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This invention relates to improvements in wire 

reinforcements and has particular but not ex 
clusive reference to wire reinforcements for metal 
cylinders such as are used for storing gases Or 
liquids under pressure. The invention is not lim 
ited in its application however, and resides 
broadly in the application of an external rein 
forcement of wire to bodies other than metal 
cylinders, 

It is well known in the art to apply a wire re 
inforcement to hollow bodies, but previously such 
reinforcements have been designed to afford 
greater resistance to internal stresses. 
The principal object of the present invention 

is to provide a wire reinforcement which will 
afford greater resistance to penetration or dis 
ruption from without. It is true, of course, that 
a wire reinforcement in accordance with this in 
vention will also afford greater resistance to 
internal stresses which may be set up in the 
body, but the considerations involved in the ap 
plication of a wire reinforcement to resist ex 
ternal forces are entirely different from those 
involved in the application of a wire reinforce 
ment designed to resist internal stresses. It will 
be appreciated that for the former purpose the 
wire itself, if it is to be effective, must have 
appreciable powers of resistance against penea 
tration, and ductable wire such as brass or copper 
wire and the like which is suitable for use as a 
reinforcement against internal stresses and which 
incidentally can be readily applied to the exterior 
of bodies, is quite unsuitable. The type of Wire 
which may be instanced as being suitable in car 
rying the present invention into effect is that 
known aspiano-wire. Other wires having similar 
high resistance qualities may, however, be en 
ployed. 
The method by which a hollow body such as 

a metal cylinder or container is reinforced by wire 
consists in binding the Wire around the external 
surface of the cylinder or part thereof, succes 
sive coils of wire preferably lying in contact with 
one another. It will be appreciated that piano 
wire and similar wire is extremely difficult to 
manipulate and in particular great difficulty is 
experienced in anchoring the wire at the com 
mencement of the binding operation, and gen 
erally in starting the binding operation and en 
suring that the first few coils are bound tightly 
round the body and in close proximity with one 
another. This difficulty is, of course, increased 
by virtue of the tension which must necessarily 
be applied to the wire to ensure that it is in fact 
bound tightly round the body. An important 
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object of the present invention resides in over 
coming these difculties. 
With this and other objects in view the in 

vention, as viewed from one aspect, provides a 
method of applying a wound reinforcement of 

“Yire, especially a high tensile or high resistance 
wire such for example as piano wire, to the 
exterior of a body, which comprises surrounding 
the body with a ring at at least one end of the 
area to be reinforced, securing the end of the 
wire to said ring, winding the wire onto the 
body, and securing the last end of the wire to 
said first ring or to a ring surrounding the body 
at the other end of said area. It will be appre 
ciated that there may be a ring at both ends 
of the Wound area or at one end only (although 
the former is preferred), and that both ends of 
the wire may be secured to the same ring or each 
end may be secured to a different ring. Prefer 
ably an end of the Wire is secured to its ring by 
being hooked or bent Over a projection. On the 
atter. According to a subsidiary feature of the 
invention the ring has a projecting lug; the end 
of the wire is hooked around the lug, and the 
latter is bent down over the first few turns of 
the Wire, 
As viewed from another aspect, the invention 

provides a method of applying a wound rein 
forcement of wire to the exterior of a body, 
which comprises surrounding the body with a 
ring at each end of the area to be reinforced by 
winding, said rings having at least two lugs or 
tongues, hooking the end of the wire around One 
lug, winding the reinforcement on between the 
rings, bending said lug down over turns of the 
wire, hooking or bending the last end of the 
wire around the other lug, and bending the 
latter down over the turns of wire. 
The invention also includes a body, having an 

external reinforcement of helically wound Wire 
each end of which is secured by being hooked 
around a projection on a ring Surrounding the 
body. 
The foregoing and other features of the in 

vention set out in the appended claims are in 
corporated in the method and article now to 
be described, by way of example, with reference 
to the accompanying drawing, in which 

Figure 1 is a view of a wound container, ac 
cording to this invention, showing the manner in 
which the container is supported for the winding 
operation; 

Figure 2 is a perspective view, showing the two 
rings; 

