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ABSTRACT: An apparatus for arresting upward motion of a
wire line tool blown up a production pipe by sudden excessive
downhole pressure or fluid flow. The apparatus of the inven-
tion includes a wedging member having an oblique lower face,
a connector member having a generally mating oblique upper
face, and means for suspending a wire line tool therefrom. It
also includes means for supporting the wedging member
within the annulus of the well pipe and means for slidably
coupling the wedging member and the connector member,
whereby relative convergent motion between the two mem-
bers moves the members into a braking or wedging attitude.
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BLOW-UP PREVENTER
BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention generally relates to an apparatus for prevent-
ing hazardous ascent of wire line tools suspended within a
production pipe. More particularly, this invention relates to an
apparatus which will arrest upward movement of a wire line
tool caused by a sudden fluid surge from below the tool.

2. Description of the Prior Art

Heretofore, there has been a need to prevent the sudden
blowing up of wire line tools suspended within a well pipe.
When performing routine or special wire line work on produc-
ing wells which flow by surges, either by gas lifting or natu-
rally, there is always the danger of having the wire line tools
blown or kicked up the tubing. When a tool is suddenly blown
up, the wire line above the tools will slacken, ball up, kink and
usually break, dropping the tools and creating a difficult fish-
ing job. o :

The devices used to prevent these problems in the prior art
have frequently been insensitive to small variations in bottom-
hole pressure and have been extremely difficult to use. Certain
of the prior art tools display the drawback of necessarily hav-
ing a null point or relationship between the parts of the tool
which will prevent the operation of that tool. Should a sudden
surge of fluid be experienced when the prior art tool'is in this
null point configuration, the troublesome blowup of the wire
line tool cannot be prevented.

This disadvantage in the prior art was alleviated by the addi-
tion of a spring at one of the pivot points, thereby longitu-
dinally misaligning the tool slightly and eliminating the null
point. The springed prior art device, however, displays an in-
creased tendency to hang up when used to lower the wire line
tool to its working position in the hole. )

SUMMARY OF THE INVENTION

An object of the present invention is to provide a slidably
actuated improved brake for wire line tools which is both free-
ly traveling in its longitudinally aligned attitude and a positive
brake in its wedging attitude, while retaining enough sensitivi-
ty to be actuated to the wedging attitude by a relatively small
pressure surge from below. '

The apparatus of the invention for use with a.wire line tool
in an annular opening includes a wedging member having an
oblique lower face and a connector member having a
generally mating upper face which is also oblique to the lon-
gitudinal axis of the apparatus. It also includes means for sup-
porting the wedging member within the annular opening for
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travel of the apparatus therethrough. It also includes means .

for coupling the wedging member and the connector member,
whereby relative convergent motion between the connector
member and the wedging member wedges the wedging
member between the side of the annular opening and the con-
nector member by sliding movement generally in the direction
defined by the intersection of the mating oblique faces of the
members.

In certain embodiments, the coupling means may take the
form of an elongated linking member having a lateral lug con-
nected to at least one of the wedging member and the connec-
tor member by the lateral lug slidably and rotatably engaged in
elongated longitudinal slots in that member.

In certain other embodiments, the coupling means takes the
form of slotted elongated coupler slidably and rotatably en-
gaged with lugs extending laterally through the wedging
member and the connector member. In certain embodiments,
the coupling means may take the form of slot and key means
along the oblique mating faces of the connector member and
the wedging member. In certain other embodiments, at least
one of the wedging member and the connector member is
preferably provided with friction means for contacting the

sides of the annular opening when the tool is in the wedging at-

titude, thereby ceasing travel of the apparatus therethrough.
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BRIEF DESCRIPTION OF THE DRAWINGS
The invention may be further understood by reference to

the drawings wherein like numerals refer to like parts and in
which: o o

FIG. 1 is a central séctional elevation view of the preferred

‘embodiment. of the apparatus showing the tool in_the con-

verged-or wedging attitude within a pipe.

