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APPARATUS FOR FLAME-CLEANING PIPE 

BACKGROUND OF THE INVENTION 

The ?eld of this invention is pipe cleaning devices. 

2 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawings, the letter A generally des 
Pipe lengths utilized for large pipelines or the like 5 ignates the pipe cleaning device of the preferred em 

may be internally coated by a suitable protective ?lm 
prior to shipment to the site. During installation, it may 
be necessary to remove such ?lm or coating from the 
internal end portion of the pipe lengths to prepare the 
pipe for welding to the already laid portion of the pipe 
line. It may be possible to remove the internal ?lm or 
coating by applying degreasing or chlorinated hydro 
carbon solvents. However, the residue from this type of 
cleaning operation cannot be simply dumped into the 
local environment; rather, the residue must be contain 
erized and removed for processing, which is obviously 
very costly. 

SUMMARY OF THE INVENTION 

This invention relates to a pipe cleaning apparatus 
for cleaning a ?lm or coating off of the internal, end 
surface of a pipe utilizing oscillating torch means in 
combination with oscillating brush means for reducing 
the ?lm or other coating to a residue which can be 
brushed off of the internal surface. 

In the preferred embodiment of this invention, the 
pipe cleaning apparatus includes a movable carriage 
means which is mounted for movement on a main 

frame member. The movable carriage means has 
counted thereon an oscillating mandrel which is insert 
able into the pipe end by the carriage means. An oscil 
lating means is mounted with the mandrel and the car 
riage means for oscillating the mandrel through ' a 
cleaning cycle in which the mandrel is rotated in a ?rst 
direction during a ?rst half of the cleaning cycle and in 
a second direction during the second half of the clean 
ing cycle. Torch means are mounted with the mandrel 
for oscillation therewith for burning a ?lm off of the in 
ternal pipe surface during the ?rst half of the cleaning 
cycle and a brush means is mounted with the mandrel 
for removing residue of the burned ?lm or other coat 
ing during the second half of the cleaning cycle. A 
water spray header means is also mounted with the 
mandrel to direct a water spray radially outwardly onto 
the internal surface of the pipe inorder to prevent any 
damage to the pipe ?lm or coating in areas not con 
tacted. by, the torch means. 
The oscillating means oscillates the mandrel, the 

torch means and the brush means less than a full revo~ 
lution during the ?rst half or the second half of the os 
cillating, cleaning cycle. The actual angular displace 
ment of the mandrel and torch means, which consists 
of a plurality of circumferentially spaced torch units, is 
approximately determined by the actual number of 
torch units utilized. 

‘BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is an isometric view of the pipe cleaning de 

vice of the preferred embodiment of this invention; 
FIG. 2' is a side view of the pipe cleaning device in 

serted into a pipe end for cleaning thereof; 
FIG. 3 is a sectional view taken along line 3——-3 of 

FIG. 2 illustrating the retractable feature of the circum 
ferentially spaced brush units of this invention; and 
FIG. 4 is an isometric view of one of the brush units 

of this invention. 
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bodiment of this invention for ?ame-cleaning a ?lm or 
coating off of an internal end portion generally desig 
nated as 10 of a pipe member P. The internal end por 
tion 10 includes an internal surface portion 10a and a 
pipe end rim 10b, both of which are covered with a ?lm 
or coating which must be removed prior to welding the 
pipe member p to a pipeline. 
The pipe cleaning device A includes a main frame 

member 11 of rectangular construction. The main 
frame member 11 includes inside U-shaped, channel 
track portions 11a and 11b. A movable carriage assem 
bly 12 includes a moving pedestal 12a having rollers 
12b mounted on either side thereof for rollably engag 
ing the inside track portions 11a and 11b of the main 
frame 11. The movement of the pedestal 12a is con 
trolled by hydraulic power unit 14 which is pivotally 
mounted at 140 to front frame end 110 and is also piv 
otally mounted at 1417 to the pedestal 12a. Such pivotal 
connections at 14a and 14b are well known in the art 
and may simply consist of aligned lugs which are inter’ 
connected by a suitable pin. The power unit 14, in the 
preferred embodiment of this invention, is a double 
acting hydraulic cylinder assembly wherein the applica 
tion of ?uid under pressure may extend and retract rod 
140 thereby causing movement of the carriage pedestal 
12a along the inside track frame portions 11a and 11b. 
The carriage pedestal 12a further includes an upper, 

