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1. 
This invention relates to an apparatus for in 

ternally cleaning pipelines and is directed par 
ticularly to a device which, in addition to re 
moving accumulated matter from the internal 
surfaces of the pipe functions also to polish 
the internal surfaces of the pipe so effectively 
that the Walls are made relatively smooth. 
The pipeline cleaning art is quite highly de 

veloped and various types or assemblies of brush 
cleaners or knife scrapers have heretofore been 
used. Both types of cleaning devices have 
partially solved the problem of Scale removal 
but have not provided for satisfactorily Smooth 
ing of the pipeline internal Surface. 

Usually after a pipeline has been in operation 
over a period of time its inner Surface becomes 
corroded. In addition scale accumulates on the 
Surface which accentuates the Surface rough 
ness of the piping and consequently increases 
the frictional resistance to the flowing fluids. 
It is ordinarily impossible to return the piping 
to its original smoothness by utilizing the brush 
or knife scrapers of the prior art since, while 
removing some of the accumulated matter, they 
have little effect in Smoothing out the corroded 
areas to provide a substantially Smooth surface. 
Past experience has demonstrated the difficulty 
in reducing the relative roughness of pipelines 
which have been in use over extended periods of 
time by the ordinary brushing and Scraping op 
erations. 

It is the practice in cleaning pipelines to utilize 
the force of the fluid being conveyed through the 
line to propel the cleaning devices therethrough, 
between differently located Stations, and the 
motivation of the device is accomplished by means 
of pressure discs against which the force of the 
fiuid or liquid in the line is exerted. 
The present invention contemplates the utiliza 

tion of cleaning or Scraping elements formed 
Of a particular laterial and Which are ar 
ranged to maintain constant frictional contact 
with the inner surface of the pipeline in order 
to remove contaminants therefrom and addi 
tionally exert a polishing action thereon to pro 
Wide a relatively smooth Surface and hence re 
duce the relative roughness of the inner Sur 
face of the piping to a minimum With the re 
Sultant increased economic pipeline Operation. 
A more detailed explanation of the invention 

may be had by reference to the accompanying 
drawings which form a part of the application 
and in which: 
Figure 1 is a side elevational view of the ap 

paratus with some elements removed in order to 
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2 
better show the general arrangement of the 
elements used in the device. 

Figure 2 is a view similar to Figure 1 showing 
the apparatus positioned for use within a pipe 
line. 

Figure 3 is a view taken along the line 3-3 of 
Figure 2. 

Referring to the drawings the cleaning or 
Scraping apparatus comprises a central shaft 
having generally similar elongate threaded areas 

and flat each end thereof for removably as 
Sembling on the shaft in their cooperating re 
lation the various operating elements of the de 
Vice. 
In order to force the device through a pipe 

line by the force of the fluid conveyed there 
through a circumferential pressure disc of strong 
but flexible or pliable material is secured about 
the Shaft and is of slightly larger diameter than 
the line piping in order to provide therewith a 
preSSure Seal. As indicated it is preferred to 
uSe a pair of Such discs 2 and 21 or more may 
be used if desired and positioned on either 
threaded end portion of the shaft in order to 
insure propulsion of the device through the line 
and also to center the device during its move 
ment through the line. 
After the device has been in use over extended 

periods of time the pressure discs 2 or 21 may 
become worn about their peripheries resulting in 
a reduction of propulsion force and allowing the 
apparatus to be propelled through the pipeline 
in a Somewhat off-center condition. In order 
to provide for continued use of the apparatus 
there are preferably provided additional center 
ing elements 3 and 31 which may take the form 
of flexible wheels, spiders or brushes to supple 
ment the centering function of the discs 2 and 
2 or to cooperate therewith to provide for ef 

fective centering of the device during its move 
ment through the pipeline. The centering ele 
ments 3 and 31 will be substantially of the 
Same diameter as that of the inner diameter 
of the pipeline and preferably have flattened 
outer peripheries 4 and 41 in order to provide 
greater Surface contact with the pipeline inner 
Wall with the resultant proper centering over 
extended periods of use before the necessity of 
removal or replacement of parts. 
The Various elements of the device are remov 

ably Secured on the shaft 0 by the utilization of 
a plurality of similar nuts which are designated 
generally by the letter N. The pressure discs 
2 and 2 and the centering elements 3 and 31 

are disposed about shaft 0 by means of the nuts 
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N in desired spaced relation to effect their proper 
functioning. It will be appreciated that the utili 
zation of nuts N permits the ready assembling of 
the device upon the threaded shaft 10 and its re 
dismantling therefron. 
The principal feature of the invention resides 

in an assemblage for effecting the cleaning Ol' 
polishing operation which provides not only for 
the complete removal of accumulated matter 
from the pipe walls but also for additionally 
smoothing out corroded or pitted areas to a de 
gree that the inner wall of the pipeline presents a, 
generally uninterrupted Smooth Surface and re 
duces the frictional resistance to the fluid flow. 
It will be understood from a further description 
of the apparatus that the cleaning or polishing 
assemblage is also Secured about the shaft by 
means of nuts N in order to provide for the Com 
plete dismantling of the various cooperating ele 
ments of the device. 

