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1. A pipeline treating apparatus adapted for treating a 
pipeline, the pipeline having a circumference comprising:

a main frame;
a first wing pivotally mounted to the main frame 

extending about substantially one-half the circumference 
of the pipeline;

a second wing pivotally mounted on the main frame 
extending about substantially the other half of the 
circumference of the pipeline;

said first and second wings defining an enclosed 
annular chamber therebetween around a portion of the 
pipeline;

at least one bracket mounted on each of said wings, a 
nozzle mounted on each of said at least one bracket facing 
the exterior surface of the pipeline; and

a drive machine means for oscillating said at least 
one bracket a predetermined arcuate distance about the 
circumference of the pipeline to treat the outer surface 
of the pipeline.
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COMPLETE SPECIFICATION 

STANDARD PATENT

• » ·

Invention Title;
• · * ·• · *e »• · » ·« » *»· ·

"High pressure water jet cleaner and coating"
t · · ·• f « »
• * · ·

• ♦ · Λ 
» · ·« ·

The following statement is a full description of this invention including the
best method of performing it known to us;-
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BACKGROUND OF THE INVENTION
A pipeline typically has an outer coating to protect

the pipeline from corrosion and other detrimental effects, 
particularly when the pipeline is buried underground.

5 This coating degrades with time, and, if the pipeline
itself is to be prevented from sustaining further 
permanent damage, the pipeline must be dug up, the old 
coating removed, the surface of the pipe conditioned and a 
new coat of protective material applied to the pipeline.

10 When initially building a pipeline, the individual-
pipe sections are typically coated prior to shipment to

” the final location, where they are welded together to form
• · ·

: the pipeline. By coating the pipe sections prior to
• · ·

shipment, it is possible that the coating will be damaged 
in shipment. Also, the welding of the pipe sections• · · ·

’····* together destroys the coating at the welded ends. Coating
····’* damage due to shipment and welding must be repaired on a

spot basis as the pipeline is constructed. Because of the• · · ·
’ · excellent corrosion protection, impact and adhesive
·· 2Ό properties, it would be advantageous to coat the entire

. pipeline with a plural component polyurethane material at
• · ·
’**' the construction site. However, no technique has been

• ·
developed to date to do so economically and at the

.... production rates required.• · · ·
I*.25 In a typical pipeline rehabilitation operation, the• ·
”** pipeline will be uncovered, and a lifting mechanism, such

as a crane, will be used to lift the exposed portion of 
the pipeline out of the ditch and rest the exposed 
pipeline on skids to provide access to the entire outer

30 surface of the pipeline in the portion between the skids.
The pipe must then be cleaned, the outer surface of the 
pipeline prepared to receive a new protective coat, and 
the pipeline then recoated.
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Initially, manual labor was required to remove the 
old coating with hand tools such as scrapers. This 
technique is obviously time consuming and quite expensive. 
Various attempts have been made to provide more automation 
to the cleaning procedure, including U.S. Patent No. 
4,552,594 issued November 12, 1985 to Van Voskuilen and 
U.S. Patent No. 4,677,998 issued July 7, 1987 to the same 
inventor. These patents disclose the use of high pressure 
water jets which are moved in a zigzag path along the pipe 
surface to be cleaned to slough off the coating. While 
devices of this type have been an improvement over manual 
cleaning, there still exists a need in the industry for 
enhanced performance in the cleaning and recoating 
operation.

• β · ·» ·• · · ·

• · · ·
• · · ·

• · · ·
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SUMMARY OF THE INVENTION
In accordance with one aspect of the present 

invention, a pipeline treating apparatus adapted for 
treating a pipeline, the pipeline having a circumference 
comprising:

a main frame;
a first wing pivotally mounted to the main frame 

extending about substantially one-half the circumference 
of the pipeline;

a second wing pivotally mounted on the main frame 
extending about substantially the other half of the 
circumference of the pipeline;

said first and second wings defining an enclosed 
annular chamber therebetween around a portion of the 
pipeline;

at least one bracket mounted on each of said wings, a 
nozzle mounted on each of said at least one bracket facing 
the exterior surface of the pipeline; and

a drive machine means for oscillating said at least 
one bracket a predetermined arcuate distance about the 
circumference of the pipeline to treat the outer surface 
of the pipeline.

Preferably, the nozzle can be used to spray a high 
pressure water jet to clean the pipeline, a combination of 
water and entrained abrasive for enhanced cleaning and 
obtaining an angular surface profile, or for applying a 
pipe coating.

In accordance with another aspect of the present 
invention, a pipeline treating apparatus adapted for 
treating the circumference of a portion of a pipeline, 
comprising;

a main frame having a drive assembly for moving the 
main frame along the pipeline;

a first wing pivotally mounted on said main frame for 
pivotal motion between a first position covering a portion
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of the outer surface of the pipeline and a second position 
spaced from the outer surface of the pipeline;

a second wing pivotally mounted to the main frame for 
pivotal motion between a first position covering a portion 
of the outer surface of the pipeline and a second position 
spaced from the outer surface of the pipeline, said first 
and second wings defining an annular blast chamber 
therebetween about a length of the outer surface of the 
pipeline when the wings are in the respective first 
positions;

each of said wings having a front ring and a back 
ring and at least one bracket mounted between said rings 
for arcuate motion in a plane perpendicular the center 
line of the pipeline, at least one nozzle mounted on each 
of said at least one bracket;

a drive mechanism mounted on each of said wings for 
oscillating, respectively, said at least one bracket of 
each of said wings and said at least one nozzle on each 
bracket a predetermined arcuate distance about the 
circumference of the pipeline.
the aperture being oriented to direct the nozzle discharge 
at a desired angle relative to the outer surface of the 
pipeline, the nozzle being adjustable along the center 
line by positioning the nozzle as desired and clamping the 
nozzle in place therein.

Preferably, the main frame and nozzle carriage 
assembly are moved along the pipeline at a velocity that 
is one-half the width of each reciprocation path of the 
spray nozzle to cover the surface of the pipeline twice as 
the apparatus moves along the pipeline.

In accordance with a further aspect of the present 
invention, a pipeline treating apparatus adapted for 
treating a pipeline, comprising:

a main frame having a drive assembly for moving the 
main frame along the pipeline;
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a first wing pivotally mounted on said main frame for 
pivotal motion between a first position covering a portion 
of the outer surface of the pipeline and second position 
spaced from the outer surface of the pipeline;

a second wing pivotally mounted to the main frame for 
pivotal motion between a first position covering a portion 
of the outer surface of the pipeline and a second position 
spaced from the outer surface of the pipeline, the first 
and second wings defining an annular blast chamber about a 
length of the outer surface of the pipeline when the wings 
are in the respective first positions;

each wing having a front ring and a rear ring and at 
least one bracket, each of said brackets having a front 
end and a rear end, for each wing there being a drive 
carriage being mounted at the front end of the at least 
one bracket and attached to the front ring for arcuate 
motion and an idler carriage mounted at the rear end of 
the at least one bracket attached to the rear ring for 
arcuate motion and at least one nozzle mounted on each of 
said at least one bracket; and

a drive mechanism mounted on each of said wings for 
engaging the respective drive carriage to oscillate the 
respective at least one bracket and respective at least 
one nozzle on each wing a predetermined arcuate distance 
about the circumference of the pipeline.
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BRIEF DESCRIPTION OF THE DRAWINGS
For a more complete understanding of the present 

invention and for further advantages thereof, reference is 
now made to the following Detailed Description taken in 
conjunction with the accompanying drawings, in which:

FIGURE 1 is a side view of an automated pipeline 
treating apparatus forming a first embodiment of the 
present invention;

FIGURE 2 is a side view of the automated jet cleaning 
unit used in the apparatus of FIGURE 1; .