mounting sleeve portion 12b which mounts therein a 
rotary mandrel or shaft 15. The rotary mandrel 15 is 
supported in the carriage sleeve portion by a suitable 
bushing 16 and is retained in position by suitable re 
tainer rings such as 16a and 16d. The rotary mandrel 
15 includes a front mandrel portion which extends lat 
erally for insertion into the pipe end portion 10. The 
front mandrel portion 15a has mounted therewith a 
torch means generally designated as 18 and a brush 
means generally designated as 19 for alternately burn 
ing and removing a ?lm or coating from the internal 
surface 10a and the end rim 10b of the pipe P during 
oscillation of the rotary mandrel 15 by means of oscil 
lating means 20. Annular water spray means generally 
disignated by the number 21 are also mounted with the 
front mandrel portion 15a for spraying the internal sur 
face of the pipe P with water in order to prevent unde 
sired ignition of the internal pipe surface which is not 
actually burned by the torch means 18. 
The oscillating means 20 is a hydraulic power unit 

formed by hydraulic cylinder 20a which is pivotally 
connected at 20b to the carriage pedestal 12a. Power 
rod 200 is mounted in the power cylinder 20a in a well 
known manner and extends into pivotal connection at 
20d with the rear mandrel portion 15b. Both pivotal 
connections 20b and 20d are provided by a series of 
spaced lugs having aligned openings therein for receiv 
ing mounting pins. Thus the stroke of the power rod 
200 actually determines the amount of angular dis 
placement which is translatable to the rotating mandrel 
15. 
The torch means 18 includes four, circumferentially 

spaced torch units 18a, 18b 18c and 18d mounted onto 
the front mandrel portion 15a. The units 18a~18d are 
each identical and‘thus like numbers and letters will be 



3 
used to describe the actual structure of the individual 
units. Referring in particular to FIG. 2, the torch units 
18b and 18d each include a radial support rod 22a hav 
ing mounted thereon a lateral nozzle bar 22b. The noz 
zle bar 22b supports a series of spaced torch nozzles 
220 which are capable of directing outwardly suf?cient 
?ame to burn the inside pipe surface portion 10a. The 
nozzle support bar 22b further includes a curved por 
tion 22d which terminates in a nozzle 22:: for applying 
a torch ?ame to the pipe end rim 10b. 
The nozzle support bar 22b is connected to a ?uid 

mixing chamber 23a which is coupled to ?uid lines 23b 
and 23c which supply the mixing chamber with gas 
such as acetylene gas and oxygen. 
The four torch units 18a—18d are equally spaced 

about the front mandrel portion 15a such that there is 
a 90° angular displacement between adjacent torch 
units. The oscillating means or power unit 20 mounted 
onto the carriage pedestal 12a operably engages the 
rear mandrel portion 15b for rotating the mandrel 15, 
with the torch units l8a—18d mounted thereon, through 
a cleaning cycle. In the preferred embodiment of this 
invention, four torch units are used. Therefore, in order 
to cover an entire 360° annular band of the internal 
coated surface 10a of the pipe P, it is necessary for the 
power rod 20a to displace the rotary mandrel 15 at 
least 90°. This required 90° angular displacement is de 
termined by dividing 360° by the number of torch units 
18a-—18d mounted onto the mandrel. It is additionally 
necessary to provide for some overlap to insure that the 
entire 360° internal surface is indeed burned by the 
torch units 18a-18d during one extension stroke of the 
power rod 200; therefore, it is necessary to pre-design 
the extension stroke 200 such that the actual angular 
displacement of the torch units 18a-18d during the ?rst 
half of the cleaning cycle is 90° plus an overlap dis 
placement such as an additional 5°. Thus the hydraulic 
power unit 20 is utilized to rotate the mandrel 15 with 
the torch units 18a-18d mounted thereon through an 
angular displacement of 95° by suitable extension of 

. the power rod 20c within the power cylinder 20a. The 
torch units 18a-18d are actually turned on, by suitable 
valve sequencing, (not shown, but well-known in the 
art) after the front mandrel portion 15a has been 
moved into the pipe end 10. After the torch units 
18a-18d have been turned on and the series of nozzles 
220 are directing outwardly a burning ?ame or torch, 
the power unit 20 is actuated to cause power rod 200 
to move upwardly sufficiently to rotate the mandrel l5 
and the torch units l8a~18d through an angular dis 
placement of 95°, which is one half of a full cleaning 
cycle for the oscillating means power unit 20. 

