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BRIDGENG PLUG FOR, WELLS AND THE LIKE 

Orie O. Dale, Bakersfield, and John D. Chesnut, 
San Marino, Calif., assignors to International 
Cementers, Inc., Long Beach, Calif., a corpora 
tion of Delaware 

Application November 28, 1947, Serial No. 788,706 

This invention relates to devices of the type 
Commonly called bridging plugs; that is, plugs 
adapted to be introduced into and set in a well 
for the purpose of sealing of upper and lower 
Sections of the well pipe or casing. Such plugs 
can be used to plug the interior of any passage, 
tube or pipe at any selected point. But as their 
major use is in oil wells, the invention will be 
described with that use in mind; its use in analo 
gous situations will be obvious. 

Bridging, or other plugs are used in wells for 
various purposes. . In Some instances they are 
Constructed so as to be not only settable in the 
Selected location but also to be removable by some 
Special operation and/or special tool. For sim 
plicity of structure, and especially where the plug 
is used as a temporary bridge to support a plug 
of poured cement which is subsequently drilled 
out the plugs are commonly constructed to be 
drilled out rather than removed intact. The 
present invention relates primarily to that simple 
type of plug - that is, a plug adapted merely to 
be selectively set in position, usually to form a 
temporary base for building a bridge or plug of 
cement, plastic, Sand or the like. 
The essentials of the simple drillable form of 

bridging plug are as follows. The body or frame 
is preferably made of some easily drillable materi 
all and is provided with a passage either around 
it or through it (or both) to allow the plug to be 
lowered in a casing containing well fluid. Those 
paSSages (both are usually used) are closed 
against relative downward fluid movement by 
valvular means; usually an upwardly facing flex 
ible Sealing cup and an upwardly opening check 
valve. If the plug is merely to be set against 
downward movement in the casing, the plug is 
equipped with some kind of casing engaging ele 
ments which, when released to set, are forced into 
casing engagement by relative downward move 
ment of the plug. Wedge slips which move out 
by relative upward movement on the plug body 
are commonly used. And if the plug is also to 
be set against upward movement in the casing, as 
is desirable, oppositely acting slips are also used. 
These latter slips, which set only by relative up 
Ward movement of the plug in the casing, do not 
have to have any special control means; but it 
is necessary, in order to insert the plug to the 
setting point, that the slips which lock the plug. 
against downward movement be held from action 
and released only when the setting point is 
reached. The problem of setting the plug in 
volves primarily the problem of controlling those 
slips. 

Various means, usually involving special setting 
tools and/or requiring that the plug be lowered 
on a pipe or rod, have been proposed to solve that 
problem. The primary characteristic of the pres 
ent invention lies in its provision of an exception 
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ally simple and reliable set-controlling arrange 
ment which is easily operated without the need 
of any special tools or fixtures, which enables the 
plug to be lowered and operated on a simple flex 
ible line, and which in general provides a plug 
that is easily and cheaply manufactured in all 
required sizes. - 
And a further feature of the invention has to 

do with the control of a Sealing member (e.g. 
valve) which may be used to close the plug pas 
sage against relative upward movement of fluid 
through the plug. It is desirable that the set 
plug be sealed against fluid passage either up or 
down, and the present invention applies the same 
simple setting, control to such a valve as to the 
Slips. 
These controls, in general, involve detent mem 

bers which lie in the path of setting (or closing) 
movement of the slips (or valve) and which are 
simply pulled out of their detaining positions by 
a pull on the lowering line. The detents are, in 
effect, mere extensions of the lowering line; they 
may preferably be, as shown here, integral parts 
of the lowering line. The act of pulling on the 
lowering line simple pulls the detents of place 
and removes them with the line from the well. 
Another feature of the invention in its preferred 

form lies in its provision of a skeleton plug body 
which facilitates low cost manufacture of plugs 
of different sizes, using standardized parts. The 
simplicity of the setting controls, involving no 
relative movable parts which must fit other parts, 
makes it possible to utilize a simple skeleton body 
which can be of any size. 
The invention is described in preferred and il 

lustrative form in the following description, with 
reference to the accompanying drawings in 
which: 

Figs. 1 and 2 are vertical longitudinal sections 
respectively showing the plug as it is lowered in 
the well, and set in the well, these sections being 
taken as on line - of Fig. 3; 

Fig. 3 is a horizontal section on enlarged scale 
on lines 3-3 of Figs. 1 and 4; . 

