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1 :

This invention relates to a centering and well
cleaning tool, it being a general object of the in-
vention to provide a tool of this general char-
acter incorporating advantageous guiding and

centering features in a simple, compact, unitary
and practlcal structure.

When it is desired to cement an object such
as a casing in a well bore it is highly desirable
to remove mud, filter cake, or loose material from
the wall of the bore to provide a satisfactory
foundation for the cement and as the cement
sets it is desirable to hold or maintain the cas-
ing centralized in the well.

A general object of the present invention is to
provide a construction combining a sturdy de-
pendable centralizer construction with a satis-
factory wall cleaner so that the cleaner which is
of light, more or less frail construction in no
way impairs or interferes with the centralizer
which is preferably of sturdy unfailing construc-
tion. -

Another object of the invention is to provide a

structure of the character referred to in which

the guide and cleaner are related so that the tool

is contractible to a very small diameter, if nec-

essary, in fact to a size no greater than can be

attained with a conventional centralizer con-
ructlon

~ A further object of the invention is to provide
structure of the character referred to in which
the centralizer or cleaners are arranged in tandem
of end to end lengthwise of the pipe, while the
centralizer serves as a mounting or carrier for
the cleaners. With my present construction it is
unnecessary to attempt to establish a satisfactory
joinder of the lightly constructed cleaners to the
well casing, since the connection of the cleaners
to the ends of the centralizer is secure and de-
pendable and can, if desired, be done in a posi-
tion or at a point remote from the casing where
conditions are favorable to satisfactory manu-
facture.

Another object of the invention is to provide
a structure of the general character referred to
in which the cleaners are detachable from or
releasably held by the centralizer making it pos-
sible for the operator to use the cleaners at will
and further making it possible to readily vary
the size, shape, or character of the cleaners used
in connection with a particular centralizer as
circumstances may require.

- .The various objects and features of my inven-
tion will be fully understood from the follow-
ing detailed description of typical preferred forms
and applications of the invention, throughout
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which description reference is made to the ac-
companying drawings, in which: :

Fig. 1 is a view with certain parts broken away
illustrating a typical form and application of the
present invention showing  the centralizer
equipped at each end with cleaners, the cen-
tralizer being applied to a typical well casing and
the assembly being indicated in a well bore. - Fig.
2 is a plan section taken as indicated by line
2—2 on Pig. 1. Fig. 3 is an enlarged longitudinal
sectional view taken as indicated by line 3—3 on
Fig.-1. Pig. 4 is a plan section taken substan-
tially as indicated by line 4—4 on Fig. 1.. Fig. b
is a view of a part of one of the cleaners that
I have provided showing it removed from the
other parts of the struciure. Fig. 6 is .a
view of a portion of a modified construction, be-
ing a view similar to the upper portion of Fig. 1,
showing a structure somewhat different than
that shown in Fig. 1. Fig. 7 is a view similar
to Fig. 3 showing the construction illustrated in
Fig. 6, being an enlarged view taken as indi-
cated by line T—T on Pig. 6. Fig. 8 is an en-
larged plan section taken as indicated by line
8—8 on Fig. 6. Fig. 9 is a view similar to Fig. 6
of a further modified form of construction, and
Fig. 10 is a view similar to Pig. 7 showing the
construction illustrated in Fig. 8, being an en-
larged view taken as indicated by line 10—i0 on
Fig. 9.

The structure of the present invention is par-
ticularly applicable to a well casing, or the like,
to be used in the course of cementing such cas-
ing in a well bore and it serves to dislodge mud,
filter cake or loose formation from the walls of
the well bore and to maintain the casing cen-
tral in the bore as cement is applied and sub-
sequently sets. In the drawings I have shown
a typical application of the invention to a well
casing A shown located in a well bore B. The
particular casing A shown in the drawings in-
volves tubular sections i0 joined by couplings
{1 in the manner common to well casings, and
the structure of the present invention is shown
applied to a casing at a coupling 11 to embrace
or straddle the coupling or other stop. or shoul-
der affixed to or carried by the casing with the
result that the stop serves as a means of main-
taining the structure in the de51red position
lengthwise of the casing.

