US 20090014182A1

a9y United States

a2y Patent Application Publication (o) Pub. No.: US 2009/0014182 A1

Frey 43) Pub. Date: Jan. 15, 2009
(54) DRILL PIPE WIPER SYSTEM AND (52) US.CL ..o 166/311; 166/177.3; 175/84

ASSOCIATED METHOD (57) ABSTRACT
(76) Inventor: Grant J. Frey, Edmonton (CA) The drill pipe wiper system includes a plurality of coexten-
sively shaped rectilinear support rails with axially opposed
Correspondence Address: ends with a plurality of openings formed in the opposed ends
ASHKAN NAJAFI, P.A. of the support rails, a plurality of ports penetrating an outer
6817 SOUTHPOINT PARKWAY, SUITE 2301 surface of the support rails, and a plurality of spring-loaded
JACKSONVILLE, FL 32216 (US) latch pins. The system further includes a plurality of coexten-
sively shaped rectilinear end rails and a mechanism for
(21) Appl. No.: 11/825.805 attaching the support rails to a support surface. The support
’ rail attaching mechanism includes a plurality of coexten-
o sively shaped rectilinear beams, a plurality of cotter pins, a
(22)  Filed: Jul. 10, 2007 plurality of coupling members monolithically formed with
A . . the second ends of the shafts, and a rectilinear channel. A
Publication Classification moisture removing mechanism includes a carrier assembly
(51) Int.ClL with a first plate, a second plate, a plurality of first slider
E21B 33/08 (2006.01) guides, a third plate, a fourth plate, a plurality of second slider

E21B 37/02 (2006.01) guides, and wiper pads.
56‘ 56(
uo L 1% w0 3 Y
2 » 1




Patent Application Publication Jan. 15,2009 Sheet 1 of 8 US 2009/0014182 A1

ap
(»
730
c P U

n

S

M

RE!
N1

-

=]




Patent Application Publication Jan. 15,2009 Sheet 2 of 8 US 2009/0014182 A1

%\»
2 [ o
“m
@@j;_
1 ign
R | Hes
A D

FIG. 2

N

o
I/ {
[
24

]
DT

>
AN/




Patent Application Publication Jan. 15,2009 Sheet 3 of 8 US 2009/0014182 A1




Patent Application Publication Jan. 15,2009 Sheet 4 of 8 US 2009/0014182 A1

FIG. 4



Patent Application Publication Jan. 15,2009 Sheet 5 of 8 US 2009/0014182 A1

5L
W —F, 7
o) \5%
° ) 15
/ \
50 5%
() e v 0 £
J:
yF -
A FIG.5 L\
|0 20
5%
yq J
:z ] /6L
P
0 j 567 \5?
: . , : F/ﬁ‘g
o I :
“~—1 0

FIG.6



Patent Application Publication Jan. 15,2009 Sheet 6 of 8 US 2009/0014182 A1

|1 do,_
s 3
D } U4

L L/ A
L= i i =
JER A=
&\ § DA

6) 45 ER 59

FIG.7



Patent Application Publication Jan. 15,2009 Sheet 7 of 8 US 2009/0014182 A1

%)
:/L\ . %(O\,
?F(;ﬁ ' 5% o)
o) _ . ' e
51 C ) ~5)
(’ ’ |
54 %5 6‘4

FIG.8



Patent Application Publication Jan. 15,2009 Sheet 8 of 8 US 2009/0014182 A1

1O

|

——> o °

—T5L

ol
A

Y2 FIG.9



US 2009/0014182 Al

DRILL PIPE WIPER SYSTEM AND
ASSOCIATED METHOD

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] Not Applicable.
STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

[0002] Not Applicable.

REFERENCE TO A MICROFICHE APPENDIX

[0003] Not Applicable.

BACKGROUND OF THE INVENTION

[0004] 1. Technical Field

[0005] This invention relates to wiper systems and, more
particularly, to a drill pipe wiper system for removing mois-
ture from an outer surface of an existing drill pipe while the
existing drill pipe is being removed from a ground surface.
[0006] 2. Prior Art

[0007] Well drilling units are employed in prospecting for
gaseous and liquid minerals and for bringing them to the
surface. Because of the need for drilling to greater depths, as
well as improving the speed of the drilling operation, tradi-
tional precision drilling techniques have been superseded by
continuous rotary drilling. Rotary drilling utilizes rotational
motion of a bit to drill the well bore. The bit is attached to a
drill string which is comprised of drill collars, a drill pipe and
a kelly joint. At the surface, rotational motion is imparted on
the drill string by a rotary table to which the kelly joint is
attached.