Figure 3 is a perspective view, partly in Sec 
  



tion, showing an initial stage in the winding, 
before the lug is bent down; 

Figure 4 is a like view taken at a 
in the winding; while 

Figure 5 is a like view showing the manner in 
which the end of the wire is secured at the Con 
clusion of the winding operation. 
In the illustrated example a wire reinforce 

ment in accordance with the present invention 
is applied to a light steel cylinder or "bottle' 
O of the type employed for storing gases at 

high pressure and which may be exposed to 
risk of puncture from high velocity missiles. 
The ends Ob, Oc of the cylinders of this type 
are normally somewhat thicker than the Cen 
tral cylindrical portion Oa. Consequently the 
wire reinforcement need be applied only to the 
latter portion. Before commencing to apply 
the wire two brass or other soft metal rings or 
straps f, 12 of push fit diameter are placed 
around the cylinder one at each end of that 
portion to be wired. The thickness of each of 
these rings is preferably small in relation to the 
width, and each ring is provided with a plu 
rality of axial slots or cuts 3 which extend 
from the inner edge thereof, that is to say the 
edges which are facing one another when the 
rings are positioned on the cylinder, over a dis 
tance which may conveniently be approximately 
half the width of the straps or rings. One ring 
f, which may conveniently be termed the start 

ing ring, is formed with a plurality of lugs or 
extensions f4ac, 4b, which project from the edge 
opposite to that in which the slots are formed. 
The other ring 2, which for convenience may 
be termed the end ring, may also be provided 
with similar extensions which are adapted to be 
bent upwardly at right angles, or alternatively 
and preferably is formed with a continuous up 
turned flange . 
The cylinder 0 with rings , f2, assembled 

thereon is suitably gripped in a holder in such 
a manner that the cylinder may be rotated on 
its longitudinal axis. Advantageously, it is 
gripped in a lathe or equivalent tool. This is 
illustrated in Fig. 1. The "bottle' there shown 
has hemispherical ends fob, OC, and a neck 
8. A plug is fitted in the latter, to be en 

gaged by the tailstock centre 8, and the con 
tainer is further located and driven by means of 
a sleeve 9, which is gripped by the chuck 20 of 
the tool and bears against the end Ob of the 
container. The said end partly protrudes into 
the mouth of the sleeve, which is therefore 
chamfered interiorly. The piano or other high 
resistance wire 2 is now wound on the cylinder 
O between the two rings , 2, the winding 

process being commenced with the wire on the 
starting ring , and continued until the end 
ring 2 is reached, when, continuing the wind 
ing process, the wire is wound back upon itself 
until the starting ring is again reached and the 
wire is severed and the loose end made secure. 
It will be appreciated that the wire must of 
necessity be wound under tension, and in the 
present example a tension corresponding to a 
thirty pound weight may be applied to the wire. 
When commencing the winding operation the 

lugs 4a, 4b, on the starting ring f are bent up 
Wards and the starting end 2a of the wire is 
hooked around one of these, for example, lug 4a 
as shown in Fig. 3. After a few, say two, laps of 
wire have been completed all of the lugs 4a, 4b 
except one are bent down over the wire and are 
preferably of such a length that the ends of the 

later stage 
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9,885,088 
lugs extend inwardly beyond the first two laps 
and are flattened down on that part of the ring 
extending inwardly of the laps which latter are 
therefore trapped by the lugs. This will be apa 
preciated from Fig. 4. 
Continuing the winding operation the next few 

