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REINFORCEMENT (71)   We, TINSLEY WIRE (SHEFFIELD) twist type, in which case
existing machinery LIMITED, a British Company of P.O. Box  will impose a
limit on the size of line wires 119, Shepcote Lane,. Sheffield, 9, do
hereby  that can be incorporated, so it can be advan- declare the
invention, for which we pray  tageous to use wire netting of the continu- 5
that a patent may be granted to us and the  ing twist' type, the existing
machinery for 60 method by which' it is to be performed to  which does not
impose' any appreciable limit be particularly described in and by the  on
the size of line wires that can be incor- following statement:-
porated. However, any advantage in using This invention relates to concrete
rein- wire netting of the continuous twist type 10 forcement, more
particularly the reinforce- is largely outweighed by the limited capa- 55
ment of concrete for covering pipes for use  city of continuous twist
machines, so it underwater, e.g. oil pipes on the sea bed, can - in fact
-be more advantageous and has for its object 'the provision of to accept
the limit on the size of line wires heavy reinforcement readily capable of
ap- that can be incorporated in a reverse twist 15 plication to pipes by a
contiuous wrapping  machine because of its benefit of continuity 60
operation simultaneously with spraying con- of production. crete, so as to
embed the reinforcement into   In either case, the crimps are preferably
the concrete.           .              formed in the line wires by
deflecting the According to the present invention, rein- line wires between
successive rows of longi- 20 forcement for concrete for covering pipes
tudinally . aligned twists after forming the 65 comprises wire. netting
with line wires ex- following row of twists, whereby with the tending
through at least some of the twists line wires held in the leading row of
twists of the netting and with at least some of the  the longer lengths of
line wires that would line wires crimped in at least some of the  be
required than what would extend straight 25 meshes of the netting across
which they  across the meshes are drawn into the mesh 70 extend..
locations before the line wires become held The line wires increase the
weight of the  in the following row of twists. The deflect- wire netting
and therefore increase the con- ing of the line wires is preferably in the
centration. of reinforcement to be applied  plane of the wire netting, as
it may then 30 to a pipe, on a continuous basis, which is be. effected by a
series of tapering fingers 75 readily suited for incorporation in present
carried by the beam of the machine that pipe spraying equipment, and during
appli  carries the twisting pinions into and out of cation of the wire
netting with crimped line  engagement with the aligned mesh-forming wires
to pipes the netting can be stretched, wires, and the one series of fingers
may be 35 as by deflection by a roller or rollers, or effective to deflect
line wires in successive 80 merely by differential tensioning . during
staggered rows of meshes because of the wrapping so as to cause
straightening of the  lateral movement'of the beam between each crimps and
elongation of the meshes to- series of twisting operations as the wire
wards one edge of the: netting, whereby the netting progresses
intermittently. The crimps 40 edge of the netting becomes effectively  may
all be identical, being formed by de- 85 longer than the other and can
overlap the  flecting the line wires to the same extent, shorter edge in a
preceding turn round a' by fingers all having the same width at the pipe
without further straightening of the  positions of ultimate deflection of
the line crimps or stressing of the wires.       wires. Alternatively, the
crimps may be- '45   The wire netting may be. of the reverse come
progressively greater in extent across 90    2
1 549 775                                    2 the width of the wire
netting, being formed    Figure 5 is a fragmentary vie* taken by
corresponding deflection by fingers hav- from the top of Figure 4; ing
different widths at the position of ulti-   Figure 6 corresponds to Figure
1, but mate deflection of the line wires.      shows a modification in.
which the maxi- 5  One edge of the wire netting is preferably  mum  weight
of reinforcing wire is pro- 70 



provided with a straight selvedge wire (ex- vided; and cept, -of course,
for twists with the adjacent   Figure 7 also corresponds to Figure 1,
mesh-forming wire), which may be dupli- but shows an alternative form of
wire net- cated so as to add mre weight of reinforce- ting in accordance
with the invention. 10 ment wire. A straight (i.e., non-crimped)   In
Figure 1 wire netting of the reverse 75 line wire may be provided through
the full twist type is formed of mesh-forming wires meshes adjacent the
selvedge wire (or wires), 10, selvedge wires 11, 12 and line wires 13, so
as to add further weight of reinforc-  14, 15, 16, 17 on a well-known
machine, ing wire where no extending of the wire  such as that made by
Waflos Maschinen- 15 netting is still acceptable during the wrap- fabrik
and described in the British Patent 80 ping of the netting simultaneously
with  Specification No. 418,735, -parts of which spraying concrete - on to
a.- pipe. Another  can be seen in Figure 2. The wires 10 are line wire may
be provided through the full threaded through channels 18 in guides 19A,
meshes next-but-one to the selvedge wire 19B in a pair of guide bars 20A,
20B 20 (or wires) and may be allowed some slack- adapted to reciprocate-
intermittently in 85 ness during formation of the netting so as  opposition
to bring each-wire 10 into align- to assume slight simulated crimps
allowing  ment with each of the adjacent wires 10 of a little stretching of
the netting at this  alternately, and while in alignment slots 21 location.