[0008] Thedrill cuttings produced by the bit that operates at
the bottom of the well bore are carried to the earth’s surface by
circulating drilling fluids, i.e. drilling mud. That is, the drill-
ing fluids are continuously pumped down the well bore
through the kelly joint, and the drill pipe and the bit are
recirculated to the surface. As drilling progresses, new joints
of drill pipe are added. This process is commonly known in
the art as “making a connection”.

[0009] Conversely, the drill string must also be removed
periodically to replace worn bits and damaged drill pipe. This
process in commonly known in the art as “tripping out”.
Tripping out is performed by removing two to four joints of
drill pipe at a time, depending upon the size of the derrick of
the well drilling unit. A consequence of tripping out is spill-
age of drilling fluids because as the drill pipe is removed from
the well bore drilling fluids drain from the inside and outside
of the drill pipe. The spillage results in drilling fluids being
wasted and rig workers being exposed to unsafe working
conditions.

[0010] To prevent fluid drainage from the drill pipe during
tripping out, pipe wipers have herefore been utilized to wipe
the outside surface of the drill pipe as the drill pipe is hoisted
out of the well bore. However, when employing the housing
assemblies of the prior art to support the pipe wipers problems
have been encountered in that the drilling fluids are not uni-
formly removed from the outside surface of the drill pipe. For
example, when the shims are removed from the rotary table in
order to allow tripping out of the drill pipe, the drill pipe can
vertically move or sway which results in uneven wiping of the
external surface of the drill pipe, as well as causing excessive
wear on the pipe wipers.
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[0011] U.S. Pat. No. 5,921,316 to McMinn discloses an
automatic pipe wiping system using a circular air manifold
with jets which are automatically triggered to flow air at the
pipe. The pipe is wiped, even when moving laterally with
crooked pipe. The pipe is air blown to wipe the mud down.
The air jets have a pneumatic logic circuit that senses upward
pipe movement and starts air flow to a manifold around the
pipe. Unfortunately, this prior art example does not provide a
means for quickly changing a wiper pad during operation of
the system.

[0012] U.S.Pat. No. 5,842,252 to Cameron discloses a pipe
wiper assembly for stripping fluid from oil and gas well
strings which has a pair of rams which can move from a first
remote position relative to the pipe forward to a second posi-
tion contacting and wiping the pipe and forward to a third
position when the pipe is not in the oil or gas well to protec-
tively cover the well. The rams are mounted in a carrier which
has freedom of movement in any radial direction to allow the
rams to be centralized around the oil or gas well string. The
unit also has alignment guides such that when the rams are
returned to the first position, the rams and carrier will be
centralized over the well bore and the freedom of radial
movement is eliminated. Unfortunately, this prior art example
does not provide a means for quickly changing a wiper pad
during operation of the system.

[0013] U.S. Pat. No. 5,170,853 to Mason discloses a pipe
wiper assembly that comprises a first housing for support-
ingly receiving at least one resilient wiper member. A second
housing is supported above the well bore for connecting the
first housing to the stack assembly of the drilling unit. The
first and second housings are interconnected such that the first
housing is selectively movable in response to vertical devia-
tions of the drill pipe as the drill pipe is withdrawn from the
vertically extending well bore. Unfortunately, this prior art
example does not provide a means for collecting the wiped
fluid and redistributing said fluid back into the circulation
system.

[0014] Accordingly, the present invention is revealed in
order to overcome the above noted shortcomings. The present
invention satisfies such a need by providing a system that is
convenient and easy to use, durable in design, and designed
for removing moisture from an outer surface of an existing
drill pipe while the existing drill pipe is being removed from
a ground surface. The drill pipe wiper system includes a mud
skirt for directing the flow of wiped fluids back into the
circulation system. In addition, the wiper pads can be quickly
replaced when needed, even during operation of the drill. The
present invention is simple to use, affordable, and designed
for many years of repeated use.

