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The present invention deals with wire rope, 
and is concerned primarily with a wire rope 
of novel construction, together with a process of 
achieving this construction. 
Wire rope, such as is now meeting with pres 

ent day usage, ordinarily includes a plurality of 
strands each of which is of a multiple wire con 
struction. While there are some ropes which 
consist solely of the wire strands, the type of 
wire rope which is meeting with more widespread 
Sage includes a hemlpen core with the multiple 

wire strands twisted thereabout. In any event 
and regardless of the particular type of wire 
rope, when a wire rope is subjected to the ac 
tual conditions of service usage it undergoes a 
certain amount of flexing. This means that ad 
jacent wires and strands rub against one another 
with a resulting deterioration of the wire. More. 
Over, under many conditions of service usage, the 
rope is exposed to weather and other deleterious 
factors which have a tendency to attack and 
impair the rope structure. 
With the foregoing conditions in mind, the 

present invention has in view as a highly im 
portant objective the provision of a new and 
improved rope structure, in which each coma 
ponent wire is provided with a coating which 
functions not only as a protective coating for the 
wire, but also as a lubricant to resist wear as 
an incident to movement between the adjacent 
Wires. 
There has recently become available to the 

public a EEE consists essen tially of a finely comminuted zinc that is sus 
pended in sodium silicate. Such a coating com 
position is described in the application of Alex 
ander McDonald, Serial No. 709,770, filed Novem 
ber 14, 1946, and entitled “Improvements in and 
relating to coating compositions.' 
Another highly improved object of the present 

invention is to provide a wire rope in which each 
wire is coated with the coating material of said 
patent application and which consists essentially 
of finely comminuted zinc suspended in sodium 
silicate. 

In some instances it may be practical to coat 
each strand of a wire rope rather than each in 
dividual wire. Accordingly, a further object of 
the invention is to provide a wire rope including 
a plurality of strands each of which is covered 
by a protective coating offinely comminuted zinc 
suspended in sodium silicate. sea-Yarearrarr 
While highly desired results may be achieved 

by coating only the wires or the wire strands, 
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the hempen core with the protective coating. It 
is evident that there is a certain amount of rel 
ative movement between the core and the ad 
jacent strands which results in wear of the core. 
Hence another highly important object of the 
present invention is the provision of a wire rope 
including a core of hemp or other comparable 
fibrous material which is covered and impreg 
nated with a protective coating of the character 
aforesaid. 

Still another object of the present invention 
lies in the provision of a process of manufactur 
ing Wire rope, and which process includes the 
step of coating each individual wire before the 
wires have been twisted into a strand. A fibrous 
core is also treated with the protective coating, 
after which the core and the several strands are 
twisted into the final rope product. 

In a slightly modified form of the invention a 
plurality of wires are first twisted into a strand. 
Each strand is then treated with the protective 
coating, after which the strand, together with a 
similarly treated fibrous core, is twisted into the 
final rope product. 

In accordance with recent developments in the 
wire rope industry, the use of so-called “pre 
formed' wire rope is becoming more and more 
Widespread. In a pre-formed wire rope each 
strand is subject to a pre-forming operation 
which imparts to the strand and individual wires 
thereof, the shape or twist which it is to have in 
the final product. The present invention partic 
ularly lends itself to rope making operations 
which result in pre-formed wire rope, because the 
protective coating provided hereby particularly 
lends itself to the pre-forming operations, 
Accordingly, a further object of the invention 

is the provision of a process for producing wire 
rope which includes the steps of first treating 
a plurality of individual wires with a coating. 
composition consisting of finely comminuted zinc 
suspended in sodium silicate, setting the coat 
ing by heating, twisting a plurality of wires into a 
strand, pre-forming each strand to impart there 
to the shape it is to assume in the final prod 
uct, and then twisting several strands into the 
final rope construction. 
Another object of the invention is the provi 

sion of a method of making wire rope of the char 
acter aforesaid which includes the step of thor 
oughly cleaning the wire prior to the applica 
tion of the Coating. This may be accomplished 
by subjecting the wire to an acid bath, washing, 
and sand blasting. Obviously, other cleaning 

the invention also contemplates the covering of 55 methods could be employed. 
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Various other more detailed objects and ad 
Wantages of the invention, such as arise in con 
nection with carrying out the above noted ideas 
in practical embodiments will, in part, become 
apparent and, in part be hereinafter stated as 
the description of the invention proceeds. 
The invention, therefore, comprises a wire rope 

made up of a fibrous core and a plurality of mu 
tiple wire strands, with each wire and the core 
treated with a protective coating consisting of 
finely divided zinc suspended in sodium silicate. 
The invention also includes a process of produc 
ing a wire rope having these structural charac 
teristics. 