Fig. 4 is an enlargement of a portion of Fig. 1; 
Figs. 5 and 6 are vertical sections showing 

modifications; 
Fig. 7 is a Schematic view at reduced scale 

showing a typical arrangement for lowering and 
controlling the plug on a flexible line. 
In the drawings, Fig. 1 illustrates one illus 

trative form of the plug in the condition in 
which it is lowered into a pipe or well casing 0; 
and that figure together with Fig. 7 illustrate a 
typical arrangement of the lowering line or lines 
lf, a on which the plug is lowered and through 
which the setting control is effected. In Fig. 7 
the plug as a whole is generally designated P. 

Fig. 2 illustrates the plug in its set condition 
in the pipe or casing, after being set by pulling 
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that prevents valve 4 from becoming an up 
wardly closing one. For instance, as shown in 
Fig. 2 it may have openings 44 through its side 
walls. 
The effective diameter of the plug shown in 

the drawings depends Solely on the diameters 
of upper plates 20 and 2 and of sealing cup 42. 
Thus, a plug of any chosen effective diameter 
may be made up by using standardized guide 
and roller assemblies, and mounting them. On 
upper and lower plates of the chosen diameter, 
and using a sealing cup of the correct diameter. 
As the sealing cups of various diameters are 
articles of standard manufacture, plugs of any 
chosen effective diameter may be made up simply. 
by assembling standardized guide and roller a S 
semblies with the chosen Sealing cup and with 
upper and lower plates of Suitable sizes. 
Whatever the diametral size of the plug may 

be, it will be seen from the drawings that the 
plug body is generally of a skeleton form and 
that a free open space exists in the central part 
of the body inside the several guide members. 
The suspension and control wires a are easily 
strung through this open space and their lower 
ends are easily put into their locations directly 
above the spindles of upper rollers 30. As 
shown in Figs. 1, 3 and 4 the suspension and 
control wires a are strung down through valve 
cage 43, around ball 4 and through plate open 
ing 40. From there they extend on down and 
pass through perforations 50, the locations of 
which are best seen in Figs. 3 and 4. Each per 
foration 5) intersects one guide groove 29 just 
above the roller spindle 31 (of the upper rollers 
39) when those rollers are in their lowermost 
positions. The wire fa, crossing the groove 29 
above the roller spindle, is effective in holding 
the roller down against the upward pull of its 
springs. Although two such hold-down wires 
could be used for each upper roller at both ends 
of its spindle, one is found to be sufficient. The 
final end of each Wire fa is passed through 
the portion of perforation 50 which lies outward 
ly of groove 29 and the terminal wire end is 
finally bent down as shown at fic either against 
the outer surface of the guide member or into 
a Superficial recess which is indicated at d. 
The purpose of the terminal bend in the wires 

is to releasably hold the wires in place in such 
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a manner as to require a fairly definite upward 
pull on the wires in order to pull them out of 
the plug structure. Any other suitable means 
Or arrangement could be used. For instance, it 
will be noted that each wire a passes through 
Several bends in its extent from the top of the 
plug to its lower end. As an illustration, there 
may normally be a rather sharp bend at the 
point indicated as e in Fig. 4; and the bend 
at that point, together with the frictional con 
tact of the wire in perforation 5), and the fric 
tional contact with the upwardly pressed roller 
Spindle 3, night be utilized as the releasable 
means for holding the wire in place until a def 
inite upward pull is exerted. Or, the terminal 
bend at c might be made such as to more or 
less positively lock the end of the wire in place, 
and the wire could have a weakened portion ad 
jacent that bend; and then the weakened por 
tion would become the definitely releasable 
means of holding the Wire in place. It has been 
found in practice however that the simple hold 
ing arrangement shown in the drawings, and 
constituting mainly the termina bend in the 
wire, is reliably sufficient for the purposes. It 
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is only necessary that the releasable holding of 
the wires be strong enough to reliably support 
the weight of thes plug during the lowering op 
erations. The plug is very light (being prefe 
ably composed of metal such as magnesium or 
aluminum in order to be easily drillable) and 
consequently the relative margin between the 
weight thrust which the wires normally have 
to support, and the upward pull which can be 
easily exerted on the wires, is very large. Such 
a simple holding means as has been illustrated 
therefore suffices. . 
As shown in Figs. 1 and 7, where a line-in 

