff orney 

  



March 15, 1966 J. J. GRIMES, J.R., ETAL 3,240,570 
STRANDED WIRE STRUCTURES AND METHOD OF MAKING THE SAME 

Filed July 18, 1963 2 Sheets-Sheet 2 

T III 

IIT II 

fAW/AWTOAS. 
WOH W. W. GAP/MAS WA., 
W/AAAAT A. A. VCA/7 and 
Ap/CAyAAPA 7. WOOAD Alf Apy 

3eta4Axé 942 afforney 

|| 

  

  



United States Patent Office 

3.240,570 
STRANDED WHERE STRUCTURES ANE METHOD 

GF MARS THE SAME 
ohn S. Gries, Jr., Harden, Wiert A. LEch, Orange, 
and Richard T. Wood Eary, Hander, Coin, assignors 
to United States Steel Cosporation, a corporation of 
Delaware 

Filed Stay 18, 1963, Ser. No. 296,043 
E4 (Cairns. (C. 29-59.6) 

This invention relates to Stranded wire structure and 
to a method of making the same. The invention is par 
ticularly directed to stranded wire structures made of 
steel wires. In one type of stranded wire structure which 
has an independent wire rope core with strands surround 
ing it, the core is made of Iower strength and more ductile 
wires such as mild plow steel whereas the outer strands 
are made of higher strength less ductile wires such as 
plow steel. This increases the cost of the wire rope be 
cause more types of wire and billets must be provided 
and stored. The foregoing is also true of stranded wire 
structures having a strand core and individual wires Sur 
rounding the core. The core is also normally difficult 
to straighten and we have determined how to straighten 
the core and at the same time obtain the desired physical 
characteristics thereof with the same material as used in 
the outer wires or strands. In making the stranded wire 
Structure having a Strand core and individual wires Sur. 
rounding the core the steel wires may be coated with zinc 
or aluminum. This creates an additional problem in that 
the tension required to straighten the strand caused the 
wires to pull down through the coating metal and re 
duce the diameter of the strand. 

In making wire rope in which the strands are made 
in a conventional strander a residual twist is created in 
the wires making up the strand. This residual twist 
causes the Strands to unwind or untwist when not re 
strained. The magnitude of the residual twist in the 
strand varies with the type, size and speed of the strander 
as well as the amount of back tension on the spools. The 
back tension will vary as the wire is paid off. Starting 
and stopping the strander for spool changes also has an 
effect on the strand. Since the rope maker cannot com 
pensate continually for all these variables, the final 
Stranded structure has variable twist properties. When 
the rope is laid, the magnitude of the twist in the strands 
affects the setting required for preforming and since the 
twist is variable the uniformity of preforming is affected. 
When making Lang Lay ropes there is a tendency for the 
rope Strands to unwind. Making Lang Lay rope is ordi 
narily done on a planetary strander on which the spools 
of wire are placed in cradles at the periphery of the 
Iotor of the strander and rotate with it. Since the cradles 
rotate about their own axis they impart a twist to the 
individual wires which provides a tightening twist in the 
individual wires tending to offset the loosening of the 
wires in the laying operation. Basically this consists of 
twisting the Strand a fixed amount in the direction of 
Stranding. However, since the residual twist in the strand 
is not uniform the foreturned product is also not uniform. 

It is therefore an object of our invention to provide 
Stranded wire structures having a straight core with the 
desired physical characteristics in which the same steel 
analysis is used for the Guter wires as for the core wires. 
Another object is to provide such a stranded wire struc 

ture in which the wires are coated with zinc or aluminum. 
A further object is to provide a wire rope which is 

more uniform along its length than previous ropes. 
A still further object is to provide methods of making 

such stranded wire structures. 
These and other objects will be more apparent after 
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referring to the following specifications and attached 
drawings, in which: 
FIGURE 1 is a cross sectional view of a wire rope 

having ail independent wire rope core; 
FIGURE 2 is a cross sectional view of a stranded wire 

Structure having a strand core and individual wires Sur 
rounding the core; 
FiGURE 3 is a cross sectional view of a rope having a 

Strand core; 
FIGURE 4 is a schematic view of apparatus used in 

the practice of our invention; 
FIGURE 5 is a view similar to FIGURE 4 showing 

other apparatus used in the practice of our invention; and 
FIGURE 6 is a view similar to FIGURE 4 showing 

still another apparatus used in the practice of our in 
Vention. 