For a full and more complete understanding of 
the invention, reference may be had to the follow 
ing description and accompanying drawings 
Wherein: 

Figure 1 is a perspective view of a wire prior to 
the application of the protective coating thereto, 

Figure 2 is a view similar to Figure 1, showing 
the wire with the protective coating thereon, 

Figure 3 shows several of the wires of Figure 2 
twisted into a strand, and with the strand pre 
formed, 

Figure 4 shows the condition of One of the wires 
of the strand of Figure 3 if it is removed there 
from, 

Figure 5 is a perspective view of a fibrous core 
as it has been impregnated and coated with the 
protective composition, 

Figure 6 is an enlarged, detailed perspective 
of a wire rope made in accordance with the prin 
ciples of this invention, 

Figure 7 is a perspective view showing one step 
of a modification in which the Wires are twisted 
into a strand before covering, and 

Figure 8 shows the strand of Figure 7 as treated 
with the protective coating. 

Before describing the steps constituting the 
methods which may be employed to produce wire 
rope in accordance with the precepts of this in 
vention, attention is first called to the exact na 
ture of the coating material which is to be en 
ployed. 
Such a coating composition consists essentially 

of a finely divided or comminuted material, such 
as Zinc lead, aluminum magnesium, gadmium, 
or alloys thereof. This finely divided material is 
combined with sodium silicate, in which the ratio 
of sodium oxide to sca is approximately 1:2.6. 
This composition is essentially a suspension." 

If desired, certain lead compounds may be 
added to this basic EiEEEEE 
desirable properties thereinto. Thus, if red lead 
be added, the attack of zinc by the alkas de 
layed. Other lead compounds which may be 
added are lead chromate, litharge and white lead 
In all cases the metallic dust which is employed 
in the basic composition must be finely com 
minuted, the average particle size should be no 
greater than three microns. This feature of the 
fine nature of the particles is highly important, 
as it is believed that many of the desirable prop 
erties of the coating are derived from this factor. 
The following are given as a few examples of a 
coating material which is suitable to the method 
and products of the present invention: 

EXAMPLE I 

Sodium silicate of ratio Na2O:SiO2 of 
1:26 -----------------------milliters 30 

2nc dust ---------------------- grammes- 100 

4. 
y EXAMPLE I 

Red lead ------------------------------ O2S-- 8 
Lead chromate ------------------------ O2S-- 4 
Sodium silicate of ratio Na2O:SiO2 of 
1:26 ----- ptS.-- 6 

Mix thoroughly and add: Superfine zinc 
A powder ----------------------------lbs.-- 21 

O EXAMPLE II 

Red lead ---------------------- grammes.-- 7 
Lead chromate ---------------------do---- 5 
Zinc dust -------------------------- do---- 163 
Sodium silicate having the ratio of Na2O:SiO2 

ls of from 1:2.3 to 1:3.0 --------milliliters-- 3 
Assuming that an appropriate coating material 

of the above described is available, certain novel 
methods of producing wire rope will now be de 
Scribed. 

20 It will be assumed that an adequate supply of 
steel wire of the type found suitable, as used in 
the wire rope industry, is available. Such a steel 
Wire is shown at O in Figure 1. Before the wire 
0 is coated by any of the compositions above de 

scribed it is subjected to a thorough cleansing 
operation. This coating may be carried out either 
by dipping, spraying, or the use of an implement 
Such as a brush. After it has been applied it must 
be set and this invention contemplates setting by 

80 heating for a required length of time at a pre 
scribed temperature. Both the temperature and 
the time may vary within fairly wide limits, how 
ever, it is noted that a time period ranging from 
a few minutes to one hour may be employed with 
a temperature of about 250 F. The coating is 
shown in a somewhat exaggerated manner at if 
in Figure 2. 
A plurality of the coated wires are now twisted 

into a strand which is identified at 'S' in Figure 
3. Obviously, each complete rope will include 2, 
plurality of these strands 'S,' the number wary. 
ing with the specification of each particular rope. 

In the preferred form of the invention, each 
5 strand is now subjected to a pre-forming opera 
tion which will cause it to assume the formation 
depicted in Figure 3 and which is the same shape 
it will have in the final rope product. It will be 
noted that if, after this pre-forming step is car 

so red out, and a wire is removed from the strand 
'S,' this wire will have the shape illustrated in 
Figure 4. 
A fibrous core is referred to in its entirety by 

the reference charactar “C.” Such a core is 
is shown in Figure 5 and this core will preferably be 

made from hemp or other appropriate fibrous 
material. The core 'C' is also treated with any 
of the coating compositions above described, and 
this composition will impregnate and cover the 

80 hennen fibers. After the core 'C' has been 
covered by the coated composition the latter is 
set by heating in the manner above described. 
The core “C,' together with the plurality of 

the strands 'S' are now twisted into the ulti 
65 mate rope product, which is shown in Figure 6. 

