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1o all whom it may concern: -
Be it known that I, BENJAMIN F. WARREN,
of the city and county of Philadelphia,in the
State of Pennsylvania, have invented certain
5 new and useful Improvements in Apparatus
for Clearing Out Pipe-Lines for Transporting
Petroleum, of which improvements the follow-
ing 18 a specification. -
It has long been known that the walls and
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with accumulations of paraffine, which ob-
struct not only the operation of the well, but
the flow of the oil into it, and several patents
have been taken out for devices intended to
remove such obstructions. -

The miore recent construction and use of
pipe-lines through which petroleum is trans-
ported a long distance has developed a similar
accumulation of paraffine or analogous acere-
tions upon the interior surface of these pipes,

‘and when the obstruction thus occasioned has
become so serious as to sensibly diminish the
carrying capacity of the line it is necessary
to clean out the pipes. It is of course impos-
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that might be availed of under ordinary cir-
cumstances where the pipes could be readily
taken up, or disconnected and connected again
at short intervals. Itis equally manifest that
the devices above referred to for seraping the
vertical walls or continuous straight tubing of
an o1l-well are not available in a pipe-line, not
only on account of the great length of its sec-
tions, but because, while in general approxi-
mately horizontal, the pipe-line is necessarily
adapted to the irregularities which are met
with In 1ts course—as, for example, in carry-
1ng 1t across a stream or a wide ravine.

It . is the object of my invention to provide
an apparatus which will effectually remove
the accumulations of paraffine or analogous
accretions from the interior surface of a pipe-
line and insure its discharge at the open end
without any necessity of taking up the pipes
or disconnecting the line between the extremi-
ties of a section. In attaining this object I
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found it necessary to have a detached appa-
ratus which could be put into one end of a
section of the pipe-line and left without any
50 attachment or connection with anything else,
to work its own way, under the pressure of |

tubing of oil-wells become gradually coated.

sible practically to do this in any of the ways

the flowing column, through the pipes to the
other end of the section, removing as it goes
the accretions from the surface of the pipe;

and 1in order to perform its duty this detached 55

or independent apparatus must be capable of
traversing, and must be permitted to traverse,
the entire length of the section through all
the irregularities of its position. It must be.
large enough to serape the interior of the pipe
effectually, yet not liable to be lodged or
stopped in its course, and it must be adapted
or enabled to permit the detached accretions
to be swept along before it and kept mov-
ing forward in advance of it, instead of mass-
ing up and clogging or becoming jammed in
the boreof the pipe and impeding or obstruct-
ing the progress of the.apparatus.

6o

- In the accompanying drawings I have rep-

resented my improved apparatus in a form
which I have found practically efficient, and .
which embodies the essential features of my
invention. H | |
Figure 1 is a side view of the apparatus.
Fig. 2 is an end elevation from the front, and 75
IFig. 3 18 a sectional view of the rear side of
the disk. | -
T'his apparatus consists, essentially, of a core
or spindle, A, constituting the body of the
apparatus, scrapers B, arranged around the
body and extending out therefrom so as to act
upon the interior surface of the pipes, guides
C, for keeping the body in position lengthwise
centrally in the pipe, and a disk or head, D,
properly braced and secured to the rear end
of the core or body, as shown. These several
parts of the apparatus have respectively the
following characteristics, which severally con-
duce to the effect of their combined operation
and give the desired result. The core or body go
18 light and strong, and should be for a six-
inch pipe about two and a half inches in di-
ameter and about nine inches long. It may
be made of wood; or it may be a cylinder of
sheet metal closed at both ends. Thescrapers g3
or cleaners are arranged around the core in
such manner that they extend to and act upon
the interior of the surface of the pipe, so as
to scrape it and detach orloosen the paraffine,
and their free ends should be capable of yield- 1co
ing, when necessary, to pass any contraction
or bend or other irregularity in the pipe.
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- backward, so as to allow the apparatus to pass
any obstruction that would otherwise stop ift,
while, on the other hand, the plates give the
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They are made of stout elastic wire attached |

to the core and arranged spirally around it,
as shown in the drawings, their number bemg
greater or less, accordmg to.the thickness of
the aceretions to be removed, and constituting

in effect a brush or swab. The guides, also

made of iron, are strong, light, and elastlc, SO

that while they project from the core of body,

s0 as to bear against the surface of the interior
of the pipe, their free outer ends will yield and
bend down readily, so as to accommodate
themselves to any contraction or irregularity
in the pipe, and will spring out again after

passing such contraction or irregularity, and
thus always tend to keep the core and scrapers
 inastbstantially horizontal position or eentral