. The structure of the present invention includes
what may be termed a centralizer C and one or
more scratcher devices or cleaners D combined
with or related to the centralizer. Ordinarily in

practice it is desirable'to provide tWo cleaners
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D in connection with g single centralizer C and
to arrange the cleaners in tandem with the cen-
tralizer at the ends thereof, in which case I pro-
vide means E coupling the cleaners with the
centralizer.

The centralizer C employed in carrying out the
invention may vary widely in form and construc-
tion, it being preferred, however, that it be of
somewhat conventional form including upper and
lower collars 12 and [3 with a plurality of spacers
{4 of flexible resilient material such as spring
steel extending between the collars. In the pre-
ferred construction shown in the drawings each
collar of the centralizer is of sectional construc-
tion enabling the centralizer to be assembled
around a casing rather than being slid lengthwise
over the end thereof. In the drawings I have
shown each collar as involving two semi-circu-
lar sections z joined by suitable coupling pins 16,
the collar sections having meshing or overlapping
parts 17 which are engaged and connected by the
pins 16.

The spacers 14 of the centralizers are elongate
members preferably in the nature of leaf springs
extending lengthwise of the structure and cir-
cumferentially spaced substantially as shown
throughout the drawings. Each spacer is shown
as having a middle bearing portion 20 and end
parts 21 which engage and are joined to the col-~
lars 12 and (3. In the case illustrated the ends
of the spacers are permanently joined to the col-
lars as by welding 22 so that they extend in a
direction parallel with casing A. Imay if I so de-
sire pitch the spacers in a manner such as is
shown in Fig. 9 so that they spiral about the cas-
ing A.

In accordance with the preferred application
of the centralizer C the upper collar 12 is ar-
ranged above the coupling or stop (I of the cas~
ing, while the lower collar I3 is arranged below
the coupling (1. With this arrangement the
coupling |1 serves to locate the centralizer on the
casing allowing but limited movement of the
structure lengthwise of the casing. In cases
where it is desirable to employ more centralizers
C than there are couplings {1, or where central-
izers are required to be closer together than are
the couplings, I may provide suitable collars or
stops of any suitable form in addition to or in
place of the collars and the stops may be spaced
along the casing as desired. The coupling shown
in the drawings is a stop and may be considered
both as a coupling and a stop since it serves both
functions.

Referring specifically to the form and applica-
tion of the invention shown in Figs. 1 to 5, in-
clusive, there is a scratcher device or cleaner
D at each end of the centralizer and the cleaners
are arranged tandem to the centralizer so that
there is a cleaner immediately adjacent and pro-
jecting from the outer end of each centralizer
collar.

The particular cleaner shown in Figs. 1 to 6
includes, generally, an annular body 30 surround-
ing the casing A and a plurality of scratcher fin-
gers 31 carried by each body and projecting
therefrom in a manner to effectively engage and
act upon the wall of the well bore B. In accord-
ance with my invention each cleaner body is free
of the casing A, that is, is related to the casing
so that it is not joined or fixed thereto but rather
is attached to the centralizer through the
means E.

The particular cleaner body 30 under consid~
eration includes, generally, a tubular main por-
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tion 33 preferably a thin-walled member some-
what larger in diameter than the casing A, and
inwardly projecting end flanges 34 at the ends of
the main portion 33 projecting inwardly to-
ward and preferably closely approaching the
casing A. In the preferred construction the
flanges 34 are integral with the part 33. The
main tubular part 33 of the cleaner is provided
with a plurality of openings 35 that pass or ac-
commodate the fingers 3(, and in the preferred
arrangement where the fingers are in two rows
around the cleaner, one close to each end flange
34, there are two rows of openings 35.

In the preferred construction shown in the
drawings each body 30 is of sectional construction
enabling the body to be assembled around a cas-
ing. In the drawings I have shown each body 30
as involving two semi-circular sections ¥ joined
by suitable coupling pins 36, the body sections
having meshing or overlapping parts 37 which
are engaged and connected by the pins.

Each finger is shown as including a base por-
tion 40, a projecting tip portion 41, and an anchor
portion or tail part 42. The base portion 40 is
preferably coiled or spirally formed as illustrated
in the drawings and occupies or extends through
an opening 35 to enter a chamber 46 established
between the body portion 33 and the exterior of
the casing A. In practice the base 40 may vary
in size or diameter depending upon the size of
the opening 35, and it may vary in length de-
pending upon the depth of the chamber 46 or
upon the amount of base that may be allowed to
project beyond the exterior of the body part 33.

