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[57] ABSTRACT 
Reinforcement for pipe coatings comprising helically 
wound reinforcing wire imbedded in the pipe coating 
material and a plurality of relatively short, elongated 
wires or rods extending longitudinally of the pipe and 
transverse to the helical windings. The rods are spaced 
apart circumferentially of the pipe and are initially held 
in place in the coating material by the helical windings. 
The rods may be projected onto the coating material 
simultaneously with the application of the coating and 
with the-application of the helically wound reinforcing 
wire. Alternatively, the rods can be carried onto the 
coating with the helical windings. In another 
embodiment, the rods are attached to a pair of spaced 
apart, elongated wires so that the pre-formed rod and 
wire assembly may be wound on the pipe during the 
coating operation. 

6 Claims, 4 Drawing Figures 
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. METHOD OF REINFORCING PIPE COATINGS 
This invention relates to the coating of pipe and, 

more particularly, to a method and apparatus for rein 
forcing pipe coatings. 
Antibouyancy weight coatings are conventionally ap 

plied to pipe joints which are to be installed in under 
water pipelines. These coatings usually comprise one or 
more layers of heavy concrete. The concrete is sprayed 
or projected at high velocity against the pipe as the lat 
ter is both rotated and translated past the coating sta 
tion. 
A reinforcement is provided for the concrete coating, 

primarily to hold the concrete in place until it has set 
or hardened. A continuous wire wound helically on the 
pipe and imbedded in the concrete coating during the 
coating operation has been used for this reinforcement. 
Such a continuous elongated wire can be applied to the 
pipe simultaneously with the application of the con 
crete coating and has the distinct advantage of econo 
mies of application‘and ?exibility in the choice of wire, 
size suitable for a particular coating. 
Pipe coaters have been forced, however, to discon 

tinue use of the elongated, continuous, simple wire re 
inforcement for coatings of this kind despite their ad 
vantages. Helical windings of wire of this kind do not 
provide adequate reinforcement for the concrete be 
tween the adjacent convolutions of the windings. 
The reinforcement is applied and imbedded in the 

material as the concrete is projected against the pipe to 
build up the desired coating. Thus, the pipe is both ro 
tated and translated longitudinally of the pipe during 
this coating operation. It would be difficult, if not im 
possible, to apply continuous reinforcement wires run 
ning longitudinally of the pipe, during the coating oper 
ation, especially in view of the rotation of the pipe on 
its longitudinal axis. - 

Accordingly, coaters have been forced to discontinue 
the use of the continuous single wire, helical wound re 
inforcements despite their obvious advantages in many 
other respects. Instead, they have resorted to the use of 
elongated strips of woven wire mesh reinforcements 
which are wound on the pipe helically during the coat 
ing operation. This type of prefabricated wire mesh 
(commonly called “key mesh") must be woven in ad 
vance of application, and is therefore much more costly 
than single strand wire. Further, because of the weav 
ing or forming operation, the maximum diameter for 
the wire use in fabricating the mesh is limited. The‘ use 
of relatively small diameter wire for this purpose usu 
ally dictates that the wire be protected by galvanizing 
or other means to insure that sufficient reinforcement 
strength remains in the wire after it has been exposed 
to weathering and other deteriorating agencies. This 
obviously greatly adds to the cost of the mesh rein~ 
forcement which is already expensive as a result of the 
fabricating operation. 
Equipment to fabricate the wire mesh is not univer 

sally available. This often requires the expenditure of 
substantial amounts to ship rolls of prefabricated mesh 
to the coating site when such mesh is not locally avail 
able. This is particularly a problem in overseas coating 
operations since many foreign countries do not have 
facilities for producing the mesh reinforcement. On the 
other hand, rolls of continuous, single strand wire are 
widely available and in substantially any size desired for 
coating reinforcement purposes. The diameter chosen 
for such wire is not limited by the maximum size which 
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2 
can be handled by mesh forming machines, and the size 
can be large enough to provide the desired strength al 
lowing for anticipated deterioration. 

It is, therefore, an object of the present invention to 
provide pipe coating reinforcing structure and a 
method of applying the same wherein generally con 
ventional wire stock can be utilized, thereby avoiding 
the expense of specially manufactured wire mesh. 

It is another aim of the invention to provide structure 
and a method for enhancing the reinforcement pro 
vided to pipe coatings of this type by helically wound, 
single strand reinforcement wire. 

Still a further object of the invention is to provide a 
method and structure whereby the economies and ad 
vantages associated with the use of continuous, single 
strand wire may be achieved in this ?eld without the 
disadvantages which have heretofore been associated 
with pipe coating reinforcement of this kind. 
These and other aims and objects of the invention 

will be further explained or will become apparent from 
the claims, specification and drawing. 

In the drawing: 
FIG. 1 is a top plan view of a joint of pipe undergoing 

application of a coating simultaneously with placement 
of the reinforcing structure of the invention; 
FIG. 2 is a vertical cross-sectional view through the 

joint of pipe taken along line 2-2 of FIG. 1; 
FIG. 3 is a greatly enlarged fragmentary cross 

sectional view taken along line 3--3 of FIG. 2; and 
FIG. 4 is a top plan view, similar to FIG. 1, showing 

a modified form of the reinforcement structure of the 
invention. 