First, second and third annular support rings, 23a, 
23b and 230, respectively, are mounted onto the front 
mandrel portion 15a in a spaced relationship. Each of 
the support rings 230-230 are mounted onto the front 
mandrel portion 150 by a series of four radially di 
rected spokes 24 which are circumferentially spaced 
about the mandrel front portion 15a. 
The brush means 19 includes four circumferentially 

spaced, retractable brush units 19a, 19b, 19c and 19d 
mounted for rotation with the front mandrel portion 
15a. The rotary brush units 1911-1911 are mounted onto 
the front mandrel portion 15a for movement between 
a retracted position during the ?rst half of a cycle of the 
oscillating means or power unit 20 and an extended po 
sition during the second half of the oscillating means 
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4 
cleaning cycle, in which extended position the brush 
units 19a—l9d resiliently engage the inside annular sur 
face portion 10a for removing ?lm or coating residue 
therefrom. 
Each of the brush units 19a—19d are identical except 

for the spatial mounting thereof about the front man 
drel portion 150, and thus like numbers and letters will 
be used to describe the details of the brush units. The 
brush unit 19a illustrated in FIG. 4 in a perspective 
view will be described in particular; however, it is un 
derstood that the same description applies identically 
to the brush units l9b-l9d. 

Referring in particular to FIGS. 3 and 4, the brush 
unit 19a as well as the brush units l9b—19d are each 
mounted onto laterally extending shafts 25, which 
shafts 25 are mounted to the inside of each of the three 
annular support rings 23a-23c for rotation with respect 
thereto. The support shafts 25 are mounted on the in 
side of the support rings 2311-230 for rotation by means 
of ring mounted lugs 25a, 25b and 25c which are 
welded onto and extend inwardly from the three sup 
port rings 2311-230, respectively. Each of the mounting 
lugs 25a-25c have openings therein to receive the ro 
tating support rod 25. The support shaft 25 has 
mounted thereon between support rings 23a and 23b a 
brush mounting means generally designated by the 
number 26 for mounting a rotary brush 28 for move 
ment between the extended and retracted positions. 
The brush mounting means 26 includes a support arm 
arrangement 27 which includes space support arms 27a 
and 27b which are mounted onto the support shaft 25 
for rotational movement with the support shaft. The 
brush 28 is a rotary brush which is mounted for rotation 
by a shaft 28a which is journalled into the support arms 
27a and 27b. The brush shaft 28a and the brush 28 are 
rotated by means of a hydraulic motor 29 which is hy 
draulically connected to a suitable source of hydraulic 
?uid under suf?cient pressure to drive the hydraulic 
motor and thus the brush 28. 
The brush mounting means 26 further includes a sub 

stantially radially directed hydraulic power unit 30 
which includes hydraulic power cylinder 30a mounted 
-for pivotal movement onto the front mandrel portion 
1511 by a suitable pin and lug connection at 30b. The 
hydraulic power unit 30 further includes a power rod 
30c which terminates in a mounting disk 30d. The 
mounting disk 30d is resiliently connected to a mount 
ing ring 30c mounted on the support arm transverse bar 
27c through a coil spring 31. In this manner, the hy 
draulic power unit 30 serves to resiliently mount the ro 

tary brush 28. 
The hydraulic cylinders 30a of the power units 30 are 

double-acting and thus cause the power rod 30c to ex 
tend and retract thus extending and retracting the sup 
port arm arrangement 27 with the brush 28 attached 
therewith. Proper application of hydraulic ?uid under 
power to the hydraulic power cylinder 30a will thus 
cause extension and retraction of the rotary brush 28 
as desired. In practice, the rotary brushes 28 are main 
tained in a retracted position during the ?rst half of the 
cycle for the oscillating means or power unit 20, which 
occurs when the power rod 20c is moved from a re 
tracted to an extended position. Of course, during this 
?rst half of the cleaning cycle, the torch units l8a-l8d 
are activated and thus move over the entire annular 
surface of the internal end portion 10a to burn the ?lm 
or coating off of the internal surface. After the power 
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rod 20 has been moved to a fully extended position, the 
hydraulic power cylinders 30a are actuated by the ap 
plication of suitable hydraulic ?uid to, cause theipower 
rod 30cvtherefore to move ‘outwardly to an extended 
position in which the‘ rotary brushes 28 actually engage 
the inside or internal annular surface of the pipe P. The 
hydraulic motors 29 are then actuated and the oscillat 
ing means power rod 200 is moved to a retracted posi 
tion, thus returning the front mandrel portion 15a with 
the torch means 18a-18d mounted thereon to its initial 
position. In this second half of a cleaning cycle, the 
brush units are also moved through a 90° angular dis 
placement (plus 5° for overlap) such‘ that the brushes 
28 of the brush units 19a-l9d serve to cover the entire 
360°, annular internal surface portion 10a which has 
been burned by the torch units 180-1811. 
The support rings 23b and 23c are actually annular 

water headers having a series of circumferentially 
spaced nozzles 23d positioned therein to direct out 
wardly water against the internal pipe surface. 

