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This invention relates to back pressure Valves 
Or check valves, and more particularly has refer 
ence to a valve adapted to be employed in a drill 
stem which is used for rotating a drill bit in drill 
ing a well or the like. 

In Carrying out well drilling operations, it is 
customary to employ a string of pipe known as 
the drill stem, with a bit on the lower end thereof, 
and means at the upper end thereof for rotating 
the pipe and causing rotation of the bit. During 
the drilling Operations it is mecesSary to circulate 
a fluid through the Well, and this is ordinarily 
done by circulating the fluid downwardlythrough 
the drill stem and Out through holes properly 
located with respect to the cutting portions of the 
bit, this fluid then passing upWardlythrough the 
drill hole about the drill stem and Washing the 
cuttings upwardly therewith. Under many cir 
cumstances, it is highly desirable, if not impera 
tive, that Some means be provided within the 
drill stem for preventing a backward flow of this 
Washing fluid upwardly through the drill stem. 
Various means are employed for controlling flow 
Upwardly through the Well around the Outside 
Of the drill Stem, and it is nieceSSary alSO to haVe 
some means within the drill stem so that in the 
ewent a high pressure formation is encountered 
during the drilling operation, this high pressure 
will be prewented from blowing out through the 
drill stem. Furthermore, by the use of a check 
valve adjacent the lower end of the drill stem, 
the same may be kept empty or partially so and 
itsbuoyancy employed to "float” it into the well. 

Various types Of Valves have heretofore been 
employed for the purpose Set forth. For the most 
part, these have consisted ofballs orother valve 
like members adapted to Seat against a separate 
seat within the drill stem, and to move away from: 
said seat upon downward flow of fluid through 
the drill stem. Naturally, valves of this type re 
strict to a considerable extent the cross section 
area of the interior of the drill stem at the point 
where the valve and the seat overlap radially 
therein. If the bore of the drill stem were re 
stricted, for example, to prowide a shoulder 
against whichthe ball orlike valve member could 
Seat, that Would in itself provide a considerable 
restriction in the cross section area available for 
fluid flow. If on the other hand the bore of the 
drill stem were enlarged to provide the shoulder 
against which sucha valve would seat, the valve 
would have to be made larger in diameter than 
the normalbore of the drill stem in order to seat 
against such a seat, and the valve seat would it 
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self in suchinstances prove a means of restricting 
the available cross section area of the drill stem. 

It is an object of this invention. to provide a 
back pressure walve for a drill stem orother like 
conduit, in which the passageway through the 5 
drill stem may be made of the largest possible di 
ameter and the Valve member may be made of 
the Smallest possible diameter with respect there 
tO. * 

Itis a further object to providea back pressure 10 
Valve for a drill stem or the like Which when 
Operaed Will provide a maximum cross section 
; available for fluid flow through the drill 
SUBI). 

It is a further object of this invention to pro- 15 
vide a back pressure valve for a drill stem, which 
valve will ofer the least possible resistance, to 
flow of fluid through the drill stem. 
Another object is to prowide a walve of the na 

ture set forth which will be to the greatest pos. 20 
sible extent durable and trouble-free. 

It is a further object to provide a Valve in 
Which WOrn parts may be replaced with a mini 
mum Of time and labor. 
Other objects and advantages of this invention 25 

will become apparent from the following descrip 
tion taken in connection with the accompanying 
drawing, it being understood that said description 
and drawing are by way of Illustration only, and 
that they are not to be taken as in any way a 30 
limitation upom the scope of this invention. Such 
scope is to be limited only by the prior art, and 
by the terms of the appended claims. 
In the drawing: 
Fig. 1 is a View partly in vertical cross sec- 35 

tion illustrating a section of drill pipe in which 
is installed a Valve constructed in accordance 

| with this invention. 
Fig. 2 is a similar View illustrating the same 

structure with the valve in open position. 
Fig. 3 is a view illustrating. a slightly modified 

form of valve element. 
Fig. 4 is a bottom plan view of the valve ele 

ment illustrated in Figs. 1 to 3. 
Referring more specifically to the drawing, 45 

there areshown at t and 2, respectively, the pin 
and box portions of a tool joint of conventional 

40 

construction which is used for joining together 
the ends of two sections of drill pipe. These 
tool joint sections i and 2 are ordinarily thread- fin 
edly Connected to each other. 
At 3 there is illustrated a fitting which is in 

serted between the tool joint sections | and 2. 
This fitting 3 is internally threaded at its upper 
end to receive the pin section I of the tool joint, 55 
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2,185173 
which at the same time ofers the least possible 
resistance to flow when it is in its open position. 

