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UNITED STATES PATENT OFFICE. 
JOHN E. FREDRICK OF KOKOMO, INDIANA. 

WIRE-FENCE FABRIC, 

1,012,347. Specification of Letters Patent. Patented Dec. 19, 1911. 
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To all whom it may concern: 
Be it known that I, JoHN E. FREDRICK, a 

citizen of the United States, residing at Ko 
komo, in the county of Howard, State of In 
diana, have invented certain new and useful 
Improvements in Wire-Fence Fabrics, of 
which the following is a specification. 
At the present time, there are being manu 

factured a number of different kinds of wire 
fence fabric for heavy service. In general 
these fabrics are comprised of continuous 
longitudinal strand wires and vertical stay 
wires attached to the former either by being 
coiled around them or by means of short tie 
wires which hold the stay and strand wires 
together at the points where they cross. 
Owing to the fact that wire fence fabrics 

are now being made for very heavy service, 
they must be made from iron or steel wires 
of comparatively large diameter in order to 
secure the necessary tensile strength. 
In order to protect the fence fabric against 

deterioration by rusting, it is customary to 
galvanize the individual wires before they 
are woven together into the completed fab 
ric. During the weaving process the stay 
wires must be tightly coiled around the 
strand wires and this is usually done by 
means of pins rotating in circles of small ra 
dius which press against the stay wires to 
bend them and coil them around the strand 
wires. It is found that the weaving process 
deteriorates the galvanizing of the stay 
wires in two ways: The pins abrade the gal 
vanizing by Big and rubbing against it, 
and the bending of the stay wires sharply 
around the strand wires tends to crack the 

lvanizing off from the body of the wire. 
en the galvanizing has once been cracked 

or otherwise injured, it is found that mois 
ture gets into contact with the body of the 
wire and that rusting then sets in so that 
finally the body portion is completely de 
stroyed, leaving only a thin shell of galvan 
izing. In manufacturing some forms of 
fence use is made of short stay wires which 
have their ends coiled around the strand 
wires. When these ends are not protected by 
galvanizing they afford points for the com 
mencement of rusting with results similar to 
those already discussed. It is found that 
when comparatively large wires are twisted 
very sharply, they crystallize. This reduces 
their strength and elasticity so much that it 
has been found necessary to use very large 
stay wires in order to ultimately secure the 

necessary strength in the complete fence 
fabric. 
Some forms of fencing are woven in such 

way that it is difficult to prevent longitudi 
nal movements of the wires with respect to 
each other at the points where they cross. 
This is particularly true of those forms of 
fencing in which the strand and stay wires 
are joined together merely by the use of tie 
wires. It has thus been found difficult to 
produce fencing of this type having suffi 
cient permanency for heavy service. 

I have found that the first difficulty enu 
merated, viz: the deterioration of the fence 
by rusting, can be overcome by galvanizing 
the wires after they have been woven into 
the fabric. This insures that they shall be 
completely protected at all points. I have 
also found that by annealing the wire after 
it has been woven the crystallizing strains 
can be removed. This annealing involves 
the heating of the fabric to a comparatively 
high temperature and then allowing it to 
cool. I have further discovered that by 
dipping the woven fabric into a fused gai 
vanizing agent the wires will be completely 
galvanized in all their parts and at the 
same time they will be heated sufficiently to 
anneal them and thus remove the crystal 
lizing strains from them. Therefore, by dipping the woven fabric in a moltengal 
vanizing agent or by passing it through a 
tank or trough of such agent the fabric will 
be completely galvanized and the crystalliz 
ing strains will be removed from the wires 
and at the same time the wires will be sol 
dered together at the points where they 
cross, thus overcoming the third difficulty 
enumerated because the stay wires will be 
soldered or welded to the strand wires at all 
the points where they cross. 
In order to show more clearly the advan 

tages to be derived from passing the woven fabric through a molten galvanizing agent 
I will describe more in detail the nature of 
the cracking or checking which takes place 
in the galvanizing if the wires are bent after 
they have been galvanized, and the nature 
of the crystallizing strains which occur in 
the wires by bending them sharply, particu 
larly large wires. It is found that the gal 
vanizing checks or cracks where wire is bent 
especially on the inner and outer faces of 
the curve. This seems to be due to the fact 
that the galvanizing is not elastic enough 
to stretch on the outer surface of the bend 
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sufficiently to cover said surface after the 
bend occurs, and to the fact that the gal 
vanizing will not compress enough to prop 
erly cover the inner surface of the curve 
after the wire is bent. This causes the gal 
vanizing to crack or check and peel off at 
these points thereby exposing the iron or 
steel wire beneath. Rusting will then set in 
at these cracked points and the wire very 
soon wastes away until it is worthless. 
The crystallizing strains which occur 

when the wire is bent are fairly well under 
stood. They seem to be due to the fact that 
the inner and outer surfaces of a wire of 
comparatively large diameter are compressed 
and stretched respectively beyond their elas 
tic limit when the wire is sharply bent, thus 
seriously reducing the strength of the wire 
at these points. The larger the diameter of 
the wire and the sharper the bend the more 
serious is the reduction of its strength so 
that a wire which originally has great 
strength is seriously weakened by being 
sharply bent. Therefore in order to obtain 
a woven fence fabric of a given strength it 
is necessary to use larger wires than would 
be the case if these crystallizing strains did 
not occur or if they were removed. There 
fore the wires of a fabric treated according 
to my process, that is, galvanized by sub 
merging in a molten galvanizing agent after 
the fabric is woven, do not possess the checks 
or cracks in the galvanizing, and the crys 
tallizing strains are removed from the wires 
so that a fabric results which is perfectly 
galvanized all over and in which all of the 
wires are restored to their original tensile strength by removing the crystallizing 
strains from them. A fabric is thus pro 
duced having better wearing qualities and 
better able to resist weather conditions than 
one which is woven from wires previously 
galvanized but not subjected to a subsequent 
galvanizing treatment, and smaller wires 
can be used to produce a completed fabric of 
given strength than is otherwise possible. 
This last feature results in a considerable re 
duction of first cost because smaller wires 
which contain a less number of pounds of 
material can be used in the production of a 
completed fence fabric having a certain 
strength. Also a more desirable fabric re 
sults because it is lighter and therefore easier 
to handle and string than otherwise. 
In order to more clearly show the manner 

in which the joints of a woven wire fence 
fabric are soldered or welded together refer 
ence may be had to the accompanying draw 
ing in which 

