


6 

10 
‘ vide an improved bridging 

Patented Sept. 11,1928. ' 1,684,266 

UNITED ‘STATES PATENT OFFICE. 
RALPH’. D. AND EDWIN M. BEARDON, 0]‘ 'LONG BEACH, CALIFORNIA. ‘ 

immenie PLUG. 
Application ?led August 24, 1927. Serial 1%. 215,100. 

This invention relates to improvements in 
ridging plugs for plugging up a casing 

in a well. 
An object of the invention is to provide 

an improvedv bridging plug which can be 
seated ‘so as to seal off the casing or to plug 
it up at any‘location within the well either 
intermediate the ends of the‘ casing or at 
the ver bottom. ' 
Anot er object of the invention is to pro 

plug. which, 
when seated within the casing, will be held 
against upward movement or downward 
movement for purposes hereinafter to be 
set forth. ' ' 

Another object of the invention is to pro 
vide‘ a bridging plug which is formed of‘ a 
readily destructible material so that after 

I the plug has been seated, it will be relatively 
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easy to remove the same for further drilling 
operations b a drilling tool. 
Another 0 ject of the invention is to pro-, 

vide a bridging plug which has passages 
therethrough, so that as the bridgin pug 
is lowered into a well, ?uid in the we 1 may 
pass upwardly through the plug, and when 
the plug is seated, these passages will be 
closed to prevent any ?ow of ?uid there 
through. a 1 

A further object of the inventionis to 
provide an improved bridging plug carry-_ 
mg a- sealing device which ‘will en age the 
interior of the well casingand e ectively 
form a packer or'seal betweenlthe body of 
the plug and the'casinw- to prevent leakages 
’ It will be understood 
bridging plug is designed to form a bridge 
or plug across the casing which may be used 
for many different purposes, such as ce 
menting operations. 
With the foregoing and other objects in 

view, which will be made manifest in the 
followin detailed description and speci? 
cally pointed outlin the appended claims, 
reference is had to the accompanying draw 

that the improved 

- ings for an illustrative embodiment of the 
invention, wherein: t 

Figure 1 is a vertical section through a 
well casing ‘and .through the improved 
bridging lug shown .therein'in the position 
'wherein t e plug is being lowered into the 
well. 1 

‘ Fi ure 2 is-a view similar to Figure 1, 
' showing the bridging plug after it has been 
seated. ‘ v . 

I 

_ Figure -3 is a view in side elevation- of the 
improved bridging plug. < l 

‘ Figure 4 is a plan view taken in the direc 
tion. of the arrow 4 upon ‘Figure 3. 

Figure 5 is a horizontal section taken 
upon the line 5-7-5 upon Figure 3. 

V Figure 6 is a horizontal section taken 
upon the line 6-6 upon Figure 3. 

_ Figure 7 is a partial view in vertical sec 
tion, taken upon the line 7-7 upon Figure 
4vto illustrate a detail of construction. 
4 Referring to the accompanying-drawings 
wherein similar reference characters desig 
nate similar- ‘parts throughout, the. im 

1 proved bridging plug consists of a plurality 
I a cylinder. The 

number of segments i strated upon the 
drawing is four, such number being taken 
to faci itate the illustration of the device, 
but it will be readily understood that the 
improved bridging plug can use any desired 
number of segments which will co-operate 
to form a complete cylinder of a diameter 

of segments ‘10 forming 
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slightly smaller than the interior diameter 
of the casing G. within which the plug is to 
be used. These segments 10 are held to 
gether at their upper ends by means of a cir- “ 
cular disc of ?exible material 11 which may 
be rubber or leather. Elongated slots 12 are 
formed in the disc 11, and screws 13 having 
relatively large'heads, extend through the 
slots ‘12 forming a pin and slotconnection 
between the upper ends of the segments 10 
‘and the disc‘ll so that the segments can sep 
arate to expand the cylinder. The interior 
surfaces of the vsegments 10 are so formed 
that they will co-o erate to form a conical 
bore through the p ug, complementary to a 
tapered mandrel 14. The segments 10 and 
the mandrel 14 are preferably formed of 
wood so that the plu can easily be drilled 
out of the casing by a rilling tool for further 
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drilling operations. A draw bar 15 has'its ‘ 
threaded lower end screwed into the upper 
end ‘of the mandrel 14 so that by pulling 
upwardly on the draw bar 15 so as to raise 
the mandrel 14, within the segments 10, the 
segments will be moved into expanded posi 
tion and caused to engage the interior sur 
face of the casing C. On the exterior of 
each of the segments 10 and adjacent their 
respective upper ends, there is formed a 
groove 16 which is dovetailed in cross sec 
tion as clearly shown upon Figure 5, and 

> which has its back or ‘bottom upwardly and 
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inwardly ‘inclined slightly. Slidable slips 
17 are slidable in these grooves and are re-' 