laps are of necessity Wound Over the forward, 
parts of the lug or lugs 4a, flattened down on 
the ring as aforesaid, and because each such 
lug constitutes an incline or projection on the 
surface of the ring the first few laps are prefer 
ably soldered in position before commencing the 
run along the cylinder body. Consequent upon 
the compression exerted by the wire 2 on the 
commencing ring if the slots 3 in such ring are 
closed, and as a consequence the Iririg securely 
grips the cylinder body and slipping of the ring 
around such body is thereby prevented. As a 
result it will be appreciated that a thoroughly 
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secure and non-slipping start of the binding is 
ensured and the binding can now be continued 
by rotation of the cylinder. The winding process 
is continued until the end ring 2 is reached and 
the last lap is laid in contact with the upturned 
flange 5 or the upturned lugs of such ring. Con 
sequent upon the pressure exerted by the wire 
on the end ring 2 the slots 3 of such ring will 
be also closed and the ring will be caused to grip 
securely the cylinder body. If only a single layer 
of binding is to be applied to the cylinder the end 
of the wire is hooked around One of the lugs fa 
(provided, under these circumstances, on ring 
2) and such lug is or lugs are bent over to trap 
the last few, say two, layers of wire which have 
been laid. If, however, more than one layer of 
wire is to be laid on the cylinder the end ring 2 
is preferably formed with an upturned flange 5 
as stated, and after the first layer of wire 2 
has been laid and the flange 5 on the end ring 
f2 has been reached, winding of the wire is con 
tinued in the reverse direction so that a second 
layer is laid immediately upon the top of the first 
layer, such second layer extending in the direc 
tion from the end ring 2 to the starting ring 
f. After completing the winding of the second 
layer of the wire the last turn thereof is tinned 
and soldered in position before the tension is re 
leased from the wire and is then hooked, as at 
2fb, Fig. 5, around that lug 4b on the starting 
ring which was not bent over at the com 
mencement of the winding Operation, and such 
lug 4b, after the wire has been hooked around 
it, is bent over so that it traps the end of the 
wire which may now be severed, and also bears 
down upon the last few, say two, coils of wire 
that have been wound. It will be noted from 
Figs. 3 and 5 that the two ends of the wire are 
hooked in opposite directions around their re 
spective lugs 4a and 4b. 

It will be appreciated that consequent upon 
the foregoing operation the parallel portion of 
the cylinder is completely encased in either one 
layer or two layers of high tensile steel wire by 
which great resistance to puncture is afforded 
without the weight of the cylinder being appre 
Ciably increased. If, now, a cylinder reinforced 
in accordance with this invention is hit by a mis 
sile Such as a bullet or a bomb or a shell splinter, 
the end parts of the cylinder being thicker than 
the cylindrical part will resist penetration, and 
if the missile hits the cylindrical part penetra- . 
tion will be resisted by the wire reinforcement 
and the possibility of the cylinder being punc 
tured is very considerably reduced. 

It may be, however, that consequent upon the 
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reinforcement being hit by a missile as afore 
said, the wire may be severed at a position be 
tween the two brass rings. The result, of course, 
would be that the wire would immediately un 
wind. To guard against this it is within the 
scope of the invention to apply solder to the wire 
reinforcement. This is preferably done after the 
reinforcement has been applied to the cylinder 
in the manner herein described, and the cylinder 
may then be partially immersed and rotated in a 
hot solder bath whereby each lap or turn of wire 
is secured not only to the cylinder wall but to 
every other lap or turn of wire, 
The rings , 2 may be of any convenient 

construction. It is preferred, however, that they 
shall be made of tinned metal strip, bent to bring 
the ends together, which ends are connected by a 
dove-tail joint 22. In the soldering operation 
this joint 22 is made fast. 
As previously stated, the foregoing embodi 

ment is given merely by way of example and is 
not to be construed in a limiting sense. 

I claim: 
1. A method of applying a wound reinforce 

ment of wire to the exterior of a body, which 

comprises positioning and frictionally retaining 
a ring having projections about the body adja 
cent at least one end of the area to be wound; 
then hooking one end of the wire around one of 
said projections; winding the wire in contigu 
ous convolutions around the body throughout 
said area; then hooking the other end of the 
wire around one of said ring projections; and 
then bending the projections down over at least 

10 one turn of the Winding. 
2. A method according to claim 1, wherein 

the projection at the first end of the wire is bent 
down after a few turns of wire have been wound, 
and subsequent turns are Wound over the down 

15 turned projection. 
3. A body, having a wound exterior reinforce 

ment of metal flament binding an area thereof 
in helical fashion, which reinforcement comprises 
an even number of layers of contiguous convo 

20 lutions of said flament; a ring surrounding the 
body at an end of the area; and means fastening 
both ends of the filament to said ring comprising 
two lugs on said ring, each having one end of the 
flament hooked around it. 

WALTER BRIDGES. 
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