FIG. 2 is a cross-sectional view of the apparatus as shown in
FIG. 1, taken along line 2—2. . : ,

FIG. 3 is a cross-sectional view of the apparatus as shown in
FIG. 1, taker along line 3—3. :

FIG. 4 is a rear elevation view of the preferred embodiment
of the invention showing the tool in its longitudinally extended
or traveling attitude. )

FIG. 5 is a side elevation view of the preferred embodiment
of the apparatus showing the tool in the axially extended or
traveling attitude. o

FIG. 6 is a front elevation view of the preferred embodiment
of the invention showing the tool in the axially extended or
traveling attitude. :

FIG. 7 is a section side elevation view of one. alternate em-
bodiment of the invention showing the embodiment in the axi-
ally extended or traveling attitude.

FIG. 8 is a partial sectional side elevation view of still
another embodiment of the invention showing the slot-and key
coupler and showing the tool in the axially aligned attitude
within apipe. S

FIG. 9 is-a cross-sectional view of the apparatus shown in
FIG. 8, taken along line: 9—9.

FIG. 10 is a sectional side elevation view of the apparatus
shown in'FIG. 8 showing the tool in the converged or wedging
attitude within a pipe. o

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to FIG. 4, the apparatus, generally designated by
the numeral 10, includes a wedging member 11, a connector
member 30 and an elongated coupler 20. Wedging member 11
is provided with threads 12 on its uppermost portion-for en-
gagement with a supporting wire line. Wedging member 11 is-
also provided. with a central slot 13 (FIGS. 2 and 3) which
receives the upper portion of elongated coupler 20 Friction
means in the form of a plurality of lateral projections. are
located at the lower portion of wedging member 11, which
conveniently take the form of teeth 14. Teeth 14 contact the
side of production pipe 50 when the apparatus assumes the
wedging position, as shown in FIG. 1. . _ oo

Wedging member 11 also includes a longitudinal slot 16
therealong which receives the upper lateral lug 21 of coupler
20 (FIG. 2). The sliding lug, as embodied by upper lateral lug -
21, may be alternatively included in the lower, or connector,
member 30 as well. In its lowermost portion, wedging member
11 is provided with an oblique planar face 15 (FIG. 4) which
contacts the upper oblique planar face 31 (FIG. 6) of connec-
tor member 30 immediately therebelow.

Connector member 30 may be provided with threads 32'in
its lowermost portion for receiving and supporting a wire line
tool or series of tools (not shown). Connector member 30 also
includes a central slot 33 (FIGS. 2 and 3) which receives the
lower portion of coupler 20. Cornnector member 30 is
rotatably fastened to coupler 20 by lower lateral lug 22 of cou-
pler 20 projecting through lateral openings 34 (FIG. §) in
each side of connector member 30. Upper lateral lug 21 and
lower lateral lug 22 are-held in the body of coupler 20 by
lockpins 23, or an appropriate weld.

The blow-up preventer is intended for use within a produc-
tion pipe 50 or the like and is preferably inserted between the
wire line and a wire line tool to be lowered down production
pipe 50. The preferred embodiment of the invention is used in
conjunction with a jar such as link jar immediately above the

- apparatus for dislodging it from the wedged position. This

preferred position of the wire line tool, however, is not criti-

. cal. It may be inserted above the blow-up preventer, aslong as

there is sufficient weight on connector member 30'to keep the
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tool in longitudinal alignment for travel through the pipe. Both
while being lowered down the production pipe and being
raised back up the pipe by the wire line, the tool assumes a
running or traveling position in coaxial longitudinal alignment,
as shown in FIGS. 4, 5and 6.