cluded weight is used to force the plug down, the 
sinker bar if may have a fitting 2 threadedly 
attached to its lower end. The fitting 2 has a: 
lower end recess f 3 that fits over valve cage 43 
with the lower edge of the fitting resting directly 
on the plug. Wires a extend upwardly from 
the valve cage through holes 4 in the fitting 
and then have their upper ends Secured in any 
suitable manner, as by simply tying them around 
the shank of f 2. The plug is thus held up closely 
against the weight fitting with no looseness be 
tween the plug and the weight. Similar means; 
can be used for attaching the plug to a dump 
or to a length of cable-suspended pipe, or to the 
lower end of a string of tubing, etc. - 
The operation of the device of Figs. 1 and 2. 

follows from the foregoing description. In prep 
aration for lowering in the well the Suspension. 
and control wires if a. are put in place to hold 
the upper gripper rollers 30 in their lowermost 
positions. On stopping the downward movement, 
at the selected setting point, or on the inception , 
of an upward pull on the suspension line, the: 
lower grippers 30 set automatically to hold the: 
plug against further upward movement. Con-" 
tinued upward pull on the suspension line 
then pulls the suspension and control wires fa 
away from their positions over the spindles of 
the upper gripper rollers. The upper gripper' 
rollers then immediately move up to their grip 
ping positions of Fig. 2 where they prevent down- . 
ward movement of the plug. Removal of the 
Suspension and control wires also pulls them past 
ball valve 4, allowing it to fall on to its seat. 
The plug is thus set in the casing against either 
downward or upward movement, and the pas 
Sages through and around the plug are closed 
to prevent downward movement of any fluid past 
or through it. v 

Fig. 5 shows one variational form of the plug, 
equipped with valvular means for sealing the 
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plug against both downward and upward move 
ments of fluid. The device as there shown is the 
same as that shown in Figs. 1 to 4, with cer 
tain additions. The same numerals are applied 
to duplicate parts of Fig. 4 and those duplicate 
parts will need no. repeated description. 
In Fig. 5, the lower body plate 25 is made in 

the form of a flat plate without the guide lugs 
2a that are shown in Figs. 1 and 2. A down 
Wardly facing flexible sealing cup 425 is mounted 
on the lower face of plate 25, and an upwardly 
Seating ball valve 45 is adapted to close the 
Central opening 2 b with which both plate 2 
(FigS. 1 and 2) and plate 2 fs are provided. A 
valve cage 435 encloses ball 45, and the ball 
valve is normally urged up by valve spring 4 a. 
When this valve closes onto its seat around open 
ing 2 b it prevents relative upward movement 
of fluid through the plug. In order to hold the 
ball off its seat during lowering of the plug 
through Well fluid, a Wire or wires which in effect 
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ing and control line at least in part are por 
tions of a length of flexible wire, and in which 
the detent holding means is formed as a bent 
portion of said wire. 

7. In settable pipe plugs of the type stated in 
claim 1 and which also include a vertical valve 
Seated passage through the plug body and an up 
Wardly closing valve controlling that passage; 
plug placing and setting means as defined in said 
claim 1 and also comprising a detent connected 
with the supporting and control line and adapted 
to lie removably in a position between the valve 
and the valve Seat. 

8. Plug placing and setting means as defined in 
claim 7, and in which the valve detent, and the 
Supporting and control line at least in part, are 
portions of a length of flexible wire. 