FIGURE 3 is a front view of the automated jet 
cleaning unit of FIGURE 2;

FIGURE 4 is a top view of the automated jet cleaning 
unit of FIGURE 2;

FIGURE 5 is an end view of the nozzle carriage 
assembly and abrasive cleaning nozzles utilized in the 
apparatus;

FIGURE 6 is an end view of the nozzle carriage 
assembly and abrasive cleaning nozzles with the arcuate 
rings on which the nozzles are mounted pivoted to the 
removal position;

FIGURE 7 is an end view of the centering assembly 
used in the apparatus centered about a pipeline;

FIGURE 8 is an end view of the centering apparatus in 
the removal position;

FIGURE 9 is a schematic view of the chain drive for 
the abrasive cleaning nozzles in the operating 
orientation;

FIGURE 10 is an illustrative view of the chain drive 
in the removal position;

FIGURE 11 is an end view of the nozzle carriage 
assembly and abrasive cleaning nozzles illustrating the 
chain drive;

30
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FIGURE 12 is a side view of the nozzle carriage 
assembly and abrasive cleaning nozzles;

FIGURE 13 is an illustrative view of the arcuate 
rings and abrasive cleaning nozzles in the operating 
position;

FIGURE 14 is an illustrative view of the arcuate 
rings pivoted to the removal position.

FIGURE 15 is an illustrative view of the nozzle used 
in the apparatus;

FIGURE 16 is an illustrative view of the travel path 
of the spray from the nozzle;

FIGURE 17 is an end view of an automated pipeline 
treating apparatus forming a second embodiment of the 
present invention;

FIGURE 18 is a side view of the apparatus of FIGURE
17;

FIGURE 19 is a simplified end view of the apparatus 
of FIGURE 17;

FIGURE 20 is a simplified side view of the apparatus 
of FIGURE 17;

FIGURE 21 is an end view of the chain drive of the
apparatus of FIGURE 17;

FIGURE 22 is a side view of the chain drive of FIGURE
21;

FIGURE 23 is ari end view of a nozzle carriage and
nozzle of the apparatus of FIGURE 17;

FIGURE 24 is a side view of the nozzle carriage and
nozzle of FIGURE 23;

FIGURE 25 is an end view of the drive ring assembly 
of the apparatus of FIGURE 17;

FIGURE 26 is an end view of a shield assembly in the 
apparatus of FIGURE 17;

FIGURE 27 is a side view of the shield assembly;

30



FIGURE 28 is a perspective view of a nozzle assembly 
forming a third embodiment of the present invention;

FIGURE
FIGURE

29
30

is
is

a side
an end

view
view

of the nozzle assembly;
of the nozzle assembly;

5 FIGURE 31 is a top view of the nozzle ιassembly;
FIGURE 32 is a side view of the nut to adjust the

in the y direction;

10

• ·

FIGURE 33 is a top view of the nut of FIGURE 32;
FIGURE 34 is a side view of the gun mount pin;
FIGURE 35 is a cross-sectional view taken through .

lines 35-35 in the direction of arrows in FIGURE 34;
FIGURE 36 is a cross-sectional view of the reversible

• · ·• · ·• · · · nozzle;
• · ·• · ·• · · · FIGURE 37 is a side view of the nozzle adapter;

FIGURE 38 is an end view of the nozzle adapter;
• · · ·• ·• · · β FIGURE 39 is a perspective view of a pipeline

•····• · · · treating apparatus forming a third embodiment of the 
present invention;

• · · ·• · ·• · FIGURE 40 is a back view of the apparatus of FIGURE
• · · «
• · z»U 39;

FIGURE 41 is a side view of the apparatus of FIGURE
• · ·• · ·• · · · 39;• · · ·• ·• · · · FIGURE 42 is a front view of the apparatus of FIGURE

39;• · · ·
’·· 25 • ■ · · FIGURE 43 is a top view of the apparatus of FIGURE
• ·• · · ♦ 39;

FIGURE 44 is a cross-sectional view of the apparatus;
FIGURE 45 is an illustrative view of the drive train

of the apparatus;
30 FIGURE 46 is an illustrative view of the chain drive

of the apparatus;
FIGURE 47 is a side view of a carriage used in the

apparatus;
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FIGURE 48 is a front view of the carriage of FIGURE
47;

10

• · ·• · ·• · · ·
a · ·• · ·• · · ·

• · · ·« ·• · · ·

FIGURE 49 is a side view of a carriage used in the 
apparatus;

FIGURE 50 is a front view of the carriage of FIGURE
49;

FIGURE 51 is a top view of a bracket used in the 
apparatus;

FIGURE 52 is a side view of a bracket of FIGURE 51; 
FIGURE 53 is a top view of a clamp used in the ·

apparatus;
FIGURE 54 is a side view o.f the clamp of FIGURE 53; 
FIGURE 55 is a cross-sectional view of the apparatus 
FIGURES 56A, B and C illustrate various nozzle

configurations on the apparatus.

• ·
• · ■ ·• · ·• · a

• · · a» «• · · ·

■ · · ·
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DETAILED DESCRIPTION
With reference now to the accompanying drawings, 

wherein like reference numerals designate like or similar 
parts throughout the several views, an automated pipeline 
treating apparatus 10 forming a first embodiment of the 
invention is illustrated in FIGURES 1-16. The apparatus 
10 is used to clean and/or coat a pipeline 12, which can 
be either a new pipeline or a previously coated pipeline 
in need of rehabilitation. Typically, the pipeline to be 
rehabilitated will be a pipeline which has just been . 
uncovered and raised out of the ditch with the original 
coating on the pipeline having degraded to a condition 
that is no longer serviceable.

In various modes of the apparatus 1,0, the apparatus 
can be used to clean any old coating off the pipeline and 
condition the outer surface of the pipeline itself for a 
new coating. In another mode, the apparatus 10 can be 
used to spray on the new coating once the pipeline surface 
has been prepared.

In the cleaning and surface preparation mode, the 
apparatus 10 includes three major sections, a sled unit 
14, a travel unit 16 and an automated jet cleaning unit 
18. The sled unit 14 is commonly mounted on tracks which 
is pulled parallel to the pipeline being treated and the 
weight of the sled unit thus has no effect whatsoever on 
the pipeline. In contrast, the travel unit 16 and 
automated jet cleaning unit 18 are supported on the 
pipeline itself for movement along the axis 20 of the pipe 
in the direction of arrow 22. The weight of the travel 
unit and automated jet cleaning unit will be such as to be 
readily carried by the pipeline without damage. The 
weight of these units does not have to be supported by a 
side boom or other lifting device during operation.

30
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With reference to FIGURES 2-8, various details of the 
automated jet cleaning unit 18 can be further described. 
The unit 18 includes a centering assembly 24. As best 
shown in FIGURES 7 and 8, the centering assembly 24 can be

5 seen to include pivotal arms 26 and 28 which pivot on
frame member 3 0 through the action of hydraulic cylinders 
32 between an operating position, shown in FIGURE 7, and 
an installation or removal position, shown in FIGURE 8. 
Each of the arms, and the frame member mount an aligned

.. 10 pair of guide wheels 34 to support the centering assembly
..·*· 24 on the pipeline. In the operating position, as seen in

FIGURE 7, the three pairs of guide wheels are distributed 
;···· at 120° from each other around the pipeline so that the
*’’’· centering assembly 24 is centered on the pipeline.
...··· is preferably, air pressure is maintained in cylinders 32

when the centering assembly is in the operating position
: · to hold wheels 34 firmly against the pipeline to keep the• · · ··..· : centering assembly centered on the axis 2 0 of the pipe

despite weld joints and surface irregularities.• «·*.:..*20 Attached to the centering assembly 24 is a nozzle• · · ·
".···* carriage assembly 36. The nozzle carriage assembly 36

includes two arcuate rings 38 and 40. Ring 38 is rigidly• β · ·
"·* · secured to arm 26. Ring 40 is similarly rigidly secured• · · ·
*····* to arm 28. Thus, as seen in FIGURE 6, as the cylinders 32

25 operate to pivot arms 26 and 28 into the installation or
removal position, the arcuate rings 38 and 40 are 
similarly deployed.