Referring more particularly to FIGURE 1 of the draw 
ings, reference numeral 2 indicates a wire rope having an 
independent wire rope core 4 made of steel wires 6. Six 
Strands 3 Surround the core and are made of steel wires 
19 which preferably have the same composition as the 
Wires 6. In making up the wire rope 2 the strands of the 
independent wire rope core 4 are formed in the usual 
manner. The independent wire rope core is then made 
in the apparatus of FIGURE 4. This includes a standard 
Strander 2 which supports the strands of the independent 
Wire Tope core and strands them together to form the 
core 4. The core 4 is then threaded through a conduit 
A4 which has an inlet 6 for nitrogen or other gas. The 
core 4 is heated by means of an induction coil 8 which 
Surrounds the conduit 14. Depending upon the type of 
Steel used the temperature to which the core is heated 
may vary from 650 to 1150 F. when using carbon steel 
to temperatures as high as 1300 F. when using stainless 
Steel. Immediately after leaving the conduit 4 the core 
& is quenched by passing it through a water spray 20. 
The core then passes around a capstan 22 to a reel 24. 
A temperature of 750 F. has proved to be suitable when 
using Monitor steel. Strands 8 which have been made in 
the usual manner are then stranded around the core 4, 
also in apparatus Such as shown in FIGURE 4. How 
ever, in stress relieving the entire rope 2 it is heated to a 
temperature between 50 and 300 F. less than the tem 
perature at which the core was heated. A temperature of 
650 F. has proved satisfactory in making the Monitor 
rope described above. Regardless of whether the rope is 
made from one or more grades of steel the stress reliev 
ing of the core at a higher temperature than that of the 
entire rope increases the ductility and elongation of the 
core. We have also found that this increased ductility 
and elongation increases the overall strength of the core 
although the strength of the individual wires is decreased. 
The overall strength of the rope is also increased. We 
believe this to be due to the greater elongation property 
of the core and also because the strength of the outer 
Strands 8 is greater due to the lower temperature used in 
stress relieving them. The core will also be straighter 
than if not stress relieved. 

In the embodiment of our invention shown in FIGURE 
2 a nineteen wire strand 26 is made up of steel wires 28 
coated With a zinc or aluminuim coating 36, the thickness 
of the coating 30 being exaggerated for the purpose of 
illustration. In making up the strand, seven central wires 
28 are Stranded together in the strander 32 of FIGURE 5. 
The strand so formed is passed through a standard rotary 
Straightener 33 which may be of the type shown in 
Greiner Patent No. 1,032,823 dated July 16, 1912 or 
Sleeper Patent No. 1,594,570 dated August 3, 1926. The 
Strand is then fed through a conduit 34 which has an inlet 
36 for the inert gas where it is heated by means of an 
induction Coil 33. The stress relieving temperature will 
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be the same as that described above for the independent 
wire rope core of FIGURE 1. Immediately after leaving 
the conduit 34 the core is quenched by passing it through 
a water spray 40. The strand then passes around a cap 
stan 42 to a reel 44. This results in a very straight 
Seven wire core which has the residual twist removed there 
from and an elastic limit higher than without the stress 
relieving. Twelve cover wires are then stranded about 
the core in apparatus such as shown in FIGURE 4 with 
the resultant strand being stress relieved at a temperature 
between 50 and 300 F. less than the stress relieving 
temperature of the seven wire core. This produces a 
straight strand with good control of size and a minimum 
of mechanical abuse to the coating. 
FIGURE 3 shows an embodiment of our invention in 

