
June 24, 1930. J. F. BOZEMAN E AL 1,766,326 

4 

NN 

N/ W 
E 
d 

AS Y F. 
N ). e ef 

al can 

N N N 
O 
, N N N M 

  

    

  

    

  

  

  

  

  

  

  

  

  

  



June 24, 1930. J. F. BOZEMANET AL 1,766,326 
DRILL STEM 

Filed April 7, 1928 2. Sheets-Sheet 2 

es 
Ea 

Res. a EHTriff f 

M 

N 7 

A AS % a Nyas 
y7. Ws 

W 

(SS 

Sy 

-ventot 
/8- efé-773 age.-- 

2", feel-- 0-dré 

" Aace, raz, 
&lt; ot sle - a 

  



Patiented June 24, 1930 

UNET STATES PATEN 
JOHN F. SO2 ERIAN, OF WEST LAKE, LOUISIANA AND JAUDON D. COLE, OF HEBRON 

ge WILLE, TEXAS 

D3 SE 

Application filed April 7, 1928. Serial No. 268,92. 
This inventian relates to new and useful 

improvements in a drill stem. 
One object of the invention is to provide an 

improved type of drill stem through which 
5 the drill bit may be rotated, with only a por 
tion of the weight of the entire stem on the 
bit, at the bottom of the bore. 
Another object of the invention is to pro 

vide a drill stem, formed of two sections, the 
10 weight of the lower one of which is normally 

carried by the bit, in drilling, said stem being 
equipped with a novel type of valve whereby 
the flow of fluid downwardly through the 
stem, from the pump, is stopped when the 

15 upper section of the stem is lowered, and be 
fore its weight is imposed on the section be 
neath. 
This.retarding of the flow of fluid will re 

act on the pump and thereby the operator 
20 will be notified of the relative positions of 

the two sections, before the upper section is 
lowered sufficiently to impose its weight on 
the section beneath, and the bit. The bit will 
thus never be subjected to the entire weight 
of the stem, and liability of crushing the bit 
or twisting off the stem thus is avoided. 
A further feature of the invention is to 

provide a sectional drill stem so constructed 
that the upper section may be used as a jar or 
hammer against the lower section to dislodge 
said lower section in case it becomes stuck in 
the bore. 
With the above and other objects in view 

this invention has particular relation to cer 
tain novel features of construction, oper 
ation, afid arrangement of parts, an example 
of which is given in this specification and il 
lustrated in the accompanying drawings, 
wherein:- 

Figures 1 and 2 show vertical sectional 
views of the upper and lower parts, or sec 
tions, respectively, of the drill stem. 

Figure 3 shows a cross sectional viéw taken 
on the line 3-3 of Figure 1. 
Figure 4 shows a cross sectional view, tak 

en on the line 4-4 of Figure 2, and, 
Figure 5 shows a side elevation of a com 

plete stem, as in operation in a well bore. 
Referring now more particularly to the 

30 

40 

designate similar parts in each of the Fig 
ures, the numerals 1 and 2 designate the re 
Spective upper and lower sections, as a whole, 
of the drill stem. These sections have a lim 
ited lengthwise movement relative to each 55 
other, for a purpose and in a manner to be 
hereinafter stated. 
The upper section of the stem embodies the 

string of pipe, as 3, having the separable 
coupling 4 connected to the lower end there- 80 
of, and whose lower end is reduced and 
threaded into the upper end of the tubular 
joint 5. The lower end of this joint has a 
tubular gland 6, threaded therein whose up 
per end supports the packing 7, and said 65 
packing is held in place by the ring nut 8 
which abuts the upper end thereof, thereby 
forming a stuffing box through which the up 
per end of the lower section 2, of the stem tele 
scopes. This section 2 comprises a string of 70 
pipe to the lower end of which the drill bit 
i8 is attached. 
The upper, or telescoping end of the lower 

section 2 has an enlarged head which is 
clutched for rotation with the upper section 75 
1 by means of the vertical ribs 10, of the head 
9, which fit into corresponding grooves 11 
in the joint 5 and the relative movement of 
the sections is limited by the ring nut 8 and 
the coupling 12 of the lower section 2. The 80 
stem is of tubular construction throughout 
to permit the flow of flushing fluid down 
wardly through it to the drill bit. This 
fluid is forced down through the stem by . 
means of a pump 20 at the ground surface. 85 
The upper end of the head 9 has an upwardly 
flared valve seat 13 screwed therein, for a 
purpose to be hereinafter explained. 
The coupling 4 has an internal annular 

shoulder 14, on which is seated a coil spring 90 
15. There is a valve stem 16, whose upper 
end carries a spider 16 which rests on said 
spring and said stem depends through said 
spring and its lower end carries a downward 
ly tapering valve 17 normally spaced above 95 
and adapted to seat within and close said seat. 