As best seen in FIGURE 4, the rings 38 and 40 are 
spaced apart a distance L from each other along the

30 pipeline axis 20. The rings preferably have an arc
greater than 180°. The radius of the rings 38 and 40 is 
selected so that the rings are concentric with the 
pipeline axis 20 when the arms 26 and 28 are in the 
operating position. Thus, in the operating position, the
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rings 38 and 40 are at a constant distance from the outer 
surface of the pipeline about the entire circumference of 
the pipeline.

Mounted on the arcuate rings 38 and 40 are a series
5 of abrasive cleaning nozzle carriages 42, with each 

carriage supporting an abrasive cleaning nozzle 44. There 
are illustrated six carriages and nozzles on each of the 
rings 38 and 40. However, this number can be varied as
will be described in detail hereinafter.

.. 10 Each of the carriages 42 .is supported on a ring by a
• ftft• · ·• · ·
• · ·• · ·• · · *

series of wheels 46 guided on the inner and outer edges of 
the ring to permit the carriage and attached nozzle to

•• ft · · a ·• · move in an arcuate manner along the ring. Each of the
• · ft ·ft «• · ft ·
···. 15ft ft ft ft

ft ft ft ft ft ft *ft ft

carriages on a particular ring are interconnected by links 
48 pivoted between adjacent carriages. Thus, motion of a 
carriage will be mirrored by the motion of the rest of the 
carriages on that particular ring.

• ft ft ·ft ftft• ft ft With reference to FIGURE 15, the details of the
abrasive cleaning nozzles 44 can be described. The

ft ftft
•.:..’2o nozzles have passages 50 to carry high pressure water,
ft · * * ·ft ft ft ft for example in a pressure range of 10,000 - 15,000 psi.

An abrasive channel 52 carries abrasives (typically sand)
• ft ft · ft ft *

ft ft ft ft ft ftft ft ft ft
which are entrained in the water flow to enhance the
cleaning activity of the nozzle. As can be seen, the

25 high pressure water is sprayed from the nozzle through 
ports 54 at an angle relative to the center axis 56 of the 
nozzle and toward the axis 56. This creates a relative
vacuum at passage 52 to entrain the abrasives in the water 
jet flow to enhance the cleaning action and provide an

30 additional force to move the abrasive.
As can be seen in FIGURE 2, the abrasive nozzles 44 

are preferably mounted on their carriages so that the jet 
impinges on the outer surface of the pipeline at an 
oblique angle to the surface. The nozzles are preferably
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adjustably mounted to allow the operator to select the 
best angle. It has been found that this enhances the 
efficiency of cleaning. The use of high pressure water 
jets, particularly with entrained abrasives, is an

5 improvement over shot blast cleaning, where shot impinges
against the outer surface of the pipeline. Shot blast 
cleaning leaves a relatively smooth outer surface to the 
pipeline, which is not a suitable surface profile for

·· bonding with adhesive to apply a new coat on the pipeline.
j.:*':10 The high pressure water jet, particularly with entrained

abrasives, generates a highly irregular angular surface 
·;···’: which is very conducive for bonding with adhesive.

With reference to FIGURES 9-12, the mechanism for 
oscillating the nozzles 44 will be described. Mounted

15 atop the centering assembly 24 is a control module 58.
: * : Within the control module is a motor 60 with a drive shaft• · · *
·..* ί 62 which extends out of the module and through the

assembly 36 and extends parallel to the axis 20 of the• 0 ■
pipeline when the units are in the operating position.• · · ·

’•«••“20 The motor rotates shaft 62 in the direction of the arrow
with an adjustable predetermined angular velocity. A• · · ·

’ first drive gear 64 is mounted on the shaft adjacent the• · · ·
*····* ring 38. A second drive gear 66 is mounted on the shaft

adjacent the arcuate ring 40. As seen in FIGURES 10 and
25 11, the first drive gear drives a first driven gear 68

through a chain 70. The second drive gear drives a second 
driven gear 72 through a chain 74. Drive gears 68 and 72 
are supported from frame member 30 so that the distance 
between the gears does not vary whether the arms are in

30 the operating or installation and removal position.
Arcuate ring 38 supports a continuous chain 76 which

is supported about the periphery of the ring for 30' of 
the entire length of the ring. Arcuate ring 40 mounts a 
continuous chain 78 in the same manner.
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First driven gear 68 drives a gear 80 which engages 
the chain 76 when the device is in the operating position 
as shown in FIGURE 9. Second driven gear 72 similarly 
drives a gear 82 which is engaged with chain 78 in the

5 operating position. When cylinders 32 are actuated to
pivot arms 26 and 28 into the installation/removal 
position, the chains 76 and 78 simply move out of 
engagement with the gears 80 and 82, as best seen in 
FIGURE 10, to disconnect the drive train. Similarly, when

·· 10 the arms are pivoted to the operating position, the chains
: 7 6 and 78 re-engage the gears 80 and 82, respectively, to

complete the drive train.«•ϊ··*: In operation, the travel unit 16 will drive the• · ■ · cleaning unit 18 along the pipeline, while the motor 60 
..::*'15 oscillates the nozzles 44.

Chains 76 and 78 each have a special link in them• · · ·
: ’ vzhich receives a floating pin extending from the nozzle• · · ·
’··* · carriage 42' closest to the drive motor. The continuous

rotation of chains 76 and 78 translate into oscillation of• · ·
’••••’20 nozzle carriage 42' about an arcuate distance on rings 38• · · ·
’····’ and 40 determined by the length of the chains 76 and 78.

The pin floats a limited direction on a radial line• · · ·
perpendicular to axis 22 when the arms and rings are in• · the operation position to follow the special link in its

25 travel, If only a single nozzle carriage and nozzle were
used on each ring, chains 76 and 78 need only be 
lengthened to extend about a 180° arc of the periphery of 
the rings, as shown in FIGURES 9 and 10.

As best seen in FIGURE 16, the width W that each
30 nozzle travels should be twice the distance D that the

nozzles moves along the pipeline. Further, the arc of 
reciprocation for the nozzles should be about 360' divided 
by the number of nozzles to ensure complete coverage of 
the outer surface of the pipeline. For example, if twelve
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nozzles are used, six on each of the rings, the arc of 
reciprocation should be 30'. By following this standard, 
every area on the pipeline will be covered twice by 
nozzles as the apparatus moves along the pipeline to 
ensure cleaning of the pipeline. With such operation, a 
surface finish of ISO SA 2-1/2 should be possible with a 
highly angular surface profile of up to 0.003 inches in 
mean differential to provide a superior base for a new 
coating.

The centering assembly 24 positions the nozzle · 
carriage assembly 36 on the pipeline and ensures that the 
nozzles 44 maintain the proper standoff from the pipeline. 
The control module 58 directs the flow of water and 
abrasive to the individual nozzles and controls the 
oscillation of the nozzles. A two part cover 84 is 
mounted on the arms 26 and 28 to overly the nozzles to 
protect the operator and other personnel from ricocheting 
water and abrasive spray.

The high speed water jets in the nozzles accelerate 
the individual abrasive particles, typically sand, to 
greatly increase the momentum of the particle and allow it 
to more efficiently remove contaminants on the pipeline 
surface and obtain the needed surface profile. The high 
speed water jet attacks the interface that bonds the 
coating or contaminant to the pipe itself and removes all 
loosely bonded material. In addition, the water will 
dissolve and remove any corrosion causing salts on the 
pipeline. The erosive action of the abrasive is used to 
remove the tightly bonded material such as rust and primer 
and provide the desired surface profile for receiving a 
naw coating. The sled unit 14 is designed to be towed as 
a separate vehicle behind the travel unit 16 and cleaning 
unit 18 as they move along the pipeline. The sled unit 
mounts the control panel for the various functions of the

30
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apparatus, and includes a computer to maintain the desired 
relation between speed of the units along the pipeline and 
the speed of oscillation of the nozzles. The sled unit 
also contains high pressure pump units used to provide the

5 high pressure water at nozzles 44. One, two or three
pumps can be run in tandem depending on the size of the 
pipeline to be cleaned and the degree of cleaning desired. 
Using less than the total number of pumps minimizes water 
consumption, fuel costs and maintenance when the full