-                          in twisting pinions 22 (only one shown in 25.
Also, -in either case, the line wires can  Figure 2) are brought into
engagement 90 be of different quality metal to the wires with. the wires
and, the pinions rotated to twisted together to form the meshes, which
twist the wires 10 :together.. The twisting is not possible with a welded
mesh, where  pinions are carried by a beam 23 which is the  wires have to
be of a milder quality to  also adapted to reciprocate intermittently 30
facilitate speedy welding without embrittling  between movements of the
twisting pinions 95 the wires. Thus according to another feature  into and
out of engagement with the aligned of the present invention, the crimped
line  wires 10, whereby staggered rows of twists wires may be formed of
higher tensile wire  24, 25 are formed with the wires .10 to than the wires
twisted together to form the  create the netting. 35 meshes, so as-to
increase the strength of the   The selvadge wires 11,. 12 are guided to-
100 reinforcement without a proportionate in- gether through a channel 18
in one of the crease in weight.-                   guides 19A and an end
wire 10Y at the The invention also includes a pipe with  edge remote from-
the selvedge wire is also a concrete covering including reinforcement
guided through a channel 18 in. one of .the 40 as defined above, and - in
accordance with  guides 19A. Each guide 19A, 19B is pro- 105 a further
aspect of the invention -  a  vided with eight channels 18 and is rotat-
method of manufacturing a- composite steel ably mounted -in its respective
guide bar and reinforced concrete pipe comprises  20A, 20B .to enable a
fresh channel to be rotating a steel pipe shell, continuously and  brought
-to operative position in place of 45 helically winding around the -shell
wire net- a worn channel. The selvedge wires 11, 12 110 ting with crimped
line wires (as herein- are -twisted with a mesh-forming wire 10X before
defined) -and simultaneously spraying  to make twists 24X in line with the
twists concrete on to shell so as to embed the  24 and the end wire 10Y is
twisted with the wire netting into the concrete.        adjacent
mesh-forming wire 10 to make So  A number of embodiments of the inven-
twists 25Y in line with the twists 25.  115 tion and methods and means for
making    Tongues 26 extending from the beam 23 them will now be described,
by way of ex- guide the aligned wires into the slots 21 in ample only, with
reference to the accom- the pinions, and the formed mesh is carried panying
drawings, in which              away from the forming region by a roller 55
Figure 1 is an elevation of a portion of a  27 with pegs 28. formed by
loops of rigid 120 preferred form of wire netting in accord- wire or rod,
except.for special end pegs 29- ance with the invention;              which
engage the wire 10Y. Figure 2 is a fragmentary perspective    The line wire
13 extends through and is view of a machine for forming wire net- twisted
into the twists 25X betweenthe 60 ting-as shown in Figure 1;
10X and the adjacent mesh-forming wire 125 Figure 3 is a fragmentary part
sectional 10, while the line wires 14, 15, 16, 17 ex- view taken from the
line III-III in Figure  tend through and are twisted into the twists 2;
24. All the line wires are guided (by fixed Figure 4 is a fragmentary
elevation taken  guides, not shown, below the guide bars 65 from the
underside of Figure 3;         20A, 20B) to pass between the guide bars 130
and, when aligned with the wires 10, to  slight  simulated crimps, allowing
of a little pass between the guides 19A, 19B.        stretching of the
netting at this location.. In accordance with the present inven-  . iThe
shapes of the fingers 32 as depicted 



tion, crimps 30 are, formed in' the line  in Figures 2 to 5 have been
developed so 5wires 15, 16,. 17 by deflecting them  be-  as to avoid any
damage to the line wires 15, 70 tween  successive rows of longitudinally
16, 17, even though they are tensioned to aligned twists 24 after forming
the lead-  an appreciable extent, by the usual loaded ing row of twists and
before forming the  guide pulleys (not shown). following row of twists,
whereby with these    In Figure 6 the maximum weight of rein- 10 lines
wires held in the leading row of twists  forcing wire is provided by
'adding line 75 the longer lengths of line wires that would  wires 38, 39,
40, 41 through the twists 25, be required than what would extend straight
25Y. and across the meshes 34, 35, with 'across the meshes 31 are drawn
into the  crimps 42 formed by deflection of these mesh locations before the
line wires become  line' wires by the fingers 32 (now four in 15 held in
the following row of twists. The de-  number) in their alternate advanced
posi- 80: fleeting of the line wires 15, 16, 17 is in the  tions 32[err].