The tip 41 of the finger may be a straight or
substantially straight elongate part joined to and
continuing from the base 40. In the case illus-
trated the tip is the outer end portion of the wire
out of which the finger is formed and it ex-
tends radially outward and at the same time
circumferentially and somewhat axially of the
cleaner, as clearly illustrated throughout the
drawings. With this disposition of the tip 41 the
cleaner can be readily lowered through a well
bore and the cleaner can be rotated in a clockwise
direction without danger of over-stressing or
deforming the fingers. If the cleaner is moved in
a counter-clockwise direction or is moved up-
wardly the fingers have a marked tendency to be
deflected outwardly giving the cleaner a wide
range of action.:

The anchor or tail part 42 of the finger is lo-
cated entirely within the chamber 46 and may be
held by or anchored to a suitable fixed part such
as a projection 4T located in the chamber 486.
The tail parts 42 of two fingers, one in the upper
row of fingers and one in the lower row of fin-
gers may be fixed to a common projection 47, as
shown in Fig. 3, by looped parts 48 formed at or
on the ends of the tai]l parts 42 engaged around
the projection. The projections 471 extend in-
wardly from the body part 33 and have heads
retaining the looped parts in position thereon.
The fingers 3f occurring adjacent the joint es-
tablished between the sections ¥y may be individ-
ually anchored by single projections each en-
gaged by but one looped part 48 as shown in Figs.
1 and 3 of the drawings.

In the preferred relationship of parts the base
40 fits the opening 35 with substantial clearance
and the chamber 46 is such as to allow for cone-
siderable movement of the base portion and tail
parts therein, if necessary. In the particular
case under consideration the body of the cleaner
is, in effect, a continuous annular element formed
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of the semi-circular sections ¥ joined by the pins
31. - :

‘'The means E provided to couple the cleaner
with the collar of the centralizer is in the form
of the invention under consideration a perma-~
nent means involving welding permanently join-
ing the hody section ¥ of the cleaner to the collar
section z at the outer end portions thereof. I
prefer to join or relate each collar section = and
its attached body.-section y:so that they form a
unit that can be readily applied to a casing i0.
In the arrangement shown each collar section ¢
has a body section v joined thereto by welding
51 so that the pins 16 and 37 are in alignment.

With this arrangement the pins at one side of I

this structure may be initially installed assem-
bling the entire structure info a unit that can be
easily handled and which can be hinged or folded
around the casing (0 to be made fast by applica~
tion of the pins 16 and 37 at the other side of
the structure. It is to be observed that in the
case illustrated the body of the cleaner is of sub-
stantially the same outside diameter as the col-
lar of the centralizer to which it is connected, be-
ing shown as but slightly larger than the collar,
it being apparent that with the construction
that I have provided these parts may be made to
correspond in diameter, if it is so desired.
Through the relationship of parts above de-
scribed the body sections may be joined to the
collar sections after which they may be assem-
bled around the casing A.

In the form of the invention illustrated in Figs.
6, 7 and 8 of the drawings the body 30® of the
cleaner is detachably joined to the collar such
as collar {22 of the centralizer through means
E’. In this form of the invention the main tu-
bular portion of the cleaner bhody may be a
straight simple tubular element as hereinabove
described, and the fingers 31 may correspond to
those hereinabove described. The end flanges
342 of the cleaner body are shown somewhat
biased or inclined instead of being straight in-
wardly projecting.

The means E’ is shown as including a curved
lip 10 projecting from the inner edge portion of
the flange 342 adjacent the collar 122 which lip
is seated or engaged in an undercut channel or
recess 71 in the end portion of the centralizer
collar. When employing the releasable connect-
ing or coupling means E’ just described it is ad-
vantageous that the body 392 of the cleaner be
sectional, that is, that it be formed in semi-cir-
cular sections that can be easily assembled
around a casing A, it being unnecesary that the
body sections be joined by welding or other per-
manent connecting means. When the collar 122
of the centralizer is assembled around the cas-
ing A with the lip 70 engaged in the recess Tl
the body of the cleaner is effectively coupled to
the collar so that it cannot become detached
therefrom. In practice it is desirable in such case
to provide a means for securing the body sec-
tions of the cleaner together at the outer or pro-
jecting end of the cleaner. In the case illus-
trated a curved lip 782 is shown projecting from
the outer flange 242 of the cleaner body and a
retainer band 88 is shown engaged in the lip 70#
and extending around the body of the cleaner
positively preventing separation of the body sec-
tions at the outer end portion thereof. The ring
or retainer band 88 may be a simple annular rod
or heavy wire with its ends joined as by welding
8.