*’ 10 capacity is not required. Also, in the event one of theI » ·
;·· .· pump units goes off line, another unit can be brought on

line quickly to replace it. A quintuplex positive 
displacement pump with stainless steel fluid and pressure• ··’*· lubricated power ends is a satisfactory pump. Such a pump• · · * 15 can be rated at 10,000 psi at 34.3 gallons per minute, for

,, .. example. The sled unit also contains a compressor to• · ·
operate the cylinders 32, a generator for electrical power• · ·

" ’ for the motor 60 and to power the air compressor and other
. .. controls. Also, the sled unit mounts containers of the• · ·

’./*.20 abrasive to feed the cleaning unit 18.« ·
’*” The chain drive and single direction rotating motor
...., that oscillate the nozzles provide a smooth ramp up and• · ».····. ramp down of the nozzle operation at the ends of the• · · ·

nozzle path, not possible if a reversing motor is used to 
25 oscillate the nozzles. The nozzles slow up smoothly as

they reach the end of their oscillation arc and accelerate 
smoothly as they reverse their motion. This provides a 
smooth operation. As noted, for twelve nozzles, the arc 
of reciprocation should be 30°. For ten nozzles, the arc

30 should be about 36°. For eight nozzles, the arc should be
about 45°.

The apparatus 10 can be used to apply a new coating
to the pipeline as well. Instead of nozzles 44 to apply
abrasives and high pressure water jets, the nozzles 44 can
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be used to spray a polyurethane coating on to the
pipeline. A polyurethane coating of the type that can be 
used for such coating is sold under the trademark and 
identification PROTOGOL UT 32 10 and is manufactured by 
T.I.B.-Chemie, a company located in Mannheim, West 
Germany. This polyurethane material is a two part 
material, one part being a resin and the other an 
isocyanate. When the two parts are mixed in a 4 to 1 
ratio of resin to isocyanate, the material sets up in a 
hard state within thirty seconds of mixing. The apparatus 
10 thus is an ideal device to apply such a spray in a 
continuous manner along the pipeline, providing, with the 
nozzle overlap, complete coating of the pipeline to the 
desired coating thickness as the apparatus moves along the 
pipeline. After the polyurethane has been applied, 
solvent will be driven through the nozzles and supply 
passages to prevent the polyurethane from hardening and 
ruining the apparatus. It is also possible to use only 
one oscillating nozzle per ring to apply the coating by 
oscillating each nozzle 180° or so and moving the unit 
along the pipeline to insure complete coverage. It is 
also possible to mount a plurality of nozzles in a fixed 
position on rings 38 and 40 for either cleaning or coating 
if oscillation is not desired.

Reference is now made to FIGURES 17-27 which 
illustrate a second embodiment of the present invention 
identified as automated pipeline treating apparatus 100. 
Many of the components of apparatus 100 are identical and 
work in the same manner as components of apparatus 10. 
Those components are designated by the same reference 
numerals in FIGURES 17-27.

Apparatus 100 is illustrated using only two nozzle
carriage assemblies 36 and nozzles 44 in the apparatus.
In contrast to apparatus 10, the nozzle carriage

30
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assemblies lie in the same plane perpendicular to the axis 
20 of the pipeline, instead of being staggered along the 
length of the pipeline as in apparatus 10. This is made 
possible by providing a carriage mounting ring 102 on arm 
26 and a carriage mounting ring 104 on arm 28, with each 
ring extending an arc of somewhat less than 180° so that 
there is no interference between the rings as the 
apparatus is placed in the operating position. A chain 
drive ring 106 is mounted to arm 26 adjacent to carriage 
mounting ring 102. A similar chain drive ring 108 is - 
mounted on arm 28 adjacent to ring 104. Rings 106 and 108 
are also somewhat less than 180° in arc to avoid 
interference when the apparatus is in the operating 
position.

As best illustrated in FIGURES 23 and 24, the nozzle 
carriage assembly 110 is provided with four guide wheels 
112, two of which run on the inner rim of a carriage 
mounting ring, and the other two running on the outer rim 
of the carriage mounting ring, to support the nozzle 
carriage assembly for arcuate motion along the ring. The 
nozzle 114 itself can be adapted for high pressure water 
jet cleaning using abrasives, as nozzle 44, or as a nozzle 
to distribute a pipeline coating such as the two part 
polyurethane mentioned previously. FIGURE 24 illustrates 
the mounting of pin 116 on the carriage assembly 110 which 
is permitted to move a limited distance vertically as 
shown in FIGURE 24 as it follows the special link in the 
drive chain in oscillation.

With reference to FIGURE 25, the details of the chain 
drive ring 108 can be better described. As only a single 
nozzle is mounted on the associated carriage mounting 
ring, it will be desirable to have the nozzle carriage 
assembly and nozzle oscillate 180°. Thus, the continuous 
chain 118 mounted on the chain drive ring 108 extends

30
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about the entire periphery of the drive ring and is 
supported by tensioning wheels 120 and 122. Guides 124 
are also provided to guide the chain about the ring.

With reference to FIGURES 21 and 22, the nozzle 
oscillating driving elements of apparatus 100 are 
illustrated. The motor 60 drives a single drive gear 126 
from its drive shaft 62. A continuous chain 128 connects 
drive gear 126 with driven gears 68 and 72. Tensioning 
gears 130 allow for tensioning of the chain. It can be 
seen in apparatus 100 that the positioning of the rings 
102 and 104 in a parallel plane permits a single drive 
gear 126 to operate the nozzles being oscillated.

With references to FIGURES 17-20, arm 26 can be seen 
to have parallel bars 132 and 134 extending from the arm 
parallel to the axis 20 of the pipeline which supports the 
nozzle carriage assembly 36. Arm 28 has a similar pair of 
bars 136 and 138 which extend parallel the axis 20. The 
chain drive rings 106 and 108 are supported on the bars 
through brackets 140 which have cylindrical apertures 142 
so that the rings can be slid over the bars and supported 
thereby. The carriage mounting rings 102 and 104 have 
similar brackets 144 as best seen in FIGURE 20.

To isolate the nozzle action from the remainder of 
the pipeline and apparatus other than that being treated, 
semi-circular annular plates 146 and 148 are mounted on 
arms 26 and 28, respectively, which lie in a plane 
perpendicular axis 20 and are closely fit around the outer 
circumference of the pipeline to isolate the components of 
the centering assembly from the portion 150 of the pipe 
being treated. Each semi-circular annular plate includes 
a semi-cylindrical shield 152 which extends from the plate 
concentric with the pipeline radially inward, of the 
carriage mounting rings,, chain drive rings and nozzles.
An aperture 154 must be formed in the shield 152 at the

30
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position of each of the nozzles used so that the nozzles 
spray passes through the associated aperture to impact on 
the outer surface of the pipeline. Where, as shown in 
apparatus 100, the nozzles will move approximately 180°, 
the aperture 154- must extend roughly a similar arcuate 
distance.

With reference to FIGURES 26 and 27, a two part 
shield assembly 156 including shield 158 and shield 160 
are mounted on the bars 132-138.

Shield 160 illustrated in FIGURES 26 and 27 can be· 
seen to include wheels 162 for guiding the shield along 
bars 136 and 138. The shield 160 includes a semi­
cylindrical concentric plate 164, and annular plates 166 
and 168 which extend in a radial direction from the axis 
20 of the pipeline. A pneumatic double acting cylinder 
170 is mounted on each of the arms 26 and 28 to move the 
shields 158 and 160 along the bars between a first 
position 172 and a second position 174 as seen in FIGURE 
18. In the first position 172, the plate 164 fits 
concentrically within the shields 152 and radially inward 
from the nozzles. Thus, the shields 158 and 160 prevent 
either the high pressure water jet or coating discharged 
from the nozzles from contacting the pipeline surface. In 
the first position, the annular plates 166 and 168 prevent 
the discharge of the nozzles from spraying either 
direction along the axis of the pipeline.

In the second position 174, the shields 158 and 160 
are moved to permit the nozzle spray to impact on the 
portion 150 of the pipeline being treated. However, the 
annular plate 166 will prevent the spray from escaping 
from the apparatus in the direction of arrow 22.