BRIEF SUMMARY OF THE INVENTION

[0015] In view of the foregoing background, it is therefore
an object of the present invention to provide a system for
removing moisture from an outer surface of an existing drill
pipe while the existing drill pipe is being removed from a
ground surface. These and other objects, features, and advan-
tages of the invention are provided by a drill pipe wiper
system.

[0016] The drill pipe wiper system includes a plurality of
coextensively shaped rectilinear support rails with axially
opposed ends. Each of such support rails effectively has a
plurality of openings formed in the opposed ends of the sup-
port rails and located adjacent to a vertical edge thereof. Each
of such openings has a centrally registered axis oriented at a
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right angle to the longitudinal length of the support rails, and
the openings are equidistantly spaced along a vertical plane
registered parallel to the vertical edge of the opposed ends of
the support rails.

[0017] Each of such support rails further includes a plural-
ity of ports penetrating an outer surface of the support rails
and equidistantly spaced therealong. Selected ones of such
ports is located adjacent to a top edge of the support rails
while other ones of the ports are located adjacent to a bottom
edge of the support rails. Each support rail further conve-
niently includes a plurality of flanges directly attached to the
outer surfaces of the support rails and extending outwardly
and away therefrom. Each of such flanges has a first portion
oriented along the horizontal plane and further has a second
portion oriented upwardly and along the vertical plane.
[0018] Such a first portion of the flange is advantageously
located subjacent to an associated one of the ports of the
support rails, and such a second portion is spaced from the
outer surface of the support rails and further has a hole formed
therein. Each of such holes has a centrally registered axis
aligned with a centrally registered axis of an associated one of
the ports of the support rails. The respective centrally aligned
axes are oriented perpendicular to the longitudinal length of
the support rails.

[0019] The support rail further includes a plurality of
spring-loaded latch pins suitably shaped and sized such that a
distal end of the latch pins simultaneously penetrates the
holes of the second portions of the flanges and the ports of the
support rails respectively. Such distal ends of the latch pins
directly contact the walls and the third and fourth plates
respectively of the carrier assembly in such a manner that the
carrier assembly is prohibited from prematurely and undesir-
ably exiting the hollow chamber during operating procedures.
Each of the latch pins further has a second end oriented
perpendicular to the distal end of the latch pin.

[0020] The system further includes a plurality of coexten-
sively shaped rectilinear end rails with right and left ends
respectively. Each of such end rails is directly attached to the
respective opposed ends of the support rails. Each of the end
rails effectively includes a plurality of flattened tabs mono-
lithically formed in the right and left ends respectively of the
end rails and extending outwardly and away therefrom. Each
of such tabs has a top surface oriented in parallel with a top
surface of the end rails. The tabs are equidistantly spaced
along the respective right and left ends of the end rails, and
each of the tabs has an aperture formed in a center region
thereof and penetrating therethrough.

[0021] The end rails further include a plurality of linch pins
suitably sized and shaped for penetrating through associated
ones of the apertures of the tabs, and the tabs of the end rails
are interfitted within associated ones of the openings of the
support rails such that the end rails and the support rails
respectively cooperate to form a substantially rectangular-
shaped structure. Such a structure conveniently has a hollow
chamber formed therein. The linch pins and the tabs of the
ends rails respectively cooperate to prevent the end rails from
prematurely and undesirably separating from the supportrails
and thereby maintain the ends rails and the support rails in a
fixed and static position during operating conditions.

[0022] The system further includes a mechanism for attach-
ing the support rails to a support surface. Such an attaching
mechanism is directly connected to the respective opposed
ends of the support rails and disposed subjacent thereto. The
support rail attaching mechanism includes a plurality of coex-
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tensively shaped rectilinear casings with axially opposed
open ends. Each of such casings advantageously has a hollow
interior such that a continuous passageway extends along the
entire longitudinal length thereof, and each of the opposed
ends has a threaded interior surface. Each of the casings is
integrally attached directly to an interior surface of an asso-
ciated one of the support rails along the longitudinal length
thereof and has a longitudinal length that is equal to each of
the longitudinal lengths of the support rails.