In drilling it is usually not advisable to 
permit the entire weight of the stem to rest on 
the bit, at the bottom of the bore, as in such drawings, wherein like numerals of reference case the bit may be crushed, or may require 100 
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too severe torsion on the stem, to drive it, 
casing the steni to twist, off. "he sten is consequently usually suspend 
ed from the rotary, 19, with only the weight 
of the oyer section 2 on the bit. 

in drilling, the stem is gradually let down 
as the work progresses but it is not desirable, 
in iowering the stem, to periait the upper sec 
tion of the stem to be lowered far enough to 
resi its Weight on the lower section. As the 
upper section 1 moves downwardly relative to 
the lower section the valve 17 will approach 
the seat 13, and when the said seat is partially 
restricted, by said valve, the pressure above 
the valve will build up thus causing the valve 
to overcome the resistance of the spling 15 
and suddenly seat and close the passageway 
through the seat 13, before the weight of the 
it per section of the stem has been assumed 

2 by the lower section. This williolock the flow 
of the f::id down through the stem and stall 
the ump and thus indicate, to the driller 
that the upper section should not be lowered 
further. The upper section then should be 
slightly elevated to lift the valve clear of said 
seat so as to again permit circulation and 
drilling may then proceed. 

In case e lower section of the stem be 
coines stuck in the bore, the upper section 
may then be dropped, successively, against 
the coupling 12 until the stuck stem is jarred 
loose. 
What we claim is:- 
1. A drill stem comprising two sections 

connected by a slip joint, and having a fluid 
course therethrough, a seat in one section, a 
yieldably mounted means carried by the other 
section adapted to be actuated by fluid pres 
suite to close said seat and block said fluid 
course when said sections are relatively 
inoved in one direction and to unblock the 
same when relatively moved in the other 
direction. 

2. A trili stem incitiding two telescoping 
sections having a limited lengthwise move 
131 ent relative to each other, means for inter 
locking said sections against relative rota 
tion, a projection carried by one section and 
disposed io form an abutment for the other 
section, said stem having a fiuid course there 
through, and a yieldably mounted valve at 
tached to one section and arranged to be actu 
ated by the fiuid flowing through said course 
2nd adapted to block said fluid course when 
said sections are relatively moved, in one di 
rection, and operable by said section to which 
Said waive is attached to unblock the same 
When said sections are relatively moved in 
the other direction. 

8. In combination: a string of rotary drill 
pipe comprising an upper and a lower sec 
tion; means for supporting said upper sec 
tion; a device sectiied at the lower end of said 
lower Section, said device supporting the 
Weight of said lower section; means for at 
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taching said upper and lower sections to 
gether, said means being so arranged that 
Said upper and lower sections will rotate to 
gether and may have relative axial move 
ment; valve means suspended from the upper 
section and operable by fuid pressure for 
ostructing a flow of fluid through said string 
3f drill pipe when said upper section is low 
ered and a yieldable support, sustaining said 
valve means. 

4. In combination: a string of rotary drill 
pipe comprising an upper and a lower sec 
tion; means adapted to support said upper 
section; a cutting tool secured to the lower 
end of said lower section and adapted to sup 
port said lower section; means for slidably 
connecting said upper and lower sections to 
gether; means for creating a flow of fluid 
through said drill pipe; an inside shoulder 
in the upper section, valve means for ob 
structing said flow when said upper section 
is supported by said cutting tool and a coil 
spring supported on said shoulder and sup 
porting said valve means. 
In testimony whereof we have signed our 

names to this specification. 
JOHN F. BOZEMAN. 
JAUDON D. COLE. 
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