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UNITED STATES PATENT office 
BACKPRESSURE PLUG VALVE 

Albert L. Stone, Palos verdes Estates, Calif., as 
signor to Hydril Company, Los Angeles, Calif, a 
corporation of California - . . . 

Application August 24, 1936, serial No. 97,631 
16 Claims. 1. (Cl. 166-13) - 

This invention relates generally to improve 
ments in well pipe plugs or closures adapted to , 
be dropped or forced downwardly through the 
pipe to a desired or predetermined depth to close 
the pipe against upward fluid flow. More specif 
ically, the invention has to do with a drop-in or 
pump-down type back pressure valve for use in. 
drilling operations to seal the drill pipe against 
the escape of well fluid in situations where the 
standard back pressure valve fails or is not used, 
or to provide an additional precaution against 
fluid escape at a time when the back pressure 
Valve may still be in good condition. 
The usual back pressure valve is carried by . 

the drill string at or near its lower end, and the 
function of the valve is to pass the downward. 
circulation, but to close the pipe against escape 
of well fluid during drilling operations and while 
the pipe string is being lowered into or pulled. 
from the well. My general object is to provide 
a back pressure valve device that may be dropped 
or forced by fluid pressure down through the pipe 
to a predetermined position above the stationary 
back pressure valve, thus affording a safety check 
in the event the latter fails to function properly. 
In its preferred form, the present device com 
prises a body carrying a radially expansible pack 
er, avalve controlled passage through the body, 
and means expansible into engagement with the 
pipe by upwardly directed fluid pressure, to hold 
the device against upward movement. 
The device may be inserted in the drill pipe and 

dropped or forced down to seating position at 
a time when the standard back pressure valve 
is in good working condition, as for example dur 
ing the time the circulating mud is being re 
placed with water before pulling the drill string. 
The drop-in valve device will reach its seat and 
remain in condition for the pipe engaging means 
and packer to be forced into engagement with 
the pipe to close the same, in the event the stand 
ard back pressure valve later fails. The device 
may be inserted in the usual lubricator pipe above 
the Kelly cock and pumped down or merely al 
lowed to drop until it reaches seating position. 
The various structural and functional aspects 

of the invention will be more fully understood 
from the following detailed description, in which 
reference is had to the accompanying drawing. 
that is illustrative of the invention in certain typi 
cal and preferred forms. ,??: ??; 

Fig. 1 is a sectional view showing the drop-in 
back preSSure valve device seated on the stop 
shoulder within a pipe coupling; 

Fig. 2 is a view similar to Fig. 1. showing the 

bore. 

positions of the parts when an upward pressure 
is applied to the device; ? ...,, ? * 

Fig. 3 is a fragmentary Sectional view illustrat 
ing a variant form of the invention; and 

Fig. 4 is an enlarged section on line 4-4 of Fig. 2. 
In the drawing, I have shown a lower portion 

of the drill pipe string to within the well casing 
, the pipe string comprising pipe lengths. 2 

connected by a special coupling 13 located at or 
near the usual drill collar and above a Suitable 
back pressure valve, for example of the type illus 
trated at 4 in Fig. 3. As explained above, the 
function of this back pressure valve 4 is to per 
mit downward fluid circulation through the drill 
string, but prevent upward escape of well fluid 
through the drill string, as where the well devel 
ops sudden pressure. Any desired type of stand 
ard back pressure valve may be used. The typi 
cal form shown in Fig. 3 comprises a cylindric 
body. 5 inserted within the bore of coupling 6 
and clamped between shoulder and the lower 
pin end 2a of the pipe 2 below coupling 3. 
Body 5 contains an axially offset bore 18 pre 
senting an inclined shoulder. 9 and a lower re 
duced diameter portion 8a. A float valve 20 is 
pivoted at 2 on the lower end of body 5, the 
valve normally being swung open to the point of 
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engagement of the valve carried arm 20a, with 
... the coupling wall, but seating to close the lower 
end of bore f8 in response to sudden upward fluid 
pressure or rise of liquid in the drill string. 