plane, of the wire netting, and is effected by    In Figure .7, continuous
twist netting a series of three tapering fingers 32 (Figures  comprises
mesh-forming wires 10, a single 2 to 5) extending from a plate 33 which is
selvedge wire 11, and line wires 13, 14, 15, 20 carried by the. beam  23
that carries. the  16, 17 with staggered rows of twists 24, 25 85 twisting
pinions 22 into and out of engage-  formed with the. wires 10 to create the
net- ment with the aligned mesh-forming wires  ting, a wire lOX being
twisted at 24X round. 10. The crimps 30 are all identical, being  the
selvedge wire 11, and. an end wire 10Y formed by deflecting the line wires
15, 16, at the edge remote from the selvedge wire 25 17 to the same extent
by providing the fin- being twisted at 25Y with the adjacent 90 gem with
the same width at the positions  mesh-forming wire 10. The line wire 13 ex-
of ultimate deflection of the line wires, as  tends through the twists 25X
between the indicated by the broken lines 32[err] in Figure  wire lOX and
adjacent mesh-forming wire 1. Alternate advance strokes of the fingers  10,
while the line, wires 14, 15, 16, 17 ex- 30 32 towards the netting brings
them  into  tend through the twists 24.               95 meshes 34 without
any line wires, as indi-   In accordance, with 'the present inven- cated by
the. broken lines 32[err] in Figure  tion, crimps 30 are formed in the line
wires. 1. However, in 'Figure 6, which will be  14, 15, 16, 17 by
deflecting them between referred to again. presently, all the meshes
successive. rows of longitudinally aligned 35 are crossed by line wires and
the one series  twists 24 after. forming the leading row of 100 of.fingers
is effective to deflect line wires  twists and before forming the following
in successive staggered rows of meshes.    row of twists, whereby with
these line wires During application of the wire netting to  held in the
leading row of twists the longer pipes it can be stretched, as by
deflection of  lengths of line wires that would be required 40 the netting
by a roller, or rollers, in known  than what would extend across the meshes
105 manner, or merely by greater tension at the  31 are drawn into the mesh
locations be- right-hand edge of the netting during wrap-  fore the line
wires become held in the fol-. ping on to a rotating pipe, so as to cause
lowing row of twists. The deflecting of the straightening of the crimps 30
and elonga-  line wires 14, 15, 16, 17 is .in the plane of 45 tion of the
meshes 31, 34 (and edge meshes  the wire netting, and can be effected by a
110 35) progressively greater towards the wire series of four tapering
fingers similar to the lOY, whereby that edge of the netting be-  fingers
32 of Figures 2 to 5 carded by a comes effectively longer than the.
selvedge  continuous. twist machine and reciprocat- 11, 12 and can overlap
it in a preceding  ing into and out of every other row  of 50 turn round a
pipe without further straight-  meshes 31.
115 ening of the crimps or stressing of the    Because in a continuous
twist machine wires. .   .                   .    .      the twists (24,
25) are produced by rotating The line wire 13 through the twists 25X
aligned guides together, instead of rotating and meshes 36 is straight
(i.e. non-crimped),  aligned wires together, there is theoretically 55 so
as to add further tothe -weight of rein- no- limit to the size. of wires
'that can be 120 forcing wire. in the mesh-forming wires 10, used in
continuous twist netting, so a greater the selvedge wires 11, 12 and the
crimped  weight of reinforcing wire can be pro- line wires 15, 16, 17,
where no extending  vided by increasing the diameter of the of the wire
setting is still acceptable dur-  wire 10, 11, 13, 14,.15,.16, 17 but a
maxi- 60 ing the wrapping of the netting simul-  mum weight of' reinforcing
wire is again 125 taneously with spraying concrete on- to- a  provided by
adding line wires (not shown) pipe. The other line wire 14 through the
through the twists 25 and across the meshes first longitudinal row  of
twists 24 and  34, 35, with crimps formed similarly by de- meshes 37 is
allowed some slackness during  flection of these additional line wires. 65
formation of the netting so as to assume    While in the netting of any one
of Fig- 130    4                                          1 549 775
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ures 1, 6, or 7 the line wires can be of  twists.