In operation and use of the pipe end cleaning device 
for cleaning the internal surface portion 102. and end 
rim portion 10b of the pipe P, the pipe is ?rst posi 
tioned to receive the front mandrel portion 15a with 
the brush units 19a-19d and the torch units 18a-18d 
mounted thereon. The pipe P is held in position by 
means of retractable pipe positioners generally desig 
nated as 35. The retractable pipe positioners may be 
located on each side of the desired location for the pipe 
P and may include curved shoe portions 35a which are. 
mounted for movement between a pipe positioning po 
sition as illustrated in FIG. 1 and a retracted position 
by suitable hydraulic power unit means 36. Thus the 
pipe P is rolled or otherwise moved into a position 
across from the apparatus A and aligned with the front 
mandrel portion 15a and the pipe positioning shoes 35a 

, are moved upwardly to engage and holdthe pipe P in 
‘position. 

v‘ The hydraulic power unit 14 is then actuated to move 
the carriage pedestal 12a to the position illustrated in 
FIG. 2 wherein the front mandrel portion 15a is in 
serted into the pipe end P. As the front mandrel portion 
15a is moved into the pipe P, the annular water headers 
23b and 230 are actuated to'spray the inside pipe sur 
face. The water headers continue spraying throughout 
the entire operation. 
After the front mandrel portion 15a has been suffi 

ciently moved into the pipe end that the torch units 
18a—18d are properly positioned within the internal an 
nular surface, with the end rim torch 23:: positioned to 
engage the pipe end rim 10b, the torch units are then 
activated. The amount of oxygen supplied through sup 
ply line 230 may be varied, and actually increased at 
this point, to make the torch flame more intense. The 
oscillating means power unit 20 is then activated to 
cause the oscillating power rod 200 to move from its re 

tracted position to an extended position. As the man 
drel is thus rotated through the ?rst half of a cleaning 
cycle, the mandrel front portion 15a and the actuated 
or operating torch units 18a—-18d are moved through an 
angular displacement of 95°. At this point, the torch 
units are entirely shut off or else the supply of oxygen 
is substantially reduced to reduce the ?ames coming 
from the nozzles 23c and 22e to a lower level. 
The brush power units 30 are then actuated for each 

brush assembly 19a-l9d to move the brush power rods 
30c to an extended position thereby causing the 

20 

25 

35 

45 

55 

65 

6 
brushes 28 mounted on arms 27a and 27b to pivot out 
wardly to an extended position in resilient engagement 
with the internal pipe wall. The power unit 20 is then 
actuated to cause the oscillating power rod 206 to re 
tract thereby moving the front mandrel portion 15a and 
the brush units 19a—19d through the second half of the 
cleaning cycle and returning the mandrel 15a to its ini 
tial position. Prior to contraction of the power‘rod 200 
by the suitable application of hydraulic ?uid under 
pressure into the oscillating power cylinder 20a, the hy 
draulic motors 29 are activated by suitable hydraulic 
power to cause the brushes 28 to rotate. Thus as the ro 
tating brushes 28 are moved about the internal pipe 
surface in the second half of the cycle, the rotating 
brushes 28 serve to engage the the internal pipe surface 
and brush off the film or coating residue left by the 
torch units l8a—l8d. The resilient mounting of the ro 
tary brushes 280 by means of the coil spring 31 serves 
to resiliently urge the brushes 28 against the inside sur‘ 
face and consistently engage the inside surface with 
suitable pressure to cause the residue to be brushed off. 
The main frame power unit 14 is then activated to 

move the carriage 12a with the mandrel 15a, torch 
units l8a—l8d, brush units 19a-19d and Water headers 
23b and 23c outwardly of the pipe end for subsequent 
use. The water headers 23b and 230 continue to spray 
water as the torch units 18a-18d and brush units 
19a—19d are moved out of the pipe end thereby cooling 
off the cleaned internal annular portion of the pipe end 
and washing away the loose coating residue. 
The foregoing disclosure and description of the in 

vention are illustrative and explanatory thereof, and 
various changes in the size, shape, and materials as well 
as in the details of the illustrated construction may be 
made without departing from the spirit of the inven 
tion. 