Having described my invention, I claim: 
1. In a back pressure Valve for a drill pipe, a 

Valve housing comprising a fitting adapted to be 
Connected between adjacent Sections of the drill 
pipe, Said housing including an adjacent end 
portion of One of Said sections having a passage 
therethrough, a portion of which is of a diameter 
greater than the portion of the passage through 
said adjacent end portion, a valve element in 
Said housing passage of a diameter less than the 
diameter of the passage through the said end 
portion and having a skeleton part in the passage 
through Said housing of a diameter too great to 
enter said end portion, whereby movement of 
Said valve element into said end portion will be 
limited, and said valve element having a part 
expansible into sealing engagement with the 
walls of Said end portion when forced thereinto 
by fluid under pressure tending to enter Said end 
portion from Said fitting. 

2. In a back pressure valve for a drill pipe, 
a Valve. housing comprising a fitting having 
threaded pin and box portions at its opposite 
ends, respectively, adapted to receive the respec 
tive Sections Of a tool joint, Said housing includ 
ing an adjacent end portion of that one of Said 
Sections which is adapted to be secured to the 
upper end of the fitting and having a passage 
therethrough, the upper portion of the passage 
through the fitting being of a diameter greater 
than the portion of the passage through Said ad 
jacent end portion, a Valve element in Said hous- . 
ing passage of a diameter less than the minimum 
diameter of the passage through the Said end 
portion and having a skeleton part in the passage 
through Said housing of a diameter too great to 
enter said end portion, whereby movement of 
Said valve element into said end portion will be 
limited, and said valve element having a part 
expansible into.sealing engagement with the Walls 
of saidend portion when forced thereinto by fluid 
under pressure tending to enter Said end portion 
from Said fitting. , . 

3. In a back pressure valve for a drill pipe, a 
walve housing comprising a fitting adapted to be 
connected between adjacent sections of the drill 
pipe, Saidhousing including an adjacent end por 
tion of one of said sections and having a passage 
therethrough, a portion of which is of a diameter | 
greater than the portion of the passage through 
said adjacent end portion, a walve element in 
Said housing passage of a diameter less than the 
diameter of the passage through the said end 
portion and having a skeleton partin the passage 
through said, housing of a diameter too great to 
enter saidend portion, whereby movement of Said 
walve element into the said end portion will be 
limited, and said valve element having a Sealing 
cup expansible into sealing engagement with the 
Walls Of Said end portion When forced thereinto 
by fluid under pressuretending to enter saidend 
portion from said fitting. 

4. In a back pressure Valve for a drill pipe, a 
Valve housing comprising a fitting having 
threaded pin and box portions in its opposite 
ends, respectively, adapted to receive the respec 
tive sections of a tool joint, said, housing includ 
ing an adjacent end portion of that one of Said, 
Sections which is adapted to be Secured to the 
upper end of the fitting and having a passage 
therethrough, the upper portion of the passage 
through the fitting being of a diameter greater 
than the portion of the passage through said ad 

3 
jacent end portion, a walve element in saidhous 
ing passage of a diameter less than the minimum 
diameter of the passage through saidend portion 
and having a skeleton part in the passage 
through Said housing of a diameter too great to 
enter Said end portion, Whereby movement of 
Said Valve element into Said end portion Will be 
limited, and Said Valve element having a Sealing 
cup expansible into engagement with the Walls 
of saidend portion when forced thereinto by fluid 
under pressure tending to enter said end portion . 
from said fitting. 