. tained in the grooves by the disc 11. These 
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. ered, thesljdable slips 17 tend 

slips have upwardly directed teeth 18, which, 
when they engage the casing C, will prevent 
upward movement of the plug within the 
casing. Each of the segments‘ 10 has a sta 
tionary slip 19 secured to its lower end, these 
slips being provided with downwardly di 
rected teeth 20 which, when they'engage the 
casing, will prevent downward movement of 
the plug. vHorizontal grooves, 21 are formed 
upon the exterior surfaces of the segments 
10, and these receive rubber packing rings 
22. On the interior surface of each of the 
segments 10 there is formed a‘ groove 23, 
The grooves 23 extend upwardly from the 
bottom of each segment to a point some dis 
tance below the top of each segment. They 
are so arranged that when "the mandrel 14 
is .in its bottom position as shown in Figure 
1, the grooves terminate above the top of the 
mandrel, but when the mandrel is in its 
uppermost position as shown in Figure 2, 
the grooves 23 terminate below the top of 
the mandrel so that they are eifectively 
closed by .the mandrel when in this position. 
The drawv bar 15 extends upwardly through 
an aperture 24 formed in the disc 11 and 
has an eye 25 formed on its upper end pro, 
viding for the attachment of the sand line 
8..’ The draw bar has a ring 26 ‘secured 
thereto by means of radial arms 27, thus 
forming a spider adapted to rest on top of 
the11 disc 11 when the plug is lowered into the 
we . 

The operation of the improved bridging 
plug is as follows: If it is-desired to plug 
off the casin at a predetermined level such 
as 2500 ft. vrom the, surface, the plug is‘ 
caused to assume the position shown in Fig 
ure 1 and attached to the sand line S. 
it is lowered into the ?uid ?lling the casing, 
the segments 10 being formed of wood, tend 
to ?oat. They are caused‘ to sink withintthe 
?uid by the ring 26 hearing evenly upon 
their upper ends. As the plug is being low 

to slide down 
wardly and outwardly within their respec 
tive grooves and engage the interior of the 
casing. When the desired level has'been' 
reached, an upward pull, is imparted to the 
sand line S. The slidable slips 17 wedge 
between the backs of their respective grooves 
and the casing, and prevent the upward 
movement of the segments 10. ' The pull on 
the draw bar 15 raises the mandrel 14 caus-‘ 
ing it to'expand the segments and ‘to seal 
off the grooves 23.. It will be understood 
that these‘ grooves, when the plug was being 
lowered into the ‘well, permit the circulation 
?uid‘ tov ?ow ‘up through the plug and 
througheth'e space between the arms 27. 
When the plug is expanded as a result of the 
separation of the segments by the mandrel 
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14, the stationary slips 20 are also caused to 
engage the casing and prevent downward 
movement of the plug. The rubber rings 
.22 also engage the casing and are com- . 
pressed, thus formin a packer or seal to 
prevent the leakage 0% ?uid between the ex! 
terior surface of the segments 10 and the 
casing. The improved bridging ‘plug pref 
erably employs both upwardly directed slips 
and slips having downwardly directed teeth. 
The teeth 18 prevent the plug from being 
forced upwardly in the event that the well 
shouldv start to “heave.” The downwardly 
directed teeth 20 prevent the plug from be 
ing forced downwardly b , any pressure 
within the casing on top of t e plug. As the 
mandrel 14 is formed of wood, the sandv line 
S can be pulled upwardly with a su?icient 
force to draw the draw bar 15 out of the 
mandrel. It is drawn loose by merely 
stripping oil? the threads formed in the man 
drel by screwing the lower end of the draw 
bar 15 into it. This leaves the bridging 
plug inthe casing and sealing the casing 
at the proper level as shown in Figure 2. 
The slips 17 and 19 are preferably formed 
of cast iron or an equivalent frangible mate 
rial which can be easily broken up by a dril 
ling tool whenever it is desired‘ to drill out 
the plug for further drilling operations. 
The above described operation is'in con 
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nection with plugging up. the casing at some ' 
distance above its bottom. If it is desired 
to plug up the casin at. the very bottom oi 
the well, the draw. ar 15 is left detached 
from'the mandrel. ' The mandrel is held in 
its lowered position by merely driving a nail 
through .one of the segments and into the 
mandrel. The plug is then placed in'the " 
casing ‘and is forced downwardly by any. 
heavy article such- as a bailer attached to the 
sand line, S. The mandrel 14, having its 
lowerend projecting below .the segments 10, . 
encounters the bottom of the well. By 
striking the“ top of the segments 10 with the 
,bailer, the segments will be caused to slide 
downwardly upon "the mandrel and to be 
expanded thereby into engagement with the 
casing, shearing 011' or; bending the, nall; 
which temporarily held the mandrel in the _ - 
position shown invFigure 1, relatively to the - 
segments. ' n v I, 