60 higher tensile wire than the wires 10, such    13. A method as in Claim
12, wherein use of higher tensile wire is particularly  the deflecting of
the line wires is in the suited to the netting of Figure 7 as the line
plane of the wire netting. S wires are not twisted with the: mesh-forming
14. A device for use in the method of. wires in continuous twist netting;
the mesh-  Claim 13 and comprising a series of taper- 65 forming wires are
twisted round the line  ing fingers carried by the beam  of' the. wires and
gripthemsolelyby friction.       machine that carries the twisting pinions
WHAT WE CLAIM IS:-                    into and out of engagement with the
aligned lo  1. Reinforcement for concrete for cov-' mesh-forning wires.
ering pipes comprising wire netting with line    15 . A wire netting
machine' incorporat- 70 wires extending through at least some of  ing a
device as in Claim  14, wherein the the twists of the. netting and with at
least  one series of fingers is effective to deflect some of the line wires
crimped in at 'least  line wires in successive staggered rows of 15 some of
the meshes of the netting across  meshes.  - which they extend.
16. A pipe with a concrete covering in- 75 2. Reinforcement as Claim  1,
wherein  cluding reinforcement as in any one of the wire netting is. of the
reverse twist  Claims. 1 to 11. type.                                   17.
A method of manufacturing a com- 20   3. Reinforcement as in Claim 1,
wherein  posite steel and reinforced concrete pipe the wire netting is of
the continuing twist comprising rotating a stee pipe shell, con- 80 type.
.    tinuously and helically winding around the 4.. Reinforcement as in any
one of the  shell wire netting with crimped line wires preceding Claims,
wherein the line wires. as in any 'one of Claim  1 to 11, and sim- 25 are
of different quality metal to the wires  ultaneously spraying concrete on
to shell twisted together to form the meshes.     so as to embed. the wire
netting into the 85 5. Reinforcement as in Claim 4, wherein  concrete. the
crimped line wires are formed of higher    18. Reinforcement for concrete
for cov- tensile wire than the wires twisted together  ering pipes
substantially as hereinbefore 30 to form the meshes.
described with reference to Figure 1 of the 6. Reinforcement as in any one
of the  accompanying drawings.                     90 preceding Claims,
wherein the crimps. are    19. Reinforcement for concrete for cov- all
identical.                   .       ering pipes substantially as
hereinbefore 7. Reinforcement as in any one of  described with reference to
Figure 6 of the 35 Claims 1 to 5, wherein the crimps become  accompanying
drawings. progressively greater in extent across the    20. Reinforcement
for concrete for cov- 95 width of the wire netting.               ering
pipes substantially as hereinbefore 8. Reinforcement as in any one of the
described,with reference to Figure 7 of the preceding Claims, wherein 'the
wire netting  accompanying drawings. 40 is. provided with a straight
selvedge wire.  .21. A method of forming reinforcement 9. Reinforcement  as
in  Claim 8,       for concrete for covering pipes substantially 100
wherein the selvedge wire is duplicated.  as hereinbefore described with
reference to 10. Reinforcement as in Claim 8 or  Figure 2 of the
accbmpanying drawings. Claim 9, wherein a straight line wire is pro-    22.
A device for use in forming rein- '45 vided through the full meshes
adjacent the  forcement for concrete for covering pipes selvedge wire.
substantially as hereinbefore described with 105 11. Reinforcement  as in
Claim  10,  reference to Figures 2 to 5' of the accom- wherein  another
line wire is provided  panying drawings. through the full meshes
next-but-one to. the    23. A wire netting machine for use in 50 selvedge
wire and allowed some slackness  forming reinforcement for  concrete for
during. formation of the netting -so. as to  covering pipes substantially
as hereinbefore  110 assume slight simulated crimps.        described with
reference to Figure 2 of the 12. A method of forming reinforcement
accompanying drawings. as- in. any-one of the preceding Claims, 55 wherein
the crimps are formed, in the line           HULSE & CO. wires by
deflecting the line wires between        Chartered Patent Agents,
successive rows of longitudinally aligned         Cavendish Buildings,
twists after formiig. the leading row of twists          West Street, and
before forming the following row of                Sheffield, S1 1ZZ
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ures 1, 6, or 7 the line wires can be of  twists.