I claim: 
1. Apparatus for cleaning the internal surface of a 

pipe or other tubular member, comprising: 
a main frame; 
carriage means mounted with said main frame for 
movement toward and away from a pipe end; 

a rotating mandrel mounted for rotation on said car 
riage means for insertion into said pipe and oscillat~ 
ing means mounted with said carriage means for 
oscillating said mandrel through a cleaning cycle, 
said mandrel being rotated in a ?rst direction in a 
?rst half of said cleaning cycle and in a second di 
rection in the second half of said cleaning cycle; 

torch means mounted on said mandrel for oscillation 
with said mandrel for burning a ?lm or other coat 
ing off the internal surface of said pipe during said 
?rst half of said cleaning cycle; and 

brush means mounted on said mandrel for removing 
any residue of said burned ?lm or other coating 
during said second half of said cleaning cycle. 

2. The structure set forth in claim 1, including: 
said oscillating means rotating said mandrel less than 
a full revolution in said first half of said cleaning cy 
cle. 

3. The structure set forth in claim 1, wherein said 
torch means includes: 
a plurality of circurnferentially spaced torch units 
mounted on said mandrel for burning said ?lm off 
an entire annular, internal surface portion of said 
pipe during said ?rst half of said cleaning cycle of 
said mandrel. 



3,905 ,061 
7 

4. The structure set forth in claim 1, wherein said 
brush means includes: 
a plurality of circumferentially spaced, brush assem 

blies mounted on said mandrel for engaging entire 
annular, internal surface portion of said pipe dur 
ing said second half of said cycle. 

5. The structure set forth in claim 4, wherein each of 
said brush assemblies includes: 

a rotary brush for engaging said internal pipe surface; 
and 

brush mount means mounting said brush for retrac 
tion during said ?rst half of said cleaning cycle and 
for extension into engagement with said internal 
pipe surface during said second half of said clean 
ing cycle. 

6. The structure set forth in claim 5, including: 
resilient means mounting said brush of each brush as 
sembly for resilient engagement with said internal 
pipe wall during said second half of said cycle. 

7. The structure set forth in claim 5, including: 
opposing annular support members mounted onto 

said mandrel for rotation therewith; and 
pivotal means mounting said rotary brush onto said 
opposing annular frame members for pivotal move 
ment of said rotary brush between a retracted posi 
ton and an extended position in engagement with 
said internal pipe surface. 

8. The structure set forth in claim 7, wherein said piv 
‘ otal means for each brush assembly includes: 

a shaft extending between said annular support mem 
ber; and 

a support arm arrangement being pivotally mounted 
into said shaft and having said rotary brush 
mounted therewith. 

9. The structure set forth in claim 8, including: 
rotary power means for rotating said rotary brush of 
each brush assembly with said brush in said ex 
tended position. 

10. The structure set forth in claim 8, including: 
a hydraulic power unit pivotally mounted onto said 
mandrel and extending into connection with said 
support arm arrangement for moving said brush be 
tween said retracted and extended positions. 

11. The structure set forth in claim 1, including: 
said torch means includes a plurality of torch assem 

blies and said brush means includes a plurality of 
brush assemblies both mounted onto said mandrel 
for rotation therewith; and 
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8 
the angular displacement of said mandrel and torch 

assemblies during said ?rst half of said cleaning 
cycle is approximately equal to the number of said 
torch assemblies divided by 360°. 

12. The structure set forth in claim 1, including: 
said torch means including a plurality of torch units 
mounted onto said mandrel and circumferentially 
spaced thereabout; and 

said brush means includes a plurality of brush units 
located between said torch ‘units in a circumferen 
tial spacing about said mandrel. 

13. The structure set forth in claim 1, includes: 
spray means mounted with said mandrel for spraying 
water radially outwardly onto said internal pipe 
surface. 

14. The structure set forth in claim 1, including: 
an annular water spray header mounted onto said 
mandrel for spraying water onto said internal pipe 
surface. 

15. The structure set forth in claim 7, including: 
one of said annular support means including a series 
of circumferentially spaced water nozzles for 
spraying water onto said internal pipe surface. 

16. The structure set forth in claim 1, wherein said 
oscillating means including: 
a hydraulic power unit; and 
means pivotally connecting said hydraulic power unit 

to said carriage and to said mandrel. 
17. The structure set forth in claim 1, including: 
said main frame having a track; 
said carriage means includes a pedestal having rollers 
thereon for supporting said carriage pedestal for 
rolling movement along said track; and 

said mandrel includes a shaft mounted on said pedes-I 
tal for rotation, said mandrel shaft extending later 
ally whereby movement of said pedestal along said 
track moves said mandrel shaft into and out of said 
pipe. 

18. The structure set forth in claim 17, including: 
said main frame and carriage pedestal having 
mounted therewith a power unit for moving said 
carriage pedestal along said main frame track. 

19. The structure set forth in claim 1, wherein: 
said torch means includes means for burning a ?lm 

off the annular end of said pipe in addition to the 
internal surface end portion. 

>l< * * * * 


