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1
DRILLABLE BRIDGE PLUG

BACKGROUND OF THE INVENTION

This invention relates to bridge plugs and particularly
to drillable bridge plugs for use in earth wells.

Drillable bridge plugs are well known in the well dril-
ling and servicing arts. However, the usual practice is
to employ shear pins to hold the various components of
the bridge in predetermined relationship with respect
to each other. This use of shear pins requires both pre-
cision sizing of the pins and the bores into which they
fit, but also requires precise alignment of parts when
the pins are inserted.

OBJECTS OF THE INVENTION

A principal object of this invention is to provide an
improved drillable bridge plug which is easy to assem-
ble.

Another object of this invention is to provide an im-
proved, economical to manufacture, drillable bridge
plug.

STATEMENT OF INVENTION

In accordance with this invention there is provided a
drillable bridge plug comprising, disposed about a cen-
tral mandrel, upper and lower slip elements, upper and
lower slip cones, a packing element disposed between
the cones, a fixed position bottom plate and a movable
top plate positioned to bear against the upper slip ele-
ments. The top plate, upper slip elements, lower slip
cone and lower slip elements are held in position until
the bridge plug is to be set by shearable 0 rings disposed
in grooves along the outer surface of the mandrel and
the inner surface of the parts named.

The bridge plug is ““set™ in the well bore by using an
explosive setting tool whereby the outer part of the set-
ting tool moves downwardly against the top plate of the
plug while the mandrel is held in position by a tension
stud which is connected to the setting tool. The down-
ward movement of the top plate moves the slips and
cones and that movement compresses and expands the
packing element to seal it against the well casing or well
bore wall.

BRIEF DESCRIPTION OF THE DRAWING

The invention, as well as additional objects and ad-
vantages thereof, will best be understood when the fol-
lowing detailed description is read in connection with
the accompanying drawing, in which:

FIG. 1 is a side elevational view, partly in section, of
a drillable bridge plug in accordance with this inven-
tion, and

FIG. 2 is a sectional view taken along the line 2—2
of FIG. 1.

DETAILED DESCRIPTION OF THE DRAWING

Referring to the drawing, there is shown a drillable
bridge plug, indicated generally by the numeral 10,
comprising an elongated inner mandrel 12 having a
lower end 14 whose outer peripheral surface is
threaded and an upper end 16 having a centrally dis-
posed threaded bore 18 extending into it.

The outer peripheral surface of the mandrel 12 is its
largest diameter at its upper end part, then is reduced
in diameter somewhat from there until near the lower
end of the mandrel 12 where the threaded part is of
somewhat reduced diameter.
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A top plate 22 having an axial bore 26 sized to fit
closely but slidably around the larger diameter part of
the mandrel 12. The top plate is held in position during
assembly and until the plug is to be set by 0 ring 24
which fits in opposed grooves in the. outer surface of
the mandrel and inner wall of the top plate, respec-
tively.

An upper slip member 36 having a horizontally
toothed outer configuration and an inner wall part
adapted to slide along the outer surface of the mandrel
12 abuts against the lower surface of the top plate 22,

The inner wall part of the slip member 30 which
slides over the mandrel 12 extends along a minor part
of the length of the member 30 and then, tapers out-
wardly at 56, for example, after a grooved part 66 per-
mits insertion of the 0 ring 28 in a groove in the man-
drel 12, until the slip member is rather thin at the end
thereof which is remote from the top plate 22.

The slip member 30 contains a plurality of symmetri-
cally arrayed longitudinal slits extending along its
length and from the inner surface to near the toothed
outer part of the member 30.

An upper cone member 32 having an outer periph-
eral surface adapted to bear against the tapered under-
surface part 56 of the slip member 30, abuts against the
upper end of the longer reduced outer diameter part of
the mandrel 12. The lower end of the upper cone mem-
ber 32 abuts against the upper end of the packing ele-
ment 36 which fits slidably about the outer peripheral
surface of the mandrel 12.

The packing element 36 is illustrated as having ta-
pered ends, but ends which are perpendicular to the
longitudinal axis of the plug are also practical.

A lower cone member 38 fits around the mandrel 12
with its upper end abutting against the lower end of the
packing element 36. The cone member 38, like the
cone member 32, has a tapered outer surface along
which the tapered undersurface 54 of the lower slip
member 44 is adapted to move.

The cone member 38 is held in position abutting
against the packing element 36 by an 0 ring 40 which
rides in a groove in the mandrel and abuts against a re-
cessed part of the lower end of the cone member 38.

The lower slip member 44, of the same form as the
upper slip member 30, fits around the mandrel 12 with
its tapered surface 54 overlapping the tapered outer
surface of the cone member 38. The slip member 30
has longitudinal slits 50 which are arrayed as the slits
48 are in slip member 30.