The use of shield assembly 156 can have a number of
benefits when coating a pipeline, for example. It may be
desirable to leave a short length of the pipeline
uncoated, for example, at a weld, and this can be achieved35



20

without stopping the motion or operation of the apparatus 
along the pipeline by simply drawing the shield assembly 
into the first position for a sufficient period of time to 
prevent the coating over the desired gap. Once the gap is

5 passed, the shield assembly 156 can be returned to the 
second position and coating of the pipeline can continue 
without interruption.

To insure consistent cleaning, surface preparation 
and even coverage of the coating material being applied,

'* 10 it is desirable if the spray nozzle position can be .
• · * * ·• · · ft• ft ·ft ft ·ο · ft ft •

adjusted. The spray nozzles may vary in the width of the 
spray pattern, profile of the pattern, and size of the

ft · ft ft · ft • · orifice. These variations are a result of the
ft * ·• * · ·• manufacturing tolerances encountered in the manufacturing

• · · ····· 15 of the spray nozzle. Variations will also occur as the
ft ft · ft spray nozzle wears during operation.• · ft• ·♦ β · ft« · ·• * ft

The amount of material (water, water and abrasive, 
and/or coating) directed or applied to the surface of the

• ft ft• · ft
““ 20* ft ft ftft ·• ft ft ft

pipe per unit of time is affected by the variables listed 
above. The spray exits the spray nozzle in a "fan" 
pattern. The closer a spray nozzle is to the surface of

• ft ft ftft · ft ft• ft ft• ft ft ft« ft
the pipeline, the smaller the "footprint" made by the 
spray on the pipeline. As the width of the spray pattern

• ft ft ft at a specified distance from the spray nozzle may vary,
25 the desired spray "footprint" on the pipeline can be 

obtained if the distance of the spray nozzle from the 
pipeline can be adjusted.

During the operation of the spray nozzles, the 
nozzles become worn and the fan pattern width at a given

30 distance will decrease. To compensate for this wear and 
to prolong the useful life of the spray nozzle, it is 
necessary to increase the distance of the spray nozzle 
from the pipeline. This should be done frequently to 
insure optimum performance.
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The profile of the spray pattern may vary also. This 
can result in the pattern being skewed to one side or the 
other. Skewing of the fan pattern can cause a portion of 
the fan pattern to miss the desired target on the

5 pipeline. This skewing can be severe enough that a
portion of the spray pattern may actually miss the 
pipeline entirely, causing inefficiencies and loss of 
water, water and abrasive, or coating material. To 
compensate for this, the spray nozzle needs to be moved• ·

. .. 10 arcuately, along the arcuate ring. '• · ·
The size of the orifice can vary from spray nozzle to• · ·

spray nozzle. The larger the orifice, the greater amount 
of material that will exit the nozzle per unit of time.• ·

**? The sprayed material exits the nozzle in a "fan" pattern,
15 consequently the amount of spray material contacting the

.. .. pipeline per square Inch per unit of time can be decreased• « ·• · » ♦ « -..... by increasing the distance of the spray nozzle from the
pipeline.

; .··. To compensate for these numerous factors it is• · · ·
.••••.20 desirable to be able to adjust the distance of the spray« · · ·

nozzle from the pipeline and the position of the spray 
nozzle around the arcuate ring. Further, these• · ·

.·*··. adjustments must be made while the unit is operating so
the adjusting mechanism must be capable of being operated

25 by worker in bulky protective clothing and heavy gloves.
The adjustments, once made, should be able to get "locked" 
in to prevent the spray nozzle position from changing due 
to vibration or operation of the equipment.

When spraying water, water and abrasive, or coating
30 materials, the orifice of the spray nozzle will

occasionally become partially of completely plugged with
foreign matter. This will distort the spray pattern if
partial blockage occurs and reduce the amount of material
per unit of time being sprayed through the nozzle. This
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problem is particularly significant when rapid set coating 
materials are used. If spray nozzle blockage occurs in 
this situation and flow cannot be restarted quickly, the 
coating material in the system will set up and require

5 stopping work and rebuilding the entire system.
Many times this blockage can be removed from the

spray nozzle if the spray nozzle can be rotated 180° and 
the blockage "blown out" of the spray nozzle using the 
high pressure water, water and abrasive or coating. The

” 10 nozzle can then be rotated back to the operating position
• e·· · and commence spraying.

I · ·«· *· With reference now to FIGURES 28-38, a nozzle
• ·• · ·· ft ·• · ··•

assembly 200 is illustrated which forms another embodiment 
of the present invention. The nozzle assembly 209 will• · · »···* 15 replace a cleaning nozzle 44 and can be mounted either on

• · · · nozzle carriages 42 or directly on an arcuate ring, such• · ·• ·
• · · ·• · ·« « ·

as rings 38 and 40. The nozzle assembly 200 provides for 
reversing the tip of the nozzle for cleaning. The nozzle

« ··• · ·
*”*20 • · · ·• ·• · · ·

assembly 200 further provides for adjusting the position 
of the nozzle in both the Y direction along a radius from 
the center line of the pipe being coated or cleaned and

• ·· ·• · · ·• · ·• · · ·' J · «

the X direction, about the circumference of the pipe to 
provide a proper spray pattern on the exterior surface of 
the pipe. Such adjustments are of great benefit as each

25 nozzle will have a slightly different spray pattern due to 
manufacturing variations and, as the spray nozzle wears, 
the spray pattern will change. Thus, the nozzle assembly 
200 provides a mechanism for initially setting the spray 
pattern for optimal cleaning or coating and allows the

30 operator to adjust the nozzles as they wear to maintain 
the optimum coating or cleaning, while extending the
useful service life of the nozzle.

With reference now to FIGURES 28-31, the nozzle 
assembly 200 can be seen to include a bracket 202 which is
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rigidly secured to the nozzle carriage assembly or ring 
and is thus in a fixed relation to the pipe being cleaned 
or coated during the operation. A spray gun 204 is 
mounted to the bracket 202 through a parallel arm assembly 
206 which allows predetermined movement of the spray gun 
204 in the Y direction, toward or away from the outer 
surface of the pipe. The parallel arm assembly 206, in 
turn, is mounted to the bracket 202 by a mechanism which 
allows it, and the attached spray gun 204, to be moved in 
the X direction, along the circumference of the pipe. ·

The bracket 202 includes sides 208 and 210 in which 
are formed a series of aligned holes 212, 214 and 216 
extending along the X direction. Spaced from the series 
of holes 212-216 are aligned holes 218 and aligned 
elongated openings 220. The bracket 202 also includes a 
top 222 which has a series of holes 224, 226, and 228 
formed therethrough which extend along the Y direction.

As seen in Figures 28-31, the parallel arm assembly 
includes an upper arm 230 and a lower arm 232. The first 
ends 234 of each of the arms 230 and 232 are supported 
for limited movement in the X direction by a pair of pins 
236 received in aligned holes 212 and 216 of the bracket 
202. Also mounted along the pins for movement in the X 
direction, and captured between the first ends 234, is a 
threaded adjustment nut 238. The nut 238 has a threaded 
aperture 240 which aligns with holes 214 in the bracket 
202. A threaded screw 242 is mounted to the bracket 202 
through holes 214 for rotation about a longitudinal axis 
parallel the X direction, but is prevented from motion 
along the X direction. A knob 244 and clamping handle 246 
are mounted at one end of the screw. The screw is 
threaded through the aperture 240 in nut 238. Thus, as 
the knob 244 is rotated one way or the other, the nut 238, 
arms 230 and 232 and assembly 206 are moved in the X

30
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direction. Because the spray gun 204 is attached to the 
parallel arm assembly 206, the gun is similarly traversed 
in the X direction. Once a desired position has been 
achieved, the handle 246 can be rotated to lock the screw 
relative to the bracket 202 to prevent movement of the 
spray gun.