Coupling 3 has threaded external flush type 
joints at 22 with the drill pipe 2, the coupling 
bore 23 being of uniform diameter and the upper 
pin end of the coupling being beveled at 24 to 
facilitate entry of the drop-in back pressure valve 
into bore 23. The drop-in back pressure valve, 
generally indicated at 25, comprises an elongated 
tubular body 26 having a bore 27, the lower end 
of which is closed by a check valve 28 pressed up 
wardly against its seat by coil spring 29 supported 
on a tapered nose bushing 30. During drilling 
operations, circulating fluid is discharged down 
wardly through the bore 27 past valve 28 and 
outwardly through slots 3, as indicated by the 
arrows, into the drill string below, but when cir 
culation is discontinued, the valve seats to pre 
vent upward flow of well fluid through the body 
The body 26 has an upper reduced diameter 

mandrel portion 32 about which is placed ara 
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dially expansible packer 33, and above the packer 
suitable pipe engaging means, generally indicated 
at 34, operates to hold the device against upward 
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movement of the drill string, as will presently 
appear. Packer 33 comprises a rubber sleeve 
movable longitudinally relative to the mandrel 
32, the lower portion 34 of the packer bore hav 
ing an upward taper and receiving a correspond 
ingly tapered surface 35 of the mandrel. 
The pipe engaging means 34 comprises a car 

rier sleeve 36 confined between rings 37 and 
38, the mandrel being movable upwardly relative 
to the sleeve and ring assembly from the posi 
tion of Fig. 1 in which ring .38 engages a nut 
39 threaded and held in fixed position by set 
screw 40 on the upper end of the mandrel. 
Sleeve 36 carries a plurality of circularly arranged 
wedge slips 4, typically three or four in number, 
contained in vertically extending ways 42, with 
side flanges on the slips received within inclined 
grooves 42a, see Fig. 4. The outer serrated faces 

of the slips are substantially vertical and the 
back surfaces of the slips engage the inclined 
wedge Surfaces - 4 so that as the carrier sleeve 
moves upwardly relative to the slips, the latter ex 
pand into. engagement with the coupling bore 
wall. It may be desirable, in order to insure a 
secure grip by the slips on the coupling, to form 
annular serrations 45 in the coupling wall oppo 
site the slips. . . . . 
As best illustrated in Fig. 2, the body 26 has at 

its point of maximum diameter a downwardly 
facing annular shoulder 46 adapted to seat upon 
shoulder 4 on the upper end of a bushing 48 
that may be threaded into or otherwise posi 
tioned within the lower end of coupling 3, to ar 
rest downward movement of the drop-in valve 
assembly below the position of Fig.1. 
In operation, the device is inserted within the 

drill string, as previously indicated, and dropped 
or forced down by fluid pressure through the 
string and into coupling 3 to the seating posi 
tion of. Fig. 1, in which shoulder 46 engages 
shoulder 47 on the upper end of the bushing. 
With the device in seated position, downward 
circulation of fluid may be maintained through 
the bore 27, past check valve 28 and through the 
back pressure valve below. So long as the back 
pressure valve is in good condition, holding the 
well pressure and closing the drill string against 
upward fluid flow, the parts of the drop-in device 
will remain in the positions of Fig. 1. If, however, 
at any time the back pressure valve fails or de 
velops substantial leakage, the resultant applica 
tion of well pressure to the lower end of body 26 
of the drop-in device, causes the pipe gripping 
means 34 to be expanded to hold the device 
against upward displacement in the coupling, and 
packer 33 to be expanded into fluid tight engage 
ment with the coupling bore wall. 

Application of well pressure to the lower end 
of the device results in upward movement of the 
mandrel 32, together with packer 3 and carrier 
sleeve 36, causing the slips 4 to be expanded 
into gripping engagement with the coupling ser 
rations 45. At that point, sleeve 36 and ring 37 
become held against upward movement, with the 
result that as the mandrel is forced further up 
wardly by the fluid pressure, the packer is ex 
panded into tight engagement with the bore wall 
by wedging coaction between tapered surface 34 
of the packer bore and the mandrel wedge sur 

70 face. 35. When the device is thus set within the 
coupling, with the parts in the position shown 
in Fig. 2, the circulation passage of the drill 
string is effectively plugged against upward fluid 
leakage, and the check valve 28 then serves in the 
capacity of a back pressure valve. 