[0023] The casings further have a bottom surface registered
in parallel with a lower edge of the support rails and further is
disposed subjacent thereto. Each of the casings effectively
has a plurality of bores formed in opposed lateral faces of
each of the opposed ends thereof and has a centrally regis-
tered axis oriented at a right angle to the longitudinal length of
the casing. A lower edge of the end rails abuts directly against
atop surface of the casings when the end rails are attached to
the support rails.

[0024] The support rail attaching mechanism further
includes a plurality of coextensively shaped rectilinear beams
with axially opposed first and second ends respectively. Such
beams are telescopically interfitted within the passageways of
the casings, and each of the beams has a plurality of holes
formed in opposed lateral surfaces thereof and equidistantly
spaced along a longitudinal length thereof. Such holes con-
veniently align with associated ones of the bores to provide a
continuous conduit therethrough.

[0025] The support rail attaching mechanism further
includes a plurality of cotter pins simultaneously penetrated
through the bores and the openings when the beams are inter-
fitted within the casings for prohibiting the beams from pre-
maturely and undesirably separating during operating condi-
tions. The mechanism further includes a plurality of threaded
shafts with axially opposed first and second ends respectively
where the first ends of the shafts are removably attached to the
first ends of the beams. Such shafts advantageously have a
longitudinal length registered in parallel with the longitudinal
lengths of the beams.

[0026] The mechanism further includes a plurality of cou-
pling members monolithically formed with the second ends
of the shafts. Such coupling members effectively include
flattened plates and U-shaped hooks. The coupling members
are for removably attaching the support rails to the support
surface. Finally, the support rail attaching mechanism
includes a plurality of adjusting nuts threadably attached to
the shafts and intercalated between the first and second ends
thereof.

[0027] The system further includes a rectilinear channel
integrally attached to the support rail attaching mechanism
for directing drilling fluid back towards the existing drill rig
circulating system and a mechanism for removing moisture
from the outer surface of the existing drill pipe. Such a mois-
ture removing mechanism is directly attached to the support
rails and includes a carrier assembly that includes a first plate
provided with opposed open and closed ends respectively and
has a plurality of walls extending upwardly at a right angle
from a top surface thereof. The walls of the carrier assembly
are contiguously oriented along laterally opposed outer edges
of'the first plate, the walls extending along an entire longitu-
dinal length of the first plate, each of the walls has a groove
formed in an exterior surface thereof and conveniently
extending along a longitudinal length thereof, a plurality of
spacers monolithically formed with a bottom surface of the
first plate and extending downwardly and away therefrom,
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[0028] The carrier assembly of the moisture removing
mechanism further includes a second plate coextensively
shaped with the first plate and has a top surface monolithically
formed with the spacers such that the spacers are intercalated
between the first plate and the second plates respectively.
Such a second plate advantageously has laterally opposed
edges folded downwardly and inwardly toward a centerline of
a bottom surface of the second plate such that each of the
edges forms a continuous groove along the longitudinal
length of the second plate.

[0029] The carrier assembly further includes a plurality of
first slider guides interfitted within the folds of the second
plate and statically attached thereto. Such first slider guides
effectively extend along a longitudinal length of the folds.
The carrier assembly further includes a third plate provided
with opposed open and closed ends; a fourth plate coexten-
sively shaped with the third plate and a plurality of second
slider guides monolithically formed with a bottom surface of
the third plate and a top surface of the fourth plate such that
the second slider guides are intercalated between the third and
fourth plates respectively.

[0030] The second slider guides conveniently have a longi-
tudinal length equal to longitudinal lengths of the third and
fourth plates respectively. Each of the first, second, third, and
fourth plates have equal longitudinal lengths and equal lateral
widths respectively, and the third plate is telescopically inter-
fitted within the first slider guides such that the open ends of
the third and fourth plates respectively are in fluid communi-
cation with the open ends of the first and second plates respec-
tively during operating conditions. A plurality of key strips is
monolithically formed in respective top surfaces of the sec-
ond and fourth plates and respective bottom surfaces of the
first and third plates. Such key strips are equidistantly spaced
along a major portion of the respective top and bottom sur-
faces.