which a rope 46 is made up of a core strand 48 and six 
Outer strands 58. In making up this rope the strands 48 
and 50 are formed in apparatus such as shown in FIG 
URE 4 and are stress relieved at a temperature between 
600 and 850 F. when made of carbon steel and a tem 
perature between 800 and 1150 F. when made of stain 
less Steel. The strands 48 and 50 are then laid up in the 
usual manner in a conventional strander such as a Lar 
muth Strander shown in LaTmuth Patent No. 1,870,290 
dated August 9, 1932, or in a planetary strander such 
as shown in Rairden Patent No. 1,892,632 dated Decem 
ber 27, 1932, or Reardon Patent No. 2,319,827 dated May 
25, 1943. A Larmuth strander 52 is shown in FIGURE 
6. It will be understood that the strands are mechanical 
ly formed in the strander in the usual manner prior to 
being stranded together. The completed rope passes from 
the strander 52 through a conduit 54 surrounded by an 
induction coil 56 and hence through a water spray 58 and 
around a capstan 60 to a reel 62. The core strand 48 is 
preferably stress relieved at a higher temperature than the 
Outer strands 50 and the entire rope stress relieved at a low 
er temperature than the center strand as in the embodiment 
of FIGURE 1. We have found that this method pro 
vides strands which are inert or free of residual twist 
throughout their length and that the fixed mechanical 
forming applied thereto by preforming, foreturning or 
backturning will be much more uniform than when using 
the ordinary strands. The entire rope is also more uni 
form in lay than a conventionally formed rope. 
While several embodiments of our invention have been 

shown and described it will be apparent that other mod 
ifications and adaptations may be made without depart 
ing from the scope of the following claims. 
We claim: 
1. The method of making a stranded steel wire struc 

ture which comprises making an independent steel wire 
TOpe Core, StreSS relieving said core at a temperature be 
tween 650 and 1150° F., then Stranding additional steel 
wires around the core to form the stranded wire Struc 
ture, and then stress relieving the entire stranded wire 
Structure at a temperature between 50 and 300 less than 
the core. 

2. The method of making a stranded steel wire struc 
ture according to claim 1 in which the additional wires 
are a plurality of strands. 

3. The method of making a stranded wire structure 
which comprises providing steel wires coated with a 
metal of the class consisting of zinc and aluminum, strand 
ing a plurality of said wires together to form a center 
core, straightening said center core by Subjecting it to a 
stress relieving temperature between 650 and 750 F. 
under tension, then stranding a plurality of said wires 
around said center core to form said stranded wire struc 
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4. 
ture, and then stress relieving said stranded wire structure 
at a temperature between 50 and 300 less than the first 
stress relieving temperature. 

4. The method of making a stranded wire structure 
which comprises providing steel wires coated with a metal 
of the class consisting of zinc and aluminum, stranding 
seven of said wires together to form a center core, 
Straightening said center core by Subjecting it to a stress 
relieving temperature between 650 and 750 F. under 
tension, then stranding twelve of said wires around said 
center core to form said stranded wire structure, and then 
stress relieving Said stranded wire structure at a tenpera 
ture between 50 and 300 less than the first stress relieving 
temperature. 

5. The method of making a wire rope which comprices 
making a plurality of steel wire strands, stress relieving 
said wire strands at a temperature between 650 and 1150 
F., mechanical forming said stress relieved strands, and 
Stranding said mechanically formed strands around a core. 

6. The method of making a wire rope which comprises 
making a plurality of Steel wire strands, stress relieving 
Said wire strands with one of said strands being stress 
relieved at a temperature between 650 and 1150 F. and 
the Temaining strands being stress relieved at a tempera 
ture between 50 and 300 less than the said one strand, 
and then stranding the said remaining strands around said 
one Strand to form said rope. 

7. A stress relieved stranded steel wire structure com 
prising a stranded wire core, and a plurality of wires 
Stranded around said core, said core having greater ductil 
ity and strength than said plurality of wires. 

8. A stress relieved stranded steel wire structure ac 
cording to claim 7 in which the plurality of wires are a 
number of strands. 

9. A stress relieved stranded steel wire structure ac 
cording to claim 7 in which all of the wires have substan 
tially the same analysis. 

10. A stress relieved stranded wire structure accord 
ing to claim 7 in which the wires are coated with a metal 
of the class consisting of zinc and aluminum. 

1. A stress relieved stranded steel wire structure com 
prising an independent wire rope core, and a plurality of 
Strands stranded around said core, said core having 
greater ductility and strength than said strands. 

12. A stress relieved stranded steel wire structure ac 
cording to claim li in which core and strands have sub 
Stantially the same analysis. 

13. A rope comprising a stranded wire core, and a 
plurality of stress relieved steel strands stranded around 
said core, said strands being mechanically formed. 

14. The method of making a stranded wire structure 
which comprises providing a core of steel wires, stress 
relieving said core at a temperature between 650 and 
1150 F., then stranding additional steel wires around the 
core to form the Stranded wire structure, and then stress 
relieving the entire stranded wire structure at a tempera 
ture between 50 and 300 less than the core. 
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