In this form of the invention, six strands 'S' 
are illustrated. Obviously, this particular num 
ber is intended as no limitation on the invention 
as it may be varied as the occasion demands. 

0 Following well accepted principles in the 
rope making industry, the several strands 'S' 
will be twisted in the direction that is opposite or 
reverse to the twisting of each Wire in the in 
dividual strand. This affords stability in the final product, 

35 

40 



CROSS REFERENCE 

9,509,896 
5 

fodfeation. 
In a modified form of the invention, a plu 

rality of the wires 10 in their uncoated condition 
may be first twisted into a strand such as shown 
in Figure 7. This strand is identified by the 
reference character 'S'. The Strand 'S' is now 
covered by the coating composition as above 
described and which is shown at 2 in Figure 
8. The coating is then set by heating at a proper 
temperature and for a prescribed period as above 
indicated. 
A required number of the strand S1, together 

with a coated core 'C' are then twisted into the 
final product. 

Second modification 
In another modification of the invention, each 

wire e is first covered with a protective coating 
, as above described. After this coating has 

been applied, each wire may then be pre-formed 
into the shape shown in Figure 4. The several 
pre-formed wires are then twisted into a strand 
which will have the characteristics of pre-formed 
strands as shown in Figure 3. Several of these 
pre-formed strands are then twisted about core 
C to achieve the final rope construction. 

Errespeetive of which method is employed to 
produce the final prodies, it will be noted that a 
wire rope which is made in accordance with the 
principles of this invention will have the ability 
to withstand wear over long periods of service 
usage, because the protective coating for the 
wires and core performs two distinct functions. 
It protects the wire against corrosion and attack 
by weather or other elements to which the rope 
may be subjected, and it also acts as a lubricant 
to minimize friction between the adjacent parts 
due to flexing of the rope. Moreover, wire rope 
may be used in places where it is subjected to 
the action of corrosive materials and still exbibit 
a long Service life. 
While preferred specific embodiments of the 

invention are hereinbefore set forth, it is to be 
clearly understood that the invention is not to 
be limited to the exact construction, materials, 
and steps illustrated and described, because war 
ious modifications of these details may be pro 
vided in putting the invention into practice 
Within the purview of the appended claims. 
What is claimed is: 
1. In the production of wire rope a method 

comprising the steps of first covering each of a 
plurality of wires with a composition of finely 
comminuted zinc of an average particle size of 
3 microns or less suspended in Sodium silicate, 
Setting said coating by heating at a prescribed 
temperature for a predetermined length of time, 
twisting said coated wires into a strand, pre 
forming a plurality of said strands, and then 
twisting a plurality of said strands into a rope. 

2. In the production of wire rope, a method 
comprising the steps of first preparing a fibrous 
core by impregnating and covering it with a COm 
position of finely comminuted zinc of an average 
particle size of 3 microns or less suspended in 
sodium silicate, setting said covering by heating, 
coating each of a plurality of Wires with a com 
position of finely comminuted zinc of an aver 
age particle size of 3 microns or less Suspended 
in sodium silicate, Setting said coating by heating, 
twisting a plurality of said wires to form a re 
quired number of strands, and then twisting Said 
strands about Said core. 

3. In the production of wire rope, a method 
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6 
comprising the steps of coating a wire with a 
eomposition of finely divided zinc of an aver 
age particle size of 3 microns or less suspended 
in sodium silicate, setting said coating by heating, 
twisting a plurality of said coated wires into a 
strand, preforming a plurality of said strands, 
and then twisting a plurality of pre-formed 
strands into a rope. 

4. In the production of wire rope, a method 
comprising the steps of twisting a phurality of 
wires into a strand, covering said strand with a 
composition of finely divided zinc of an aver 
age particle size of 3 microns or less suspended 
in sodium silicate, setting said coating by heat 
ing, preforming a plurality of said strands and 
then twisting a plurality of said strands into a 
repe. 

5. In the production of wire rope, a method 
comprising the steps of first preparing a fibrous 
core by impregnating anc covering said core with 
a coposition of finely ivided zinc of an aver 
age particle size of 3 microns cr less suspended 
in sodium silicate, setting said coating by heat 
ing, twisting a plurality of wires into a strand, 
coating said strand. With a composition of finely 
divided zinc of an average particle size of 3 
microns or less suspended in Sodium silicate, set 
ting said coating by heating, and then twisting a 
plurality of said coated strands...about said coated 
COe. 