5. In a back pressure Valve for a drill pipe, a 
Valve housing comprising a fittinghaving thread 
ed pin and box portions at itS Opposite ends, re 
spectively, adapted to receive the respective sec 
tions of a tool joint, Said housing including an 
adjacent end portion of that one of said sections 
which is adapted to be Secured to the upper end 
of the fitting and having a passage therethrough, 
the upper portion of the passage through the fit 
ting being of a diametergreater than the portion 

tion and the lower portion of whichis of a smaller 
diameter than the passage through the said 
upper portion Of the fitting, a Valve element in 
said, housing passage of a diameter less than the 
minimum diameter of the passage through Said 
end portion and having a skeleton part in the 
upper portion of the passage through Said fitting 
of a diameter too great to enter Said end por 
tion or saidlower portion of the fitting, whereby 
movement Of Said Valve element into Said end 
portion will be limited and movement into the 
lower portion of said fitting will be prewented, 
and Said Valve element having a part expansible 
into Sealing engagement With the Walls of Said 
end portion when forced thereinto by fluid under 
pressure tending to enter said end portion from 
Said fitting. 

6. In a back pressure walve for a drill pipe, a 
Valve housing comprising a fitting adapted to be 
connected between adjacent sections of the drill 
pipe, said, housing including an adjacent end 

* portion of One Of Said Sections and having a pas 
sage therethrough, a portion of which is of a. 
diametergreater than the portion of the passage 
through said adjacent end portion, a Valve ele 
ment in said, housing passage of a diameter less 
than the diameter of the passage through the 
said, end portion and having a skeleton part in 
the passage through Said housing of a diameter 
too great to enter said end portion, whereby 
movement of Said Valve element into Said end 
portion will be limited, and said valve element 
havinga partexpansible into sealing engagement 
With the Walls Of Said. end portion When forced 
thereinto by fluid under pressure tending to enter 
Said end portion from said fitting, said skeleton 
part and the remainder of Said Valve element 
being joined together to form a dart-like element 
and Said Valve element having a streamlined 
upperend to facilitate flow of fluid past the same 
when it is located within the larger portion of 
said, passage through the housing. 

7. In a back pressure valve for a drill pipe, a 
walve housing comprising a fitting adapted to be 
connected betWeen adjacent Sections of the drill 
pipe, saidhousing including an adjacent end por 
tion of One of Said Sections and having a passage 
therethrough, a portion of which is of a diameter 
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greater than the portion of the passage through 
said adjacentend portion, a valve elementinsaid 
housing passage of a diameter less than the di 
ameter of the passage through the said end por 75 
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tion and having a skeleton partin the passage 
through said, housing of a diameter too great to 
enter saidend portion, whereby movement of Said 
walve element of the said. end portion will be 
limited, and said valve element having a sealing 
Cup expansible into Sealing engagement With the 
walls of said end portion when forced thereinto" 
by fluid under pressure tending to enter said 
end portion from said fitting, said skeleton-like 
part and the remainder of Said Valve being in 
tegraly joined together to form a dart-like ele 
ment, Said valve element having a streamlined 
upper end to facilitate flow of fluid downward?y 
past the same when said valve element is within 
that portion of the housing passage of larger 
diameter, and said packing cup having a flexible 
downwardly extending lip to permit ready pas 
Sage of OVer-size solid objects. | 

8. In a back pressure valve for a drill pipe, a 
walve housing comprising a fitting adapted to be 
connected between adjacent Sections of Said drill 

pipe, said, housing including an adjacent end 
portion of one of said sections and having a pas 
sage therethrough, a portion of which is of a. 
diametergreater than the portion of the passage 
through, Said adjacent end portion, a Valve ele 
ment in Said, housing passage Of a diameter lesS 
than the diameter of the passage through Said 
end portion and having a skeleton part joined 
thereto and disposed in the passage through Said 
housing, Said skeleton part being of a diameter 10 
too great to enter said end portion, whereby 
movement Of Said Valve element into Said end 
portion will be limited, said valve element being 
formed in two Separable parts and hawing an ex 
pansible Sealing cup disposed between Said parts 
and expansible into Sealing engagement with the 
walls of Said end portion when forced thereinto 
by fluid under pressure tending to enter saidend 
portion from said fitting. 

JAMES C. FORTUNE. 