Referring initially to FIG. 1 of the drawing, a joint of 
pipe 10 is advanced past a coating station 12 where a 
heavy aggregate coating material M such as concrete 
is projected on the surface of the pipe by the action of 
a rotating brush l6 and a conveyor 18 (FIG. 2). As is 
well known by those skilled in the art, it is the practice 
to support the pipe 10 at either end by a pair of rollers 
20 which rotate the pipe about its longitudinal axis 
while an appropriate carriage (not shown) advances 
the pipe longitudinally in the direction of the arrow in 
FIG. ll. This assures application of a uniform coating 
throughout the length of the pipe 10. Translation or ad 
vancement of the pipe during the coating operation 
causes the material 14 to build up at an angle relative 
to the surface of the pipe 10. This presents a frusto 
conical surface 22 at the zone of application. The sur 
face 22 merges into a planar surface 24 as the pipe 10 
advances. 
A thrower 26 having a storage hopper 28 and a pro 

jecting head 30 is positioned above the pipe 10 for de 
livering relatively short, rigid, elongated reinforcing el 
ements in the nature of rods or lengths of wire 32 to the 
coating 14 on the surface of the pipe. Each of the rods 
32 may be identical and they can be formed from 
readily available steel or wire stock in any length de 
sired. The length should be suf?cient that at least two 
adjacent convolutions of helically wound reinforcing 
wire traverse each rod as will be subsequently de 
scribed. It'is preferable, however, that the length of the 
rods 32 not exceed the transverse dimension of the sur 
face 22 to assure that the rods will not project beyond 
the surface 24, although in those cases where the pipe 
10 is to be coated in a multiple pass operation longer 
lengths for the rods 32 can be utilized and may even be 
desirable. 
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The rods 32 are projected onto the surface 22 and 
are immediately imbedded into the coating 14 as the 
latter continues to build up. The rods 32 should be pro 
jected onto the coating 14 at a slight angle relative to 
the surface of the pipe 10 so as to be parallel to the sur 
face 22. This prevents voids in the coating material 
around and beneath the rods and assures maximum 
compaction of the material 14. The rods 32 are dis 
posed around the entire circumference of the pipe 10 
as the latter rotates and is advanced longitudinally in a 
circumferentially spaced, continuous helical con?gura 
tion. 
Simultaneously with application of the generally lon 

gitudinally oriented rods 32 to the coating, helical con 
volutions of reinforcement wire are wound around the 
pipe and imbedded in the coating. In the embodiment 
of apparatus to accomplish the invention shown in 
FIGS. 1 and 2 of the drawing, three spools 34 are dis 
posed immediately above the coating station 12 and ad 
jacent the rod thrower 26 for supplying continuous 
lengths of three members such as wires or lines 36. The 
reinforcing lines 36 are wound circumferentially 
around the pipe 10 to traverse the rods 32. It is desir 
able to have at least two of the lines 36 cross each rod 
32 and they may cross at the respective ends of the rods 
with a third line at approximately the center of the 
rods. Thus, the lines 36 cooperate with the rods 32 to 
provide what may be considered to be a plurality of re 
inforcing bands 38 disposed generally in end-to~end re 
lationship along the length of the pipe. The spacing and 
rod lengths may be selected so that the rods of one 
band 38 are intermediate the rods of an adjacent band 
38 and the one band overlaps the adjacent band. 
The rods 32 are projected onto the coating material 

as the lines 36 are wound onto the pipe and the timing 
is such that the material and lines bind the rods into 
place in the coating almost immediately after the rods 
impinge against surface 22. It may also be desirable in 
some cases to provide a more or less conventional 

warping mechanism, illustrated schematically and des 
ignated by the numeral 40, to interweave the rods with 
the lines 36 prior to application so that the rods are 
drawn with the lines onto the pipe. The warping action 
of the mechanism 40 results in every other rod 32 pro 
jected from the head 30 being disposed intermediate 
the center line 36 and the two end lines 36 as best illus 
trated in FIG. 3. The under and over relationship of the 
center line 36 to the rods 32 which is accomplished by 
the warping action serves to unite the composite bands 
38 and facilitates retention of the rods on the surface 
22. In certain instances, however, it may be desirable 
to simply wind each of the lines 36 over the rods 32 
without the bene?t of the warping action and resulting 
interwoven effect. 

It will be appreciated that the reinforcing structure 
presented by the bands 38 imbedded in the coating 14 
can be formed from rods 38 and tie lines 36 of consid 
crably larger diameter than the diameter of wire here 
tofore used in forming wire mesh. Thus it is not neces 
sary to galvanize either the lines 36 or the rods 32 to 
protect them from rust since normal amounts of rust or 
similar deterioration can be tolerated without danger of 
substantially weakening the reinforcing structure. Both 
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from conventional readily available stock and it is con 
templated that in certain applications it will be desir 
able to form the rods 32 into the desired lengths imme 

4 
diately prior to depositing them onto the coating 14. 
This could be accomplished by apparatus similar to 
conventional nailing machines where nails are formed 
from wire stock as they are used by the machine. 