6. In the production of wire rope, a method 
comprising the steps of first preparing a hempen 
core by impregnating and covering with a com 
position of finely comminuted zinc of an average 
particle size of 3 microns or less Suspended in 
sodium silicate, setting said coating by heating 
at 250 F., coating of each of a plurality of wires 
with a composition of finely divided zinc of an 
average particle size of 3 microns or less sus 
pended in sodium silicate, Setting said coating on 
the wire by heating to a temperature of about 
250 F., twisting a plurality of said wires into a 
strand, pre-forming a plurality of Such strands, 
and then twisting a plurality of Said pre-formed 
Strands about said coated core. 

7. In the production of wire rope, a method 
including the steps of first cleaning each of a 
plurality of wires, coating each of said plurality 
of wires with a protective coating of finely divided 
Zinc of an average particle size of 3 microns or 
less suspended in SOdium silicate, Setting Said 
coating, twisting Said wires into a strand, and 
then twisting a plurality of said strands into a 
rope. 

8. In the production of wire rope a method 
comprising the steps of first cleaning each of a 
plurality of wires, covering each of Said cleaned 
wires with a composition of finely comminuted 
zinc of an average particle size of 3 microns or 
less Suspended in Sodium silicate, setting Said 
coating by heating at a prescribed temperature 
for a predetermined length of time, twisting said 
coated wires into a strand, and then twisting a 
plurality of Said strands into a rope. 

9. In a wire rope, having a self-hardening anti 
corrosion coating, the combination of a plurality 
of wires covered by a protective and lubricating 
coating comprising a mixture of Super fine zinc 
dust of an average particle size of three microns 
or less and sodium silicate having a ratio of 
Na2O:SiO2 of 1:2.3 to 1:3.0 whereby the rope has 
a self-drying stable, non-porous film protecting 
the wires of the wire rope. 

10. In a wire rope, having a self-hardening 
anti-corrosion coating, the combination of a plu 

a up 
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rality of stranded steel wires covered by a pro 
tective and lubricating coating comprising a mix 
ture of super fine zinc dust of an average particle 
size of three microns or less and sodium silicate 
having a ratio of Na2O:SiO2 of 1:2.3 to 1:3.0 and 
lead chromate whereby the rope has a self-drying 
stable, non-porous film protecting the Wires of 
the wire rope. 

11. In a wire rope, having a self-hardening 
anti-corrosion coating, the combination of a 
twisted fibrous core and a plurality of twisted 
strands surrounding said Core, each of said 
strands being composed of a plurality of wires 
covered by a protective and lubricating coating 
comprising a mixture of Super fine Zinc dust of 
an average particle size of three microns or less 
and sodium silicate having a ratio of Na2O:SiO2 
of 1:2.3 to 1:3.0 and lead chromate whereby the 
rope has a self-drying stable, non-porous film pro 
tecting the wires of the wire rope. 

12. In a wire rope, having a self-hardening 
anti-corrosion coating, a combination of a fibrous 
core composed of fibrous material impregnated 
with a coating composition, a plurality of wires 
Surrounding Said Core, said wires being covered 
by a protective and lubricating coating comprising 
a mixture of super fine zinc-dust of an average 
particle size of three microns or less and Sodium 
silicate having a ratio of Na2O:SiO2 of 1:2.3 to 
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1:3.0 and lead chromate whereby the rope has a 
self-drying stable, non-porous film protecting the 
wires of the wire rope. 

HARRY A. TOULMIN, JR. 
JOSEPH. E. BERMAN. 

REFERENCES CTED 

The following references are of record in the 
file of this patent: 

UNITED STATES PATENTS 
Number Nane Date 
1,730,741 Munford ------------- Oct. 8, 1929 
2,000,952 Hodson ------------- May 14, 1935 
2,028,156 Hodson ------------- Jan. 21, 1936 
2,028,157 Hodson ------------- Jan, 21, 1936 
2,184,502 Metcalf------------- Dec. 26, 1939 
2,372,142 Warren ------------ Mar. 20, 1945 
2,382,081 Luaces et al. -------- Aug. 14, 1945 
2,485,019 Somerville ---------- Oct. 18, 1949 

FOREIGN PATENTS 
Number Country Date 

6,392 Great Britain ------------ of 1892 
104,231 Australia ----------- Mar. 30, 1937 

OTHER REFERENCES 

Silicates of Soda, copyright 1940, Philadelphia. 
Quartz Co., Philadelphia, Pa. 