Referring again to Figure 1 the cleaning and 
polishing elements are each indicated by the au 
meral 5 since they are constructed of the same 
material and are generally similar in design. The 
members 5 are constructed of abrasive material : 
and are in the form of blocks or shoes of substan 
tial length and width with curvilinear upper 
working surfaces to contact the inner Surface of 
the pipe and expedite the cleaning and polishing 
function. Spring means are provided to main 
tain the members 5 in constant contact With the 
inner walls of the pipeline while permitting some 
retraction of the members to pass througin oio 
structions such as valves which are located with 
in the pipeline. 
A collar 6 is secured about the shaft i3 and 

held in position by nuts N. The collar is provided 
with a plurality of flanges or plates each of 
which is apertured at 8 for the reception of aper 
tured cooperating clamping plates 9. A plurality 
of generally similarly designed leaf SpringS 23 are 
provided and each has one end portion 2 
clamped and fixed between each cooperating pair 
of plates 7 and 9 by nut and bolt assemblies 
generally indicated at 22. The leaf Springs 26 ex 
tend longitudinally of the shaft iO and have free 
end portions 23 spaced laterally from shaft le 
and each end portion 23 is inclined from its fixed 
end 21 at an angle to the shaft 0 as indicated. 
The strength of the leaf Springs 26 Will be suffi 
cient to normally maintain the free ends 23 later 
ally outwardly from the shaft 6 to such a de 
gree that as the Springs are contracted when the 
device is placed in a pipeline the Springs will exert 
pressure outwardly thereof to maintain consider 
able frictional contact of the elements 5 with the 
inner surface or wall of the pipeline. 
In Figure 2 the device is shown positioned with 

in a pipeline P and needs no further description 
since it is in all respects similar to Figure 1. 

Referring to Figure 3, the cleaning and polish 
ing assemblage will comprise, for example, four 
abrasive members i5 each of which is secured to 
an end portion 23 of a corresponding leaf Spring 
by means of bolt assemblies. The bolt assemblies, 
by preference, comprise cap screws 24 which are 
embedded in the body of the abrasive shoes and 
are secured to the end portion of the leaf Springs 
23 by nuts 25. Between the end portion 23 of 
each leaf spring and the abrasive inenbers 5 is 
provided a flanged nounting plate 28 and a pli 
able shock absorbing pad 2. 
The leaf springs 20 will be of substantial length 

in order not to exceed the allowable StreSS of the 
spring material in bending. It becomes neceSSary 
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when utilizing the device to bend the springs to 
ward the Shaft 0 in Order to insert the abrasive 
members within a pipeline and provide complete 
surface contact of the members 5 with the inner 
Wall of the pipeline. 

In addition to the leaf SpringS 29 one or more 
coil springs 30 are provided to exert direct radial 
or lateral pressure on each of the abrasive men 
bers 5 from the Shaft . To this end a block 3 
is secured on the shaft 0 by means of nuts N and 
is provided with recesses 32 to receive and main 
tain the inner ends of each coil spring 38. To 
cooperate therewith each of the end portions 23 
of the leaf springs has provided against its under 
surface a socket 33 to receive the other ends of 
the coil springs. It will be understood then as 
the abrasive members 5 become reduced in thick 
ness because of extended periods of use that the 
compression force of the coil springS 33) will tend 
to maintain an adequate surface contact force 
between the abrasive members 5 and the inner 
Surface of the pipeline, 

It will be understood, of course, that any one, 
any combination, or all of the features of the in 
vention may be utilized to facilitate cleaning or 
the removal of the deposited material from any 
type of apparatus or equipment to which the fea 
tures of the invention may relate or apply. 
We claim: 
1. A device for cleaning and polishing the in 

ner surfaces of extended lengths of pipeline 
Which comprises a shaft, a plurality of leaf 
Springs, each of said leaf springs having one 
end Secured about one end portion of the shaft 
and extending longitudinally thereof to have a 
free end positioned about the other end portion 
of the shaft, a plurality of scraping elements 
each having an arcuate outer surface, one of said 
Scraping elements being removably secured to 
the free end of each leaf spring, pressure discs 
Secured to each end portion of the shaft beyond 
the ends of the leaf springs, said preSSure disCS 
being adapted to cooperate in centering the de 
Vice Within and propel the device through the 
pipeline under the pressure of fluid in the pipe 
line and said leaf spring being of sufficient 
strength to maintain the outer periphery of the 
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Scraping elements in contact with the inner wall 
of the pipeline. 

2. A device for cleaning and polishing the in 
her surfaces of extended lengths of pipeline which 
Comprises a shaft, a plurality of leaf Springs, 
each of Said leaf springs having one end secured 
about One end portion of the shaft and extend 
Ing. longitudinally thereof to have a free end 
positioned about the other end portion of the 
shaft, a plurality of abrasive elements each hav 
ing an arcuate outer surface, one of said scrap 
ing elements being removably secured to the free 
end of each leaf Spring, a compression Spring 
positioned between the shaft and the free end 
of each leaf spring for maintaining the outer 
surface of each abrasive in contact with the 
inner Surface of the pipeline, pressure discs se 
cured to each end portion of the shaft beyond 
the ends of the leaf Springs, said pressure discs 
being adapted to cooperate in centering the de 
Vice Within and propel the device through the 
pipeline under the pressure of the fluid in the 
pipeline. 

RAYMOND F. AdLEY. 
JAMES G. DAUGHERTY. 
FRANK. A. YOUNG. 
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