The disk or head is

in the bore of the pipe.
made of flexible material—such as leather—
and .re-enforced or braced by sectional back-
ings or plates, d d’ @, Fig. 3, separated from
eaeh other, as in the inst-ance shown, and by
a central plate, d°, all being secured to the out-
side of the disk. The .disk is quartered by
simple slits cut between the sectional back-

ing-plates and extending from the outer edge
of the .central plate, d*, to the circumference |
of the disk, in-order that either of the sections

into which the disk is thus divided may yield

disk: sufﬁment stiffness to w1thstand the press-
ure of the eolumn of oil upon it from behind.
This disk is of a diameter less than that of the
interior of the pipe—for example, about five
and a2 half inches in diameter for a six-inch

- pipe—and . is: secured to the rear end of the
~ body or core with its backing-plates Ollt'ﬁ ard,
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~tion to be cleared with the front end foremost,
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as shown in Figs. 1 and 3. o
The 0perat10n of the apparatus is as follows:
It is put into the pipe at the head of the sec-

so that it will travel in-the direction of the
flow of the oil, the guides, as already stated,

tending to keep it in substantially a harlzontal

position or central inthe bore of the pipe, the
disk at the.rear end also tending to prevent
its getting far out of line in the pipe. The
pressure of the flowing column of oil nowact-

ing upon the disk or head of the apparatus
forces it forward, and the scrapers or sSwabs.

- loosen and detach the paraffine as they are

forced along under the pressure of the oil |

nine miles in. length. -
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column upon the dlsk the guldes also acting
to loosen the parafﬁne, which 1s-flaky when 53

| detached, and is held in suspension in the oil.

As there is an annular space between the disk
and the interior of the pipe, and open spaces
between the guides and scrapers, the oil, being
aunder pressure, will flow around the disk 60
through this annular space faster than the ap-
paratus moves forward, and this annular and
comparatively rapid ﬂow* of the oil in advance

of the disk serves to wash the detached paraf-
fine along ahead of the apparatus, preventing 63
its lodging and clogging by carrying: it off
oradunally, and thus clearing the way for the
apparatus, as the apparatus loosens and de-
taches the paraffine from the pipe.

~ If the apparatus meets a contraction Or a..7¢
bend in the pipe, the guides and scrapers will

yield, as already described, so as to- pass 16,

and then will immediately resume their ex-
tended positions; so, also, if the disk encoun-
ters an obstruction elther of its seetions will 75
bend back under the resistance, so thatit will -
pass the point of difficulty,and the pressure of.
the column of oil will then force the deflected
section of the disk forward again to its place,

and the apparatus will resume its clearing ac- 80 o

tion. Inthisway Ihavesuccessfully operated
this apparatus through a pipe-line section of.
It is of course to be
understood that in constructing a pipe-line.
due care should be taken to- have the pipes

‘free from any such solid obstruction as would

be - lmpasmble to the .apparatus, the obstruc-
tions with which my clearing apparatus 18.
adapted to deal being . such only as may be.

accidentally carried in with the oil or inci- go

1 dentally occasioned by the use of the line.

Having thus described the nature and ob- |
jeet of my . invention, what I claim as new, and.
desire to secure by Letters Patent, is—

An improvement in. apparabus for clean-. g 5'
ing out a pipe-line for transporting petroleam,
such apparatus consisting of the core or body, .
the head .or disk, the wire cuides, and scrap-
ers, combined with a pipe containing flowing
liquid- and operating in combination, sub- 12-
stantially as and for the purposes. described.

BENJAMIN F. WARREN.

Wltnesses .
| W, H. MYERS | |
I. WALTER. DOUGLASS
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