2,189,988 
. The device may readily be removed from the 
coupling after the drill string is pulled from the 
well, simply by disconnecting the coupling 8 
from the pipe, removing bushing 48, and then 
driving the mandrel downwardly to release the 
slips, by means of a piece of wood or other imple 
ment inserted within the upper end of the cou 
pling bore. As the mandrel is driven down, the 
packer is released and the entire assembly may be 
withdrawn through the lower end of the coupling. 
In Fig. 3 I show a variant form of means for 

arresting downward movement of the device, to be 
used in situations where a special coupling 3 
may not be employed, or where there is no pro 
vision of a fixed stop such as the bushing 48. The 
device may be positioned and set within a cou 
pling by providing on the lower end of the body 
an extension adapted to engage a stationary 
member in the pipe string, for example a part 
of the usual back pressure valve, to arrest down 
ward travel of the drop-in assembly, the length 
of the extension being predetermined in accord 
ance with the distance between the back pres 
sure valve and the coupling so that the drop-in 
plug will be positioned for setting within the 
coupling. Referring to Fig. 3, the body 26 car 
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ries on its lower end a rod 50 threaded at 5. 
into the body bore 52. As the drop-in device 
reaches setting position, the lower end of the 
rod engages shoulder 9a below inclined wall 
(9 of the back pressure valve, to arrest down 
ward movement of the device, the length of the 
rod being such that at the point of arrest, the 

: packer 33 and pipe engaging means 34 will be po 
isitioned for expansion within the coupling, all as 
previously described. • : 
The drawing is to be regarded merely as illus 

trative of the invention in certain of its typical 
and preferred forms, since various changes and 
modifications may be made without departure 
from the invention in its intended spirit and 
SCOpe. 

I claim: - ' '; 
.1. A back pressure valve device adapted to be 
dropped within a well pipe, comprising, a body 
containing a fluid passage, means adapted to 
engage said pipe to hold the device against up 
ward movement therein, a pipe engaging packer, 
a valve closing said passage against upward fluid 
flow through said device, and a pilot rod depend 
ing from said body and adapted to engage a 
portion of said pipe to arrest downward move 
ment of the device therein. 

2. A back pressure valve device adapted to be 
dropped within a well pipe, comprising an elon 
gated body containing a fluid passage, radially 
expansible pipe engaging elements, a carrier for 
said elements surrounding said body and movable 
longitudinally, relative thereto, a packer sur 
rounding said body and expansible into fluid 
tight engagement by upward relative movement 
of the body and valve means preventing up 
ward fluid flow through said passage. , 

3. A back pressure valve device adapted to be 
dropped within a well pipe, comprising an elon 
gated body containing a fluid passage, radially 
expansible pipe engaging elements, a carrier for 
said elements surrounding said body and movable 
longitudinally relative thereto, a packer sur 
rounding, said body and expansible into fluid 
tight engagement by upward relative movement 

... of the body, said body. having an upwardly ta 
pered surface within and bearing against said 
packer, and valve means preventing upward fluid 
flow through said passage. 
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14. A pipe closure device adapted to be dropped 
within a well pipe, comprising a body, a sleeve 
surrounding and mounted on said body for ver 
tical movement relative thereto, a member mov 
able radially within a way formed in said sleeve 
into engagement with said pipe, and a packer 
adapted to form a fluid tight seal between said 
body and pipe. 

15. A pipe closure device adapted to be dropped 
within a well pipe, comprising a body, a sleeve 
surrounding and mounted on said body for ver 
tical movement relative thereto, a member mov 
able radially within a way formed in said sleeve 
into engagement with said pipe, and a packer 
adapted to form a fluid tight geal between said 
body and pipe, and wedge means operable by 
fluid pressure below said device to wedge against 
and expand said packer into fluid tight engage 
ment with the pipe. 

2,189,988 
16. In combination with a well pipe string con 

taining a series of upper couplings and a lower 
tubular coupling above the bottom end of the 
pipe string, a pipe closure device adapted-to-be 
dropped within said pipe string and through 
the upper couplings into said lower coupling 
bore, said device comprising a body having a 
fluid passage extending longitudinally there 
through, a valve closing the passage against up 
ward fluid flow, a packer carried by the body, 
and means for arresting downward movement of 
the device at a predetermined position within 
said bore with the packer positioned therein, said 
means including an upwardly facing shoulder 
within the coupling, and means on said device 
positioned outside and opposite said fluid passage 
and engageable, with said shoulder. 

ALBERT I, STONE. 

  