60 higher tensile wire than the wires 10, such    13. A method as in Claim
12, wherein use of higher tensile wire is particularly  the deflecting of
the line wires is in the suited to the netting of Figure 7 as the line
plane of the wire netting. 5 wires are not twisted with the mesh-forming
14. A device for use in the method of wires in continuous twist netting;
the mesh-  Claim 13 and comprising a series of taper- 65 forming wires are
twisted round the line  ing fingers carried by the beam  of the wires and
grip them solely by friction.   machine that carries the twisting pinions
WHAT WE CLAIM IS:-                     into and out of engagement with the
aligned 10  1. Reinforcement for concrete for cov-  mesh-forming wires.
ering pipes comprising wire netting with line    15. A wire netting machine
incorporat- 70 wires extending through at least some of  ing a device as in
Claim  14, wherein the the twists of the netting and with at least  one
series of fingers is effective to deflect some of the line wires crimped in
at least  line wires in successive staggered rows of 15 some of the meshes
of the netting across  meshes. which they extend.
16. A pipe with a concrete covering in- 75 2. Reinforcement as Claim  1,
wherein  cluding reinforcement as in any one of the wire netting is of the
reverse twist  Claims 1 to 11. type.
17. A method of manufacturing a com- 20   3. Reinforcement as in Claim 1,
wherein  posite steel and reinforced concrete pipe the wire netting is of
the continuing twist comprising rotating a steel pipe shell, con- 80 type.
tinuously and helically winding around the 4. Reinforcement as in any one
of the  shell wire netting with crimped line wires preceding Claims,
wherein the line wires  as in any one of Claims 1 to 11, and sim- 25 are of
different quality metal to the wires  ultaneously spraying concrete on to
shell twisted together to form the meshes.      so as to embed the wire
netting into the 85 5. Reinforcement as in Claim 4, wherein  concrete. the
crimped line wires are formed of higher    18. Reinforcement for concrete
for cov- tensile wire than the wires twisted together  ering pipes
substantially as hereinbefore 30 to form the meshes.
described with reference to Figure 1 of the 6. Reinforcement as in any one
of the  accompanying drawings.                    90 preceding Claims,
wherein the crimps are    19. Reinforcement for concrete for cov- all
identical.                            ering pipes substantially as
hereinbefore 7. Reinforcement as in any one of  described with reference to
Figure 6 of the 35 Claims I to 5, wherein the crimps become  accompanying
drawings. progressively greater in extent across the    20. Reinforcement
for concrete for cov- 95 width of the wire netting.                ering
pipes substantially as hereinbefore 8. Reinforcement as in any one of the
described with reference to Figure 7 of the preceding Claims, wherein the
wire netting  accompanying drawings. 40 is provided with a straight
selvedge wire.  21. A method of forming reinforcement 9. Reinforcement  as
in  Claim  8, for concrete for covering pipes substantially 100 wherein the
selvedge wire is duplicated.  as hereinbefore described with reference to
10. Reinforcement as in Claim  8 or  Figure 2 of the accompanying drawings.
Claim 9, wherein a straight line wire is pro-    22. A device for use in
forming rein- 45 vided through the full meshes adjacent the  forcement for
concrete for covering pipes selvedge wire.
substantially as hereinbefore described with 105 11. Reinforcement as in
Claim  10, reference to Figures 2 to 5 of the accom- wherein  another line
wire is provided  panying drawings. through the full meshes next-but-one to
the    23. A wire netting machine for use in So selvedge wire and allowed
some slackness  forming reinforcement for concrete for during formation of
the netting so as to  covering pipes substantially as hereinbefore 110
assume slight simulated crimps.           described with reference to
Figure 2 of the 12. A method of forming reinforcement  accompanying
drawings. as in any one of the preceding Claims, 55 wherein the crimps are
formed in the line               HULSE & CO wires by deflecting the line
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