[0031] The carrier assembly further includes first and sec-
ond wiper pads. Such a first pad is intercalated between the
first and second plates respectively while the second wiper
pad is intercalated between the third and fourth plates respec-
tively. Each of the first and second pads advantageously
extend into the open ends of the first, second, third, and fourth
plates respectively, and the pads are statically affixed in place
by the associated ones of the key strips. A pair of anchor
brackets is monolithically formed in the top surface of the
third plate and extends upwardly and away therefrom and the
anchor brackets are located at opposed corners of the closed
end of the third plate.

[0032] A method for removing moisture from an outer sur-
face of an existing drill pipe while the existing drill pipe is
removed from a ground surface includes the steps of: provid-
ing a plurality of coextensively shaped rectilinear support
rails with axially opposed ends; directly attaching a plurality
of coextensively shaped rectilinear end rails to the respective
opposed ends of the support rails, wherein each of the end
rails has right and left ends respectively; attaching the support
rails to a support surface; and removing moisture from the
outer surface of the existing drill pipe.

[0033] The method further includes the step of directly
attaching a plurality of coextensively rectilinear casings to an
interior surface of an associated one of the support rails along
the longitudinal length thereof. Such casings have axially
opposed open ends and a hollow interior such that a continu-
ous passageway extends along the entire longitudinal length
thereof. Each of the opposed ends have a threaded interior
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surface and each of the casings has a longitudinal length that
is equal to each of the longitudinal lengths of the support rails.
The casings further have a bottom surface registered in par-
allel with a lower edge of the support rails and disposed
subjacent thereto, and each of the casings has a plurality of
bores formed in opposed lateral faces of each of the opposed
ends thereof and has a centrally registered axis oriented at a
right angle to the longitudinal length of the casing.

[0034] The method further includes the steps of: directly
abutting a lower edge of the end rails against a top surface of
the casings when the end rails are attached to the support rails
and telescopically interfitting a plurality of coextensively
shaped rectilinear beams within the passageways of the cas-
ings. Such beams have axially opposed first and second ends
respectively, and each of the beams has a plurality of holes
formed in opposed lateral surfaces thereof and equidistantly
spaced along a longitudinal length thereof. The holes align
with associated ones of the bores to provide a continuous
conduit therethrough.

[0035] The steps further include simultaneously penetrat-
ing a plurality of cotter pins through the bores and the open-
ings when the beams are interfitted within the casings for
prohibiting the beams from prematurely and undesirably
separating during operating conditions and removably attach-
ing a first end of a plurality of threaded shafts to the first ends
of'the beams. Such shafts have a second end axially opposed
from the first end and have a longitudinal length registered in
parallel with the longitudinal lengths of the beams. The
method further includes the step of providing a plurality of
coupling members monolithically formed with the second
ends of the shafts. Such coupling members include flattened
plates and U-shaped hooks for removably attaching the sup-
port rails to the support surface. The method also includes the
step fo threadably attaching a plurality of adjusting nuts to the
shafts by intercalating the adjusting nuts between the first and
second ends of the shafts.

[0036] The method further includes the step of providing a
carrier assembly including a first plate provided with opposed
open and closed ends respectively and a plurality of walls
extending upwardly at a right angle from a top surface
thereof. Such walls are contiguously oriented along laterally
opposed outer edges of the first plate and extend along an
entire longitudinal length of the first plate. Each of the walls
has a groove formed in an exterior surface thereof and extend-
ing along a longitudinal length thereof.

[0037] The carrier assembly further includes a plurality of
spacers monolithically formed with a bottom surface of the
first plate and extending downwardly and away therefrom and
a second plate coextensively shaped with the first plate that
has a top surface monolithically formed with the spacers such
that the spacers are intercalated between the first plate and the
second plates respectively. The second plate has laterally
opposed edges folded downwardly and inwardly toward a
centerline of a bottom surface of the second plate such that
each of the edges forms a continuous groove along the lon-
gitudinal length of the second plate.

[0038] The carrier assembly further includes a first plural-
ity of slider guides interfitted within the folds of the second
plate and statically attached thereto, wherein the first slider
guides extends along a longitudinal length of the folds. The
carrier assembly further includes a third plate provided with
opposed open and closed ends, a fourth plate coextensively
shaped with the third plate, a plurality of second slider guides
monolithically formed with a bottom surface of the third plate