9. In settable pipe plugs of the type stated in 
claim 4 and which also include a vertical valve 
seated passage through the plug body and an up 
wardly closing valve controlling that passage; 
plug placing and setting means comprising a de 
tent receiving passage in the plug body extending 
across the path of movement of the gripper, a 
supporting and control line which at least in part 
is in the form of a flexible wire a portion of 
which is adapted to lie in the detent receiving 
passage across the path of movement of the grip 
per to hold the gripper in its lower position, and 
a bend in the flexible wire engaging the body and 
adapted to releasably hold the end portion of the 
wire in the paSSage. 

10. A settable pipe plug of the type described, 
comprising a plug body having upper and lower 
heads, a plurality of vertically extending guide 
members extending between and secured to the 
heads, and each of the guide members having an 
upwardly and outwardly extending guide and a 
downwardly and outwardly extending guide; pipe 
grippers movable in Said guides, Springs urging 
the upwardly-and-outwardly-movable grippers 
upwardly along their guides, a detent receiving 
passage in each guide member extending across 
the path of movement of the upwardly movable 
grippers, a supporting and control line, a plu 
rality of detents formed as extensions of the line 
and adapted to be positioned in the detent re 
ceiving passages to hold the upwardly-and-out 
Wardly-movable grippers in lower positions in 
their guides, and means associated with the de 
tents to normally hold them in the passages, said 
means releasable by an upward pull exerted on 
the supporting and control line. 

11. A settable pipe plug as defined in claim i0 
and in which the several guide members are 
spaced from each other in open formation about 
an open central space, in which the upper head 
has a central opening through it, and in which the 
detents are formed as parts of flexible wires ex 
tending down through the opening and extend 
ing their ends into the detent receiving passages. 

12. A settable pipe plug as defined in claim 10 
and in which the several guide members are 
spaced from each other in open formation about 
an open central space, in which the upper head 
has a central opening through it, and in which 
the detents are formed as parts of flexible wires 
extending down through the opening and extend 
ing their ends into the detent receiving passages, 
and in which the detent holding means are 
formed as bends in the flexible wires engaging 
portions of the guide members. 
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13. A settable pipe plug as defined in claim 10, 

and in which the detent receiving passages ex 
tend through the guide members from One face 
to an opposite face, in which the detents are 
formed as parts of flexible wires which are parts 
of the supporting line, the detent wires extending 
through the detent receiving paSSages and pro 
truding their ends beyond one guide member face, 
and in which the detent holding means are bends 
in the protruding ends of the detent wires. 

14. A settable pipe plug as defined in claim 10 
and in which the several guide members are 
spaced from each other in open formation about 
an open central space, in which both upper and 
lower heads have central openings which, with 
the open central space, form a vertical paSSage 
through the plug body, a valve Seat and an up 
wardly closing valve associated with the vertical 
passage, and in which the Supporting line has 
flexible wire extensions which form the detents 
and also extend to positions between the valve 
and valve seat. 

15. A settable pipe plug of the type described, 
comprising a plug body having upper and lower 
head plates with central openings through them, 
a plurality of vertically extending guide mem 
bers extending between and secured to the head 
plates, said guide members spaced in open for 
mation about an open central space which, with 
the head plate openings, forms a vertical pas 
sage through the plug body, a valve Seat and an 
upwardly closing valve associated with one of the 
head plate openings, each guide member having 
its upper part formed as an upwardly and out 
wardly extending guide and its lower part formed 
as a downwardly and outwardly extending guide, 
upper and lower pipe grippers movable in the 
several guides, springs urging the upper grippers 
upwardly, detent receiving passages in each up 
per guide extending through the guide across the 
path of movement of the gripper therein and ex 
tending from a guide face which is adjacent the 
central body space to an opposite outer guide 
face, a supporting and control line, flexible Wires 
forming parts of the line, the line extending 
through the upper head plate opening and the 
ends of some of the wires extending through the 
detent receiving passages with their ends pro 
truding beyond an outer guide face, the protrud 
ing ends of the wires being bent to form holding 
means releasable by a pull exerted On the Sup 
porting line, and some of the Wires extending be 
tween the valve and valve seat. 

16. A settable pipe plug as defined in claim 15 
and in which the pipe grippers are formed as 
rollers with central pins which engage the guides. 

ORIE O. DALE. 
JOHN D. CHESNUT. 
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