Upward movement of the slip member 44 is pre-
vented by the 0 ring member 46 which fits into a groove
in the outer surface of the mandrel and abuts against a
recessed part of the member 30.

A retaining base member 20 is screwed over the
threads 52 of the further reduced diameter lower end
of the mandrel 12.

OPERATION

The bridge plug of this invention is assembled by slip-
ping the top plate 22 along the mandrel 12 with the 0
ring 24 in place so that the groove 26 extending down-
wardly from its top surface passes over the ring 24. The
plate 22 is then retained by the ring 24 bearing against
the wall of the groove 26.

The upper slip member 30 slides over the mandrel 12
and bears against the top plate 22. The slip member 30
is then held in place by inserting the 0 ring element 28
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into the groove 64 in the mandrel through the open
ended groove 66 in the inner part of slip member 30.

The upper cone member 32 then slips over the man-
drel 12, coming to rest against the shoulder 34 between
the larger and smaller diameter wall parts of the man-
drel 12,

The packing element 36 is then slid over the mandrel
12 to bear against the end of the upper cone member
32.

The lower cone member 38 is then slid over the man-
drel 12 to abut against the lower end of the packing ele-
ment 36 and is held in place by an 0 ring 40 in a groove
in the mandrel 12 at the lower end of member 38.

The lower slip member 44 slips over the mandrel 12
with its tapered surface 54 bearing against the inclined
surface of the conical member 38. Further advance-
ment of the slip member 44 is prevented by the 0 ring
46 in a groove in the outer surface of the mandrel 12.

The base element 20 is then screwed onto the
threaded lower end of the mandrel 12, bearing against
the lower end of the lower slip member 44.

The bridge plug of this invention may be assembled
in about ten minutes as compared with about an hour
for a bridge plug using shear pins to hold its assembled
parts in position. In addition, the cost of manufacture
of this bridge plug is reduced over a similar bridge plug
utilizing shear pins because no precision drilling or fit-
ting for using shear pins is required.

Also, the shearing pressure of 0 rings is more uniform
than is the case with shear pins, so the operation of the
bridge plug of this invention is more predictable.

The bridge plug 10 is lowered down the bore hole,
usually within a string of casing, on a cable to which is
coupled an explosively actuated setting tool, as is well
known in the art.

The setting tool (not shown) has a stud at its lower
end which is coupled to the threaded bore 18 at the
upper end of the mandrel 12. The setting tool also has
an outer rim part which is adapted to be driven down-
wardly with respect to the above mentioned stud on fir-
ing of the explosive material in the setting tool.

Once the explosive material in the setting tool is
fired, the rim part of the setting tool forces the top plate
downwardly, shearing the 0 rings 28 and 40 as the
upper slip member 30, upper cone 32, packing element
36 and lower cone 38 are driven downwardly with the
top plate 22 by the rims of the setting tool.
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As relative movement occurs between the slip mem-
bers and cones, the pressure causes the slip members
to break along the slots 48, 50, segmenting the advanc-
ing slip ¢lements. The setting tool, once the packing el-
ement 35 and slip members 30, 44 have advanced to set
the bridge plug 10 is separated from the bridge plug by
breaking the tension stud which has been attached to
the mandrel 12 during the setting operation.

Because precision fits are not required with most
parts of the bridge plug 10, most parts may be cast
rather than forged or machined, further reducing the
manufacturing costs of the unit.

What is claimed is:

1. A bridge plug for use in well bores and the like
comprising an elongated mandrel having an upper end
including setting tool attachment means, and a lower
end having threads on its outer peripheral part, a base
element, said base element being threadedly engaged
with said threads on said mandrel, and a lower slip
member, lower cone member, packing element, upper
cone member, upper slip member and top plate being
disposed around said mandrel in the named order, said
packing element having ends each of which abut
against one of said cone members, each cone member
having a tapered surface which tapers towards said
mandrel from that part of its outer surface which is ad-
jacent to said packing element, each of said slip mem-
bers having a tapered under surface adapted to bear
against the tapered surface of its adjacent cone mem-
ber, said lower slip member abutting against said base
element and said upper slip member abutting against
said top plate, an array of 0 rings, each of said 0 rings
lying in a groove in the outer periphery of said mandre!
and abutting against an upper or lower inner edge of a
retained part of said plug, said grooves being so dis-
posed along said mandrel that, until the 0 rings contact-
ing said upper slip member and said lower cone mem-
ber are sheared, downward movement of said upper
slip member, upper cone member, packing element
and lower cone member is prevented.

2. A bridge plug in accordance with claim 1 wherein
said 0 rings each contact an edge surface of the adja-
cent part which surrounds said mandrel.

3. A bridge plug in accordance with claim 1 wherein
said upper cone member abuts against a shoulder on

the outer peripheral surface of said mandrel.
* * * *k *