Movement of the spray gun in the Y direction is 
accomplished in the following manner. A rod 248 is 
mounted on the upper arm 230 which extends along the X 
direction. A nut 250, best shown in FIGURES 32 and 33, is 
slidable along rod 248 and has an aperture 252 to receive 
the end of a threaded screw 254. The threaded screw 254 
has a groove 256 formed in the end thereof which is 
positioned within the aperture 252 adjacent to holes 258 
in the nut. Holes 258 receive pins to prevent the 
threaded screw 254 from pulling out of the aperture 252, 
but allow the threaded screw to rotate within the 
aperture. A block 262 is mounted on the top 222 of the 
bracket 202 through holes 224 and 228 and has a threaded 
aperture 264 aligned with hole 226 through which the screw 
254 is threaded. A knob 266 and clamping handle 268 are 
mounted at the end of the threaded rod exterior of the 
bracket. Rotation of the knob will cause the threaded 
screw to move up or down in the Y direction relative to 
the block 262. This, in turn, causes the parallel arm 
assembly 206 and the spray gun 204 to move in the Y 
direction as well. While the actual- movement of the spray 
gun is along a curved arc, the relatively minor travel 
along the Z direction is inconsequential while achieving 
the proper position in the Y direction. Preferably, the 
rod 248 extends into the elongated openings 220 in the 
bracket 202 which predetermines the range of motion in the 
Y direction between the ends of the openings 220.

30
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The second ends 272 of the parallel arm assembly 206 
are pivotally attached to a gun mount bracket assembly 274 
with a pair of removable pins 276 such as sold by Reed 
Tool. Each removable pin has a spring detent which holds

5 the pin in place during normal operation, but allows the
pin to be readily removed by simply pulling the pin out to 
allow the gun to be removed for cleaning.

The spray gun 204 is mounted to the bracket assembly 
274 with a gun mount pin 278 as seen in Figures 34 and 35.• ·

. .. 10 Spray gun 204 can, for example, be a Model 24AUA AutoJet
Automatic Spray Gun manufactured by Spraying Systems Co. , 
North Avenue at Schmale Rd., Wheaton, IL 60187. This gun• · has a T-handle screw to lock the gun onto a pin 278. The 
gun mount pin 278 has a pair of flats 280 and 282 which• · · · 15 allows the spray gun 204 to be clamped to the pin at a

;·.··, predetermined orientation as the end of the T-handle screw• ·
,····. on the gun will be tightened on one of the flats. The pin• · ·

278 has an orienting extension 284 which fits into an
• ,··. alignment hole in the bracket assembly 274 to orient the'· ···
.••••.2 0 pin relative to the bracket assembly. Thus, the angle of• · · ·

the spray gun 204 will be set relative to the nozzle 
assembly 200» Two flats 280 and 282 are provided so that 
the pin can be inserted from either side of the bracket«« ··
assembly and properly orient the spray gun.

25 In the design of the present invention, the X and Y
movements can be adjusted simultaneously, which gives the 
operator great flexibility in adjusting the spray pattern.

With reference to Figures 36-38, the operation of the 
reversible nozzle 286 will be described. The tip 288 of

30 the nozzle can be rotated within the nozzle about an axis
290 perpendicular the direction of the aperture 292 
through the nozzle. This permits the tip 288 to be 
reversed and cleaned by the flow through the nozzle. Such 
a nozzle is sold by Graco, Inc., P.O. Box 1441,
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Minneapolis, Minnesota 55440-1441 as their Rack IV nozzle, 
Patent No. 222-674. This nozzle was meant to be operated 
manually with a finger operated T-handle, however, the 
nozzle is modified to attach the tip 288 to a ball valve 
operator 294. Ball valve operator 294 is designed to 
rotate a shaft 296 180° in one direction, and the same in 
the reverse direction as would normally be done to 
activate a ball valve. An adapter 298 as seen in Figures 
37 and 38, connects the shaft 296 of the ball valve 
operator to the tip 288 of the nozzle 286. The adapter' 
298 has an aperture 300 for a pin to pass through the 
adapter and the shaft 296 to insure joint rotation. A 
notch 302 in the end of the adapter 298 receives the T- 
handle of tip 288. Thus, activation of the ball valve 
operator 294 will cause the tip 288 to reverse and then 
return to normal operation position. A suitable ball 
valve operator is manufactured by the Whitey Valve Company 
of 318 Bishop Rd., Highland Height, Ohio 44143, as an air 
actuator for ball valves, Series 130, 150 and 121, and is 
air solenoid activated.

When the nozzles 286 are used to spray two component 
coatings, particularly ones that set within the space of 
thirty seconds, it is very important to be able to reverse 
the tip 288 for cleaning. An operator may observe that 
the spray pattern is becoming non-uniform, indicating the 
beginning of a clog in the tip. The operator 294 then 
reverses the tip so that the flow through the spray gun 
tends to clean out the tip. Usually, it is sufficient to 
maintain the tip in the reverse position for only two or 
three seconds for adequate cleaning. The tip is then 
reversed by the operator to the normal operating position 
where the spray pattern should be uniform.

The gun mount bracket assembly 274 also is provided
with a shield 310. A rectangular aperture 312 is formed

30
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through the shield for passage of the spray from the 
nozzle. Since the shield 310 travels with the nozzle in 
both the X and Y direction, the aperture size can be 
minimized to reduce back spray which could clog or build

5 up on the nozzle assembly and adversely effect
performance.

A pipeline treating apparatus 350, forming a third 
embodiment of the present invention is illustrated in 
FIGURES 39-56. The apparatus 350 is again used for

’* 10 treating the exterior surface of pipeline 12 as will be.» · ·
■·· · described hereinafter.
► ··

*····. The apparatus includes a main frame 352 which is set
··«··· atop the pipeline 12 and pivotally mounts a wing 354 and a
β ·**’* wing 356 which enclose a length of the pipeline in the• · · ·
***’ 15 closed position. As can best be seen in FIGURES 39-43, a
.. .. pair of air cylinders 358 are pivotally mounted on each• · ·

side of the main frame 352 and the pistons 360 thereof are• · ·
” ’ pivotally secured to the adjacent wing. Retraction of the

. .. pistons 360 into the air cylinders will cause the wings to
• « *

0 pivot away from the pipeline (as shown by wing 356 in
• β

*’* FIGURE 42), allowing the apparatus to be removed from the
...., pipeline. Installation is performed by pressurizing the• · · cylinder to pivot the wings into the closed position, as• · · ·

seen in FIGURES 39-41 for treatment of the pipeline. An 
25 auxiliary mechanical clamp, not shown, can be used to

secure the wings in the closed position in lieu of or in 
supplement to maintaining pressure in the cylinders 358 to 
hold the wings in the closed position.

Mounted at the front of the main frame 352 is a drive 
30 assembly 362. Mounted at the back of the main frame 352

is an idler roller 364. The drive assembly 362 includes a 
motor which drives a gear reduction unit 368 with an 
output at gear 370. A driven roller 372 is mounted on the 
assembly and engages the top of the pipeline. A gear 374
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is secured at one end of the roller and a chain 376

5

interconnects the gears 370 and 374 to transmit rotation 
from the motor to the drive roller 372. In this manner, 
the appexatus can be moved along the pipeline as desired.

As can be seen in FIGURES 39-43, each wing also
mounts a front idler wheel 378 and a back idler wheel 380

• ·
. .. 10> · ·

which engage the surface of the pipeline when the wings 
are in the closed position. In the closed position,
wheels 378 and 380 and rollers 364 and 372 are about 120°
apart about the circumference of the pipeline. ·

1 · · ·1 · ·» · ·• · · · •
• ·• · · ·• ·

With reference now to FIGURE 44, certain of the 
internal components of the apparatus will be described. 
Each of the wings mounts four separate nozzles 382 to

•• · · · perforin the operation on the pipeline. As will be
"" 15 described, each nozzle is oscillated almost 45° in an arc
·· ··
» · * lying in a plane perpendicular to the center axis of the
« ···• · ·• · · pipeline so that every bit of the outer surface of the

• · ·• · ·« · · ·
.••••.20 • · · ·

pipeline will be treated. The nozzles discharge against 
the outer surface of the pipeline within a blast chamber 
383 defined by the apparatus.