Manifestly, the invention also contemplates a method 
of reinforcing a pipe coating with a plurality of rein 
forcing rods extending longitudinally of the pipe and a 
plurality of reinforcing lines extending circumferen 
tially around the pipe. The method includes the steps 
of rotating the pipe and moving it longitudinally during 
the coating operation while the rods 32 are placed in 
circumferentially spaced relationship by projecting the 
rods onto the coating 14 and oriented generally longi 
tudinally of the pipe 10. Simultaneously, the lines 36 
are wound circumferentially around the pipe to tra 
verse the rods 32 and present a plurality of intercon 
nected continuous reinforcing bands 38. 
Of primary importance in performing the method of 

this invention is the provision of the longitudinally ori 
ented wires or rods into position for enhancing the rein 
forcement afforded by the helically wound wires. Fur 
ther, one or a plurality of helically wound wires may be 
used. ' 

An alternative form of carrying out the invention is 
illustrated in FIG. 4 wherein a pipe joint 10 is again 
moved longitudinally of a coating station 12 for appli 
cation of a coating material 14, in the same manner as 
previously described for the embodiment of FIGS. 1—3. 
In the embodiment of FIG. 4, however, the rod thrower 
26 is eliminated and a spool 42 is disposed above the 
coating station 12, with both the rods 32 and the wire 
tie lines 36 wound therearound. The rods 32 are se 
cured to the tie lines 36 by appropriate spot welds or 
the like at the ends of each of the rods 32. Only two of 
the lines 36 are utilized in the example shown, it being 
recognized that additional line might be used if deemed 
desirable. One of these lines is secured to the rods 32 
with a degree of slack to accommodate winding of the 
reinforcement assembly on surface 22 and the resulting 
increased circumferential spacing between the outer 
most ends of the rods because of the frusto-conical 
configuration of surface 22. The slack in wire 36 dis 
posed to ultimately expand to provide the convolution 
of'greatest diameter can be accommodated by simply 
bending the wires between successive rods so that the 
composite assembly may be wound on a rod or spool 
for convenient handling prior to use. Tension on the 
bent wire straightens the bends to expand that side of 
the assembly as the reinforcement is drawn relatively 
taut onto the frusto-conical surface 22 by rotation of 
the pipe. 
The the rods 32 and tie lines 36 are placed on the 

coating 14 in the alternative embodiment by simply un 
winding the spool 42 in a helical con?guration to pres 
ent a plurality of end-to-end, circumferential reinforc 
ing bands 38 along the length of the pipe 10. Again, the 
rods 32 are placed on the coating 14 at an angle corre 
sponding to the angle of application of the coating so 
that the rods lie essentially ?at on surface 22. 
What is claimed is: 
l. A method of reinforcing a coating on the outer sur 

face of a pipe, comprising: 
projecting a coating material onto the outer surface 
of the pipe; , 

placing a plurality of elongated elements into disposi 
tion to support the coating material while said ma 
terial is on the pipe, said placing step occurring si 
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multaneously with said projecting step, with the el 
ements oriented generally longitudinally of the 
pipe and spaced apart circumferentially of the 
pipe; and p I‘ 

winding one or more elongated reinforcement mem 
bers helically around the elements and the coating 
material in a series of spaced apart convolutions 
extending longitudinally of the pipe, with at least 
one convolution engaging each element to hold the 
latter into said supporting disposition with respect 

, to the coating material. 

2. The method as set forth in claim 1, wherein is in 
cluded the step of winding at least two convolutions of 
said member about each element. 

3. The method as set forth in claim 2, wherein is in 
cluded the step of rotating and translating the pipe si 
multaneously with application of said coating material 
and said reinforcement. 

4. The method as set forth in claim 3, wherein said 
reinforcing member and elements are imbedded in said 
coating material during application of the elements, 
members and coating material to the pipe. 

5. The method as set forth in claim 1, wherein said 
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placing step comprises projecting said elements indi 
vidually longitudinally of the pipe and onto at least a 
portion of said coating material. 

6. A method of reinforcing a coating on the outer sur 
face of a pipe, utilizing a reinforcing material compris 
ing a plurality of elongated elements and a plurality of 
reinforcing members coupled with said elements and 
extending transversely thereof, said method comprising 
the steps of: 

projecting a coating material onto the outer surface 
of the pipe; 

simultaneously winding said reinforcing material 
around the pipe in a helical configuration with said 
elongated elements oriented generally longitudi 
nally of the pipe and spaced apart circumferentially 
of the pipe; and 

tensioning said reinforcing members to draw the lat 
ter taut around the outer surface of the pipe as said 
reinforcing material is wound around the pipe 
whereby said reinforcing material at least partially 
supports said coating material on the surface of the 
pipe. 

It * * * * 