In the form of the invention illustrated in Figs.
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9 and 10:of thé drawings’the: body 30%: of the
cleaner is shown as an integral exténsion of the
collar 12» in which case the body of the cleaner
may. comprise merely the tubular body portion
33t and an outer end flange 34P.". In this case the
fingers 81 may be of the same formation herein-
above described and they may be carried by and
related to the body of the.cleaner in the manner
described above. . The projections that hold: the
looped ends 48 of the fingers are shown: gs rivets
£3.with washers 82 under the heads of the rivets
engaging the looped ends. It is to be observed
that in this form-of the invention the exterior
of body 36 is of the same diameter and is con-
tinuous with the exterior of.the collar of the
centralizer. ) )

From the foregoing description it will be ap-
parent that I have, by my present invention, pro-
vided a structure combining an effective cen-
tralizer construction and an advantageous cleaner
construction in a most compact, simple and prac-
tical manner, arranging the cleaner or cleaners
at the ends of the centralizer and without com-
plicating in any way the construction, formation,
or operation of the centralizer. As will be ap-
parent from Figs. 1 to 10 of the drawings the in-
vention may be carried out so that the cleaners
are separately formed or independently con-
structed units which are incorporated with the
centralizer, if desired. It is also to be observed
that with my construction the ordinary or con-
ventional type of cleaner construction is advan-
tageously mounted without being joined directly
to the casing, the coupling or other stop between
the cleaner and the centralizer serving as the sole
mounting means for the cleaner.

Having described only typical preferred forms
and applications of my invention, I do not wish
to be limited or restricted to the specific details

- herein set forth, but wish to reserve to myself any

variations or modifications that may appear to
those skilled in the art and fall within the scope
of the following claims.

Having described my invention, I claim:

1. A well tool adapted for lateral application
to a well casing to be lowered into a well bore,
the casing having a stop element thereon, com-
prising in combination: a pair of axially spaced
collars, each collar including substantially semi-
circular sections connected by diametrically posi-
tioned axially extending hinge pins, a plurality
of circumferentially spaced bowed spacers having
their ends fixed to said collars, said bowed spacers
being shaped to span the stop element on the
casing and to contact the wall of the well bore
for centering the casing therein, a scratcher de-
vice secured to at least one of the spaced collars,
the scratcher device including a pair of semi-
circular elements cooperating to encircle the cas-
ing, the joints between the elements being aligned
with said hinge pins, weld means connecting each
of the semi-circular elements with one of said
collar sections, and scratcher fingers on said ele-
ments extending outwardly to engage the wall of
the well bore.

2. A well tool adapted for lateral application
to a well casing to be lowered into a well bore,
comprising in combination: a pair of axially
spaced collars, each collar including substan-
tially semi-circular sections connected by dia-
metrically positioned axially extending hinge
pins, a plurality of circumferentially spaced
bowed spacers having their ends fixed to said
collars, said bowed spacers being shaped to con~
tact the wall of the well bore for centering the
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casing therein, a scratcher device secured to each
of the spaced collars, each scratcher device com-
prising a pair of semi-circular elements, each ele-
ment being fixed to one of the collar sections, the
joints between the elements being aligned with
said hinge pins, weld means connecting each of
the semi-circular elements with one of said collar
sections, and scratcher fingers on said elements
extending outwardly to engage the wall of the

well bore.
KENNETH A. WRIGHT.

REFERENCES CITED

The following references are of record in the
file of this patent:

10

15

Number Name Date
1,820,391 Hartman ___..______ Aug. 25, 1931
2,174,085 Hartman __________ Sept. 26, 1932
2,296,514 Gibson e Sept. 22, 1942
2,312,600 Steps oo Mar. 2, 1943
2,392,144 Hall . ___.__.._.Jdan. 1, 1946

0il Weekly, vol. 102, No. 5, page 37, July 7, 1941,

UNITED STATES PATENTS

OTHER REFERENCES