Each wing mounts a semi-circular front ring 384 and
• · · · 

a · · ·• « · first and second semi-circular back rings 386 and 388.
• · · ♦• ·• · · · Each of these rings is securely fastened to the wing. A 

pair of brackets 390 and 392 are mounted on the rings for
25 arcuate motion in a plane perpendicular the center line of 

the pipeline and each of these brackets mounts two of the

30

nozzles 382.
With reference to FIGURES 51 and 52, each bracket 390

and 392 can be seen to include a central section 394 with
a forward extending arm 396 and side portions 398 and 400 
extending at an angle from the central section 394. At 
the forward end of the arm 396 is mounted an idle carriage
402 as best illustrated in FIGURES 49 and 50. The idle 
carriage has a pair of notched outer rollers 404 which
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engage the outer rim of the front ring 384. The carriage 
also has a single notched inner roller 406 which engages 
the inner rim of the ring 384. Thus, the idle carriage, 
and therefore the arm 396, is restrained from radial

5 movement along a radial line extending from the center 
line of the pipeline, but is permitted to move in an arc 
at a constant radius from the center line guided along the 
inner and outer rims of the front ring 384.

Mounted to each of the side portions 398 and 400 of
• a 10

a · ·
the brackets is a drive carriage 408 as illustrated in -

• · ·
a · · ·

a ··
a » ·• · · ·

a

FIGURES 47 and 48. The drive carriage 408 mounts a pair 
of double notched outer rollers 410 which engage the outer

• a

• aaa rims of the rings 386 and 388. A single double notched
aaaa•

a a · a
·*” 15

inner roller 412 engages the inner rim of the rings 386 
and 388. Again, the drive carriages 408 and side portions

a · · ·• · · 398 and 400 are prevented from movement in a radial
a ·

• a a a
• a a

• a ·

direction along a radial line from the center line of the 
pipeline by the engagement between the rollers and the

a a a
at ·

« a · a
a ·· < 2 0 

a ·
a a a a

rings. However, the carriages and side portions can move
in an arcuate direction at a constant radius from the
center line of the pipeline guided by the inner and outer

• aaa
* a*—»

rims of the rings 386, 388. Also forming part of each
a · a a 

a ·aaaa drive carriage 408 is a member 414 which defines an 
elongated guide slot 416 to engage the chain drive

25 described hereinafter.
A quarter section backing plate 417 is bolted between 

each pair of drive carriages 408. The backing plate 
provides support to the carriages 408 and brackets as they
oscillate.

30 Each wing mounts a drive motor 418 on the back side 
thereof (see FIGURES 44, 45 and 55). The drive motor is 
connected to a gear reduction unit 420 and the output of 
the unit 420 is provided through a drive shaft 422 ending 
in a gear 424. With reference now to FIGURES 44 and 45,
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the gear 424 drives gears 426 and 428 through a drive 
chain 430 tensioned by a tension idler 432. The gears 426 
and 428, and tension idler 432, are each mounted for 
rotation on the back ring 388.

5 A gear 434 is mounted to gear 426 for joint rotation.
Similarly, a gear 436 is attached for rotation with the 
gear 428. A gear 438 is spaced along the ring from gear 
434 and is secured to the ring. A chain 440 extends about 
the gears 434 and 438 and is tensioned by chain tensioners

• ·
' „ 10 442. One link of the chain 440 is provided with a pin 444
• · ·

which extends rearward from the chain and into the• · ·
elongated guide slot 416 in one of the two drive carriages 
408 mounted on the bracket 390. As the motor drives the• ·
gears and chain 440 in a constant unidirectional motion,• · · ·

’*’* 15 the pin 444 will cause the drive carriage 408 and nozzles
.. .· mounted thereon to be oscillated in an arcuate manner• · ·• ·
,.·χ·, determined by the length of the chain 440. The position

• · ·
of gear 438 can be adjusted on the ring 388, and the chain 

• ,··, 44 0 lengthened or shortened accordingly to change the
« β · ·

,••••2 0 degree of oscillation of the drive carriage, and therefore
« « · a

the nozzles. Similarly, a gear 439 is spaced along the 
ring from gear 436 and a chain 441 is tensioned about• · ·

,····. gears 436 and 439 by tensioners 442. One of the links of• · · ·
the chain also has a pin 44 extending rearward to engage

25 the guide slot 416 in one of the drive carriages 408 on
bracket 392.

The arcuate motion of each of the brackets 390 and 
392 can be tailored for the number of nozzles mounted on 
the bracket. For example, if two nozzles are mounted on

30 the bracket, one each on a side portion 398 or 400 as seen
in FIGURE 39, the arcuate motion of the bracket will be 
desired to about 45°. This will insure that the entire 
quadrant of the pipeline surface covered by the bracket 
will be treated. If three nozzles are mounted on the
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bracket, the chain 440 driving the bracket will be
shortened and the gear 438 will be repositioned so that 
the arcuate motion is about 30°.

It should be noted that each driving motor, driving 
two brackets 390 and 392, can drive those brackets with 
different arcuate motions simultaneously. For example, 
pipe is often rustier on its bottom surface than its top 
surface. It may therefore be important to provide a 
heavier cleaning effort on the lower portion of the 
pipeline than the upper portion in order to maximize the 
speed of movement of the cleaning apparatus. As such, 
three nozzles could be put on the brackets 392 on the 
lower quadrants of the pipeline surface and two nozzles on 
the brackets 390 on the upper quadrants of the pipeline 
surface with the respective chains 440 and 441 and gears 
438 and 439 positioned so that the upper quadrant is 
reciprocated 45° and the lower quadrant is reciprocated 
30° for the same motion of the drive motor and drive gear 
424. Thus, the present design provides great flexibility 
in tailoring the nozzle distribution for a particular 
pipeline application. For example, 4 to 12 nozzles, or 
more, could be used on the apparatus.

With reference now to FIGURES 53 and 54, the 
individual nozzles 382 are held in position on the 
brackets by a nozzle clamp bracket 446. The bracket has 
an aperture 448 defined between two clamp arms 450 and 452 
to receive the nozzle. The center line 454 of the 
aperture is preferred to be at an angle from perpendicular 
to the outer surface of the pipeline, typically 15°, which 
is believed to enhance the action of the nozzle discharge 
on the outer surface of the pipeline. The nozzle position 
relative to the outer surface of the pipeline can be 
varied by moving the nozzle along the center line of the 
aperture. When the desired position is reached, a bolt is

30
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passed through mating holes 456 in each of the arms and 
the arms are clamped together to clamp the nozzle to the 
bracket 446.

As seen in FIGURES 39-43, the pipeline treating 
apparatus 350 can be quickly adjusted for use on a 
different size pipeline within a predetermined range of 
sizes, for example, between 20-36 inches pipeline 
diameter. This is accomplished through the mounts of the 
drive assembly 362, roller 364 and the idler wheels 378 
and 380. As can best be seen in FIGURE 39, each idler ' 
wheel is mounted on a bracket 460 which has a plurality of 
holes 462 spaced at one inch intervals therealong which 
lie on a radial line from the center line of the pipeline. 
The idler wheels can simply be reattached at different 
holes 462 along the bracket 460 to adjust the radial 
position of the idler wheel. The drive assembly 362 and 
roller 364 are similarly mounted on brackets 464 with a 
plurality of holes 466 lying on a radial line from the 
center line of the pipeline to permit the drive assembly 
to be radially moved in a similar manner.

In addition to the movement of the drive assembly and 
idler wheels, the annular brushes 468 at each end of the 
apparatus will be changed to accommodate the diameter of 
the pipeline. The brushes 468 are intended to isolate the 
blast chamber 383 defined by the apparatus about the 
outside of the pipeline being treated from the exterior 
environment.