However, if any compressive force should be exerted across
the apparatus, such as that encountered when a sudden surge
of fluid causes the wire line tool suspended adjacent to the ap-
paratus to move upward with respect to the wire line, the ap-
paratus will move into the nonaligned or wedging position, as
shown in FIG. 1, thus ceasing the upward motion of the tool
and any equipment suspended therewith. In FIG. 1, coupler 20
has rotated with respect to wedging member 11 and connector
member 3¢ and has slid into the wedging position by the ac-
tion of opposing planar faces 15 and 31. Slot 16 in the body of
wedging member 11 has allowed lateral lug 21 to slide up-
wardly with respect to wedging member 11 and has further
facilitated generally linear sliding motion between wedging
member 11 and connector member 30.

The contact of planar faces 31 and 15 gives this apparatus
the advantage over the prior art of being very sensitive to
small compressive forces exerted from below the tool in the
production pipe. It has the additional advantage of having no
null point as did tools with similar sensitivity in the prior art.
The configuration of the apparatus is also beneficial in that,
while under longitudinal tension, the tool aligns in its minimal
lateral diameter for easy passage through the production pipe.

The alternate embodiment shown in FIG. 7 includes a
wedging member 60, a connector member 70 and a slotted
elongated coupler 80. Wedging member 60 is provided with
teeth 61 for contact with the side of the wellbore when the
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tool is actuated to the wedging position. It also includes a cen- .

tral slot (not shown) to receive the upper portion of coupler
80 and a lateral lug 63 to slidably and rotatably affix coupler
80 therewithin,

Coupler 80 is provided with lateral openings 81, 82 to
slidably and rotatably engage the lateral lugs 63, 73 in wedging
member 60 and connector member 70, respectively. Connec-
tor member 70 includes a central slot 71 to receive the lower
portion of coupler 80 and lateral lug 73 to slidably and
rotatably fasten coupler 80 within central slot 71.

This alternate embodiment of the invention also operates by
the aforementioned generally linear sliding motion when a
compressive force is applied across the tool. Wedging member
60 and connector 70 slide in a generally linear motion to a
wedging position which ceases the travel of the tool, the slid-
ing motion being generally along the intersection of the plane
of mating planar faces 64 and 74 and the plane of motion of
coupler 80. Coupler member 80 rotates slightly in a clockwise
direction, as seen in FIG. 7, with the relative sliding motion of
wedging member 60 and connector member 70. As wedging
member 60 and connector member 70 slide to the wedging
position, lugs 63 and 73 converge in slots 81 and 82 of coupler
80. The sliding motion of lugs 63 and 73 in coupler slots 81
and 82 allows the relative motion of wedging member 60 and
connector member 70 to be generally linear. '

The alternate embodiment shown in FIGS. 8, 9 and 10 in-
cludes a wedging member 90 and a connector member 100.
Wedging member 90 is provided with a plurality of teeth 91
for contact with the side of pipe 56 when the tool is actuated
to the wedging position. It is also provided with a lower
oblique face 92, projecting from the length of which is a key
means conveniently taking the form of the projection,
generally T-shaped.in transverse cross-sectional configura-
tion, designated by the numeral 93. Projection 93 includes
along its length a narrowed portion 94 and a widened portion
95 for engagement with connector member 160.

Connector member 160 includes along and within its upper
oblique face 101, an elongated slot generally designated: by
the numeral 102, as shown in FIG. 9. Slot 102 has a widened
portion 103 to receive widened projection portion 95 of
wedging member 90. Slot 102 also includes a narrowed por-
tion 104 (FIG. 9) which engages narrowed projection portion
94 of wedging member 90.
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This embodiment of the invention operates by the afore-
mentioned generally linear sliding motion when compressive
force is applied across the tool. The sliding action is accom-
plished by projection 93 sliding in slot 102 within the limits
defined by upper stop 105 and lower stop 106. In the longitu-
dinally aligned or traveling attitude, projection 93 abuts upper
stop 105 and suspends connector member 160. When a sud-
den force from below exerts relative compressive movement
of wedging member 90 and connector member 100, relative
sliding movement is effected between the members, causing
projection 93 to. slide toward lower stop 106. Projection 93
never reaches lower stop 106, however, because connector
member 100 and wedging member 90 contact the sides of pipe
50 to stop the relative sliding movement, as well as the ascent
of the tool and any wire line apparatus suspended therefrom.
Thus, it can be seen that a sensitive and reliable apparatus is
shown for ceasing the upward movement of a wire line as-
sembly caused by a sudden surge of pressure or fluid flow in-
side the pipe. This description of the combination is to be con-
strued as illustrative only, and alternate embodiments of the
invention will be apparent to those skilled in the art in view of
this description.
What is claimed is:
1. In a braking apparatus for use with a wire line tool in an
annular opening, the combination comprising:
a wedging member having an oblique lower face;
a connector member having a generally mating upper face
which is oblique to the longitudinal axis of said apparatus;