Figure 1 illustrates one joint of a fence 
fabric comprising continuous longitudinal 
strand wires and sectional stay wires linked 
together at the joint and having their ends 
coiled around the strand wire; Fig. 2 illus 
trates one joint of a type of fabric compris 
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ing continuous strand wires and continuous 
stay wires provided with kinks for engaging 
the strand wires and tied to the latter by 
means of one form of tie wire; Fig. 3 illus 
trates one joint of a type of fabric which 
comprises continuous strand wires and con 
tinuous stay wires, strand and stay wires 
being provided at the joint with kinks for 
engaging each other and being held together 
by means of another form of tie wire; Fig. 4 
illustrates one joint of a fence fabric which 
comprises continuous strand wires and con 
tinuous stay wires together coiled around the 
strand wires. 

Referring to Fig. 1 it is seen that the stay 
wires in this case must be very sharply 
bent, thus setting up large crystallizing 
strains in them and greatly deteriorating 
the weather-proofing coat in case they are 
galvanized before the fence fabric is woven. 
It is also seen that no provision is made 
for holding the stay wires from longitudi 
nal movement along the strand wires except 
the friction which originally exists between 
them. Therefore this type of fabric is 
greatly improved as regards all of the fea 
tures heretofore mentioned by treating it 
in the manner herein set forth to produce 
a fabric which is completely galvanized and 
annealed and soldered together after com 
pleting the weaving process. The coating 
of weather-proofing, soldering, and anneal 
ing material is shown in outline on the joint, 
and is designated by the numeral 5. 

Referring to Fig. 2 it is seen that both 
the stay and tie wires will be greatly dete 
riorated in the weaving process because of 
the crystallizing strains cracking and check 
ing the weather-proofing when the wire is 
previously galvanized. In this case also the 
friction alone holds the stay wires in fixed 
longitudinal position on the strand wires. 
In this case the weather-proofing, anneal 
ing, and soldering material is shown in out 
line, and is designated by the numeral 6. 
In Fig. 3 all of the wires are deteriorated 

in the weaving process and any looseness 
in the tie wire will allow abrasive move 
ments between the different wires. Such 
abrasive movements will not only serve to 
wear through the galvanizing where it has 
not already been cracked and checked but 
it will actually tend to cut the wire thus 
reducing its mechanical strength. The 
weather-proofing, galvanizing, and solder 
ing material 7, shown in outline, serves to 
bind the stay wires and strand wires to 
gether, and also to bind the tie wire to both 
the stay and strand wires. 
In Fig. 4 conditions are very similar to 

those of the fabric of Fig. 1. In this case 
the weather-proofing, annealing, and sol 
dering material is shown in outline, and is 
designated by the numeral 8. 

It is thus seen that the treatment of any 
4. 
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of the herein-described types of fabric to 
produce a new fabric which is completely 
galvanized or weather-proofed in every part 
and which is completely annealed to restore 
its strength and soldered together in all its 
joints will greatly improve the fabric, and 
in fact a new fabric having new properties 
and greater strength, weather resisting 
qualities, and stiffness will result. 
Although I have herein shown and de 

scribed only four types of fabric treated ac 
cording to my process to produce a new and 
better fabric still I do not imit my inven 
tion to such fabrics except as defined in the 
claim, but I include in the scope of my in 
vention any form of wire fence fabric woven 
from relatively large wires which would be 
deteriorated by the weaving process as here 
tofore described, and which fabric is sub 
sequently treated to a complete galvanizing 
or weather-proofing, annealing, and solder 
ing treatment as hereinbefore described. 
Where in the specification and claim I 

speak of stay wires I do not limit myself 
to a fabric in which the stay wires are 
perpendicular to the strand wires, nor to 
a fabric in which the stay wires are ver 
tical, but I include also all forms of stay 
wires passing from strand wire to strand 
Wre. 
Where in the specification and claim I 

B 

use such terms as “coilingly attached,' 
“coiled about,' etc., I include not only 
mesh fencings in which the stay wires as 
such are coiled about the strand wires, but 
I also include in my meaning fencings in 
which tie wires are coiled about the strand 
and stay wires in such a way as to hold 
them together; for it is evident that in 
either of these two cases the advantages of 
my invention will accrue because in either 
of these cases galvanizing material applied 
to the wires before weaving them is dete 
riorated, and crystallizing strains are set up 
in the wires by bending them sharply, both 
of which defects are remedied by treating 
the fabric according to my new process to 
produce my new product. 
I claim: 
A wire fence fabric comprising strand 

and stay wires of relatively large size con 
nected by a coiled medium, and a coating 
of metal applied in molten condition and fully covering the joints, thereby serving 
to counteract the strains due to the distor 
tion of the grain of the wires in the con 
necting operation. 

JOHN E. FREDRICK. 
Witnesses: 

EPHRAIM BANNING, 
THOMAs A. BANNING, Jr. 

Copies of this patent may be obtained for five cents each, by addressing the "Commissioner of Patents, 
Washington, D. C.” 
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