In one application, pipeline treating apparatus 350 
is designed for cleaning the exterior of a pipeline with 
small steel particles exhausted from the nozzles by air at 
a pressure between 100 and 150 psi. The particles, and 
debris removed from the exterior of the pipeline, will 
fall by gravity near the bottom of the apparatus 350. 
Manifolds 470 and 472 are provided at the bottom of the

30
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apparatus and are connected to vacuum piping to draw the
debris and material out of the apparatus for separation,
treatment and disposal.

Although several embodiments of the invention have 
5 been illustrated in the accompanying drawings and

described in the foregoing Detailed Description, it will 
be understood that the invention is not limited to the 
embodiments disclosed, but is capable of numerous 
rearrangements, modifications and substitutions of parts

10 and elements without departing from the spirit and scope
, .. of the invention.• · ·e · · ·• ··• · ·• ••ft
• β»·· ·• ·0««·• ·• ft··

····• ••ft

■ · · 
····

.····.ft···

«»··I · « *• ft »
.’···.• •«ft
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1

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS Σ­
Ι . A pipeline treating apparatus adapted for treating a 
pipeline, the pipeline having a circumference comprising:

a main frame;
a first wing pivotally mounted to the main frame 

extending about substantially one-half the circumference 
of the pipeline;

a second wing pivotally mounted on the main frame 
extending about substantially the other half of the 
circumference of the pipeline;

said first and second wings defining an enclosed 
annular chamber therebetween around a portion of the 
pipeline;

at least one bracket mounted on each of said wings, a 
nozzle mounted on each of said at least one bracket facing 
the exterior surface of the pipeline; and

a drive machine means for oscillating said at least 
one bracket a predetermined arcuate distance about the 
circumference of the pipeline to treat the outer surface 
of the pipeline.
2. The pipeline treating apparatus of Claim 1 wherein 
for each of said wings, said at least one bracket 
comprises a pair of brackets, each pair of brackets 
mounting a pair of nozzles for treating the exterior 
surface of the pipeline.
3. The pipeline treating apparatus of Claim 1 wherein, 
for each of said wings, said at least one bracket 
comprises a pair of brackets, the apparatus further 
including drive means for oscillating each of the brackets 
a different arcuate distance.
4. A pipeline treating apparatus adapted for treating 
the circumference of a portion of a pipeline, comprising;

a main frame having a drive assembly for moving the 
main frame along the pipeline;

a first wing pivotally mounted on said main frame for
X

• $ J *
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• · · '*

pivotal motion between a first position covering a portion 
of the outer surface of the pipeline and a second position 
spaced from the outer surface of the pipeline;

a second wing pivotally mounted to the main frame for 
pivotal motion between a first position covering a portion 
of the outer surface of the pipeline and a second position 
spaced from the outer surface of the pipeline, said first 
and second wings defining an annular blast chamber 
therebetween about a length of the outer surface of the 
pipeline when the wings are in the respective first 
positions;

each of said wings having a front ring and a back 
ring and at least one bracket mounted between said rings 
for arcuate motion in a plane perpendicular the center 
line of the pipeline, at least one nozzle mounted on each 
of said at least one bracket;

a drive mechanism mounted on each of said wings for 
oscillating, respectively, said at least one bracket of 
each of said wings and said at least one nozzle on each 
bracket a predetermined arcuate distance about the 
circumference of the pipeline.
5. The apparatus of claim 4 further comprising, for each 
of said at least one bracket of each of said wings, a 
nozzle clamp bracket mounted on the bracket, the nozzle 
clamp bracket defining an aperture to receive the nozzle 
between a first clamp arm and a second clamp arm, a force 
application device for deflecting the clamp antis to clamp 
the nozzle within the aperture, the center line of the 
aperture being oriented to direct the nozzle discharge at 
a desired angle relative to the outer surface of the 
pipeline, the nozzle being adjustable along the center 
line by positioning the nozzle as desired and clamping the 
nozzle in place therein.
6. The apparatus of claim 4 further comprising a drive 
assembly having a drive roller engaging the outer surface

ο
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of the pipeline, the drive assembly and idler wheel each 
being mounted on a bracket with structure for mounting the 
drive assembly and idler wheel at various locations along 
a radial line extending from the center line of the 
pipeline to permit the apparatus to be used with a range 
of pipeline diameters .
7. The apparatus of claim 4 wherein, for each of said 
wings, the drive mechanism further comprises a motor 
rotating a drive gear, a chain drive having a first gear, 
a second gear, and a chain engaging said first and second 
gears, the drive gear rotating said first gear, the chain 
having a link with a pin extending therefrom, the pin 
engaged with said bracket, rotation of the drive gear 
inducing rotation in said first and second gears and 
movement of the chain in a continuous direction, the pin 
causing the bracket to oscillate.
8. The apparatus of claim 7 further comprising, for each 
of said wings, a second bracket mounted on the wing, the 
second bracket being oscillated by the drive motor.
9. The apparatus of claim 8 wherein, for each of said 
wings, the arcuate motion of each of the brackets is 
different.

• · · • · · • · ·
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10. The apparatus of claim 4 wherein the pair of brackets 
mounted on the first wing mounts two nozzles and the pair 
of brackets mounted, on the second wing mounts three 
nozzles .
11. A pipeline treating apparatus adapted for treating a 
pipeline, comprising:

a main frame having a drive assembly for moving the 
main frame along the pipeline;

a first wing pivotally mounted on said main frame for 
pivotal motion between a first position covering a portion 
of the outer surface of the pipeline and second position 
spaced from the outer surface of the pipeline;

a second wing pivotally mounted to the main frame for 
pivotal motion between a first position covering a portion 
of the outer surface of the pipeline and a second position 
spaced from the outer surface of the pipeline, the first 
and second wings defining an annular blast chamber about a 
length of the outer surface of the pipeline when the wings 
are in the respective first positions;

each wing having a front ring and a rear ring and at 
least one bracket, each of said brackets having a front 
end and a rear end, for each wing there being a drive 
carriage being mounted at the front end of the at least 
one bracket and attached to the front ring for arcuate 
motion and an idler carriage mounted at the rear end of 
the at least one bracket attached to the rear ring for 
arcuate motion and at least one nozzle mounted on each of 
said at least one bracket; and

a drive mechanism mounted on each of said wings for 
engaging the respective drive carriage to oscillate the 
respective at least one bracket and respective at least 
one nozzle on each wing a predetermined arcuate distance 
about the circumference of the pipeline.
12. The pipeline treating apparatus of claim 11 wherein 
the drive mechanism, for each of said wings, includes a

o
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motor rotating a drive gear, a chain drive having a first 
gear, a second gear, and a chain engaging said first and 
second gears, the drive gear rotating said first gear, the 
chain having a link with a pin extending therefrom, the 
pin engaged with said drive carriage, rotation of the 
drive gear inducing rotation in said first and second 
gears and movement of the chain in a continuous direction, 
the pin causing the bracket to oscillate.
13. The apparatus of claim 11 wherein, for each of said 
wings, the drive mechanism is mounted forward of the front 
ring.
14. The pipeline treating apparatus of claim 11 wherein, 
for each of said wings, said drive carriage and said idler 
carriage each have at least one outer wheel engaging an 
outer rim of the front and rear rings, respectively, and 
at least one inner vzheel engaging an inner rim of said 
front ring and said rear ring, respectively.

DATED this 22 day of December 1994

CRC-EVANS REHABILITATION 
SYSTEMS, INC
Patent Attorneys for the 
Applicant:

F.B. RICE & CO.



ABSTRACT

A pipeline treating apparatus (350) is di. '^sed
which includes a main frame (352) and a pair tf vi‘_gs

.. (354, 356) pivotally mounted to the main frame ior .
: .".5 surrounding a pipeline to be treated. Each wing mounts at• · · ·
: least one bracket (390, 392) for oscillating motion about
.....: a portion of the exterior of the pipeline surface. Each
·’*’’· bracket mounts at least one nozzle (382) for treating the
..;··· outer surface of the pipeline. A single drive motor on

10 each wing can drive a pair of brackets, each bracket being
oscillated a different arcuate length than the other 
bracket, if desired. The number of nozzles mounted on 
each bracket can be varied to address a specific treatment 
problem.
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