From the abotje described construction, it 
will be appreciated that a novel bridging 
plug is provided which can be easily, quick- J 
ly and cheaply constructed, and which will 
effectively seal oil’ or plug up‘ a well casing. 
Furthermore, it'is an easy matter vto drill 
out the improved’ plug tov carry on further 
drilling operations/‘The plug is held _sta— 
tionary in the casing. against movement in 
either upward or downward-directions, and 
vcarries a sealing means which will prevent 
leakage either between the segments 10 and 
the casing O, or between the sides of adj acent 
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segments which are separated slightly when 
the segments are expanded.\ -' ' 

It will be understood that various changes 
"in the details of construction may be made 

10 
. -_1.‘A bridgin ‘plug comprising 

a 

without departing from the spirit or scope 
of the invention as de?ned by the appended 
claims._ ‘- I ~ ' ' ' 

We claim: 4. 
means 

forming a plura ity of segments 0 
.der, a mandrel capable of being moved up 
wardly within the segments to separate 
‘them, means attached to the mandrel for 
‘lowering the device ‘within a well casing, 
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said means beingdetachable after the, se'g— 
ments have beenrexpanded, so as to be'capa 
ble of being removed from the well casing, 
leaving the plug therein, and slips carried 
by said segments engageable upon the cas 
ing, some of the slips being designed to 
prevent upward movement of the plug with 
inthe casing, and others being designed to 
prevent downward movement of the plug 

~ within the casing. 
2. A bridging plug comprising a lurality 

of segments of a- cylinder, means or sepas 
rating said segments into engagement with 

- a well casing,\and elastic means surrounding 
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saidsegments adapted to be. caused to en 
gageathe casing when the segments are sep 

. arated to form a ti ht seal therewith, said 
segments having slips thereon, said slips 
being designed to engage the well casing 
so as to prevent upward and downward 
movement of the plug relatively thereto. 

3. A bridgimr plug comprising a plurality 
of segments 0? a cylinder, means for ex 
panding said plug into engagement with a_ 
well casing, and elastic means surrounding 
said segments adapted to becaused to en 
gage the casing when the plug is expanded 

’ to form a tight seal therewith, said segments 
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having grooves therein, slips slidable in the 
grooves and adapted to engage the interior 
of the ‘well casing to prevent upward move 
‘ment of the plug therein, and stationary 
slips carried by said segments engageable 
upon the interior vofthe well casin adapted 
to prevent downward movement 0 the plug 
therein. _ ~ 

,4; A bridging plug comprising a plurality 
of segments of a cylinder, there being pas 
sages formed upon the segments permitting 
?uid to ?ow therethrough when the plug 

v‘is lowered within a well easing, means for 
. separating said segments to expand the plug , 
into engagement with the well casing, said 
means serving to 010%; said passages when 
the plug is expanded.‘ 
, 5. A bridging plug comprising a plurality 

cylin- ’ 

‘ward movement of the 
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ofsegments of a cylinder, a tapered mandrel 
adapted to be caused to slide upwardly with 
in the segments to separate them, there be- ‘1 
in , ooves formed upon the segments/slips 
sli a le in the grooves and engageable upon 
the interior of a well casing to prevent up 
ward and downward movement of, the plug 
therein, and stationary slips carried bysaid 
segments engageable upon the well casing 
to prevent the downward movement‘ of the 
'plug therein, there being passages formed 
upon the segments adapted to allow ?uid to 
?ow therethrough when the plug is being 
lowered, said passages being so arranged as 
to be closed by themandrel when the drill 
is moved into its uppermost position to ex 
pand the segments. 

6. A bridging plug comprising a plurality, 
of segments of a cylinder, a tapered mandrel 
adapted to be caused to slide upwardly with 
in-the segments to expand them, there be- - 
ing grooves formed upon the ‘segments, slips 
slidable in the , grooves and engageable upon 
the interior of a well casing to prevent‘ up‘ 
ward movement of the plug therein, and 
elastip bands - surrounding said segments 
adapted‘ to be caused to‘ engage the well ca's 
ing to ‘form a tight seal therewith. 

7. A bridging plug comprising a pluralityv 
of segments of a cylinder, ‘a tapered mandrel 
adapted to be caused to slide upwardly with 
in the segments to separate them, there be 
ing grooves formed upon the segments, slips 
slidable in the grooves and engageable upon 
the interior‘of a well casing to revent up 

stationary slips carried y said segments 
engageable upon the well casingvto prevent 
the downward movement of the lug there 
in, there being passages formedp upon' the 
segments adapted to allow ?uid; to ?ow 
therethrough when the plug is bein low 
ered, said passages bein so arranger? as to 
beclosed by the man rel when the drill 
is moved into its uppermost position to sep 
arate the segments, a ?exible member posi 
tioned over the top of said segments, headed 
pins extending through slots in said ?exible 
member to jom‘ the segments together but 
to permit them to be separated, and a draw 
bar extendin through the ?exible member 
and threade into the mandrel so as to be" 
capable of being pulled out of the mandrel, , 
said draw bar carrying an apertured ?an 
enga eable upon the top of the ?exibl: 
mem er. \ . r, , 

In testimony whereof we have signed our 
names to this speci?cation. , I Q - 

M. REARDON. 
A R. D., FISHER. 
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