means for supporting said wedging member within said an-
nular opening for travel of said apparatus therethrough;

and, means for coupling said wedging member and said con-
nector member whereby relative convergent motion
between said connector member and said wedging
member wedges said wedging member between the side
of said annular opening and said connector member by a
sliding movement and generally in a direction defined by
the intersection of said mating oblique faces of said mem-
bers, said coupling means taking the form of a slotted
elongated coupler slidably and rotatably engaged with
lugs extending laterally through said wedging member
and said connector member.

2. In a blow-up preventer for use with a wire line tool within
a wellbore, the combination comprising:

a wedging member having a lower oblique face;

a connector member having a generally mating upper

oblique face;

means for supporting said wedging member within said well-

bore, whereby all parts of said apparatus are supported in
longitudinal alignment, thereby facilitating axial travel of
said apparatus through said wellbore;

and, means for slidably joining said wedging member and

said connector member, whereby relative sliding move-
ment of said wedging member and said connector along
said respective oblique faces thereof may be achieved
when the rate of upward movement of said connector
member exceeds the rate of upward movement of said
wedging member, thereby wedging said wedging member
between said connector member and the well tubing, said
joining means including an elongated linking member
having lugs projecting laterally generally from the ends
thereof, said lugs being slidably and rotatably engaged by
lateral longitudinal slots in at least one of said wedging
member and said connector member.

3. In a blow-up preventer for use with a wire line tool within
a wellbore, the combination comprising:

a wedging member having a lower oblique face;

a connector member having a generally mating upper

oblique face;

means for supporting said wedging member within said well-

bore, whereby all parts of said apparatus are supported in
longitudinal alignment, thereby facilitating axial travel of
said apparatus through said wellbore;

and, means for slidably joining said wedging member and

said connector member, whereby relative sliding move-



3,602,306

5

ment of said wedging member and said connector
member along said respective oblique faces thereof may
be achieved when the rate of upward movement of said
connector exceeds the rate of upward movement of said

75

6

longitudinal alignment, thereby facilitating axial travel of
said apparatus through said wellbore; : )

and, means for slidably joining said wedging member and

said connector member, whereby relative sliding move-

wedging member, thereby wedging said wedging member 5 ment of said wedging member and said connector
between said connector member and the well tubing, said member along said respective oblique faces thereof may
Jjoining means taking the form of a longitudinally slotted be achieved when the rate of upward movement of said
elongated coupler slidably and rotatably engaged by lugs connector member exceeds the rate of upward movement
lateral to said coupler within said wedging member and of said wedging member, thereby wedging said member
said connector member. 10 between said connector and the well tubing, said Jjoining
4. In a blow-up preventer for use with a wire line tool within means taking the form of a slo't along said oblique face of
a wellbore, the combination comprising; one connector member and said wedging member having
a wedging member having a lower oblique face; an Inner wudene'd portion and k?y means projectmg from
a connector member having a generally mating upper the other of said members, said key means having an
oblique face; 15 outer widened portion for matable sliding engaging with
means for supporting said wedging member within said well- said inwardly widened slot.
-bore, whereby all parts of said apparatus are supported in :
20
25
30
35
40
45
50
55
60
65
70



- UNITED STATES PATENY OFFICE
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