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This invention relates generally to drilling ap-
baratus, and more specifically to rotary drilling
apparatus intended for use in drilling oil wells,
gas wells, water wells, and other similar earth
openings, the predominant object of the inven-
tion being to provide a rotary drilling apparatus
of the telescopic type which is so constructed and
arranged that different hydrostatic and physical
bressures may be applied to the drill bit at the
will of the operator of the drilling apparatus from
the surface of the ground, when the drilling oper~
ation being performed requires that the down-
ward pressure on the drill bit be varied.

Prior to this invention rotary drilling apparatus

5 Wwere produced which included telescopic sections

in the drill stems which serve to limit the weight
applied to the drill bits. In other words, in the
use of g telescopic drill stem of the sort mentioned
the drill bit was subjected to the weight of only
the portion of the drill stem which was located
below - the telescopic section of the drill stem,
hence in the case of very deep wells the drill bits
were not subjected to the enormous weight of
the entire ‘drill stem which might cause the driil
bits to be quickly dulled or even crushed.

The telescopic drilling apparatus referred to
were capable of reasonably efficient use, but in
such apparatus a serious deficiency was present
that prevented the drilling apparatus fronr at-
taining the high efficiency desired for it. This
deficiency resided in the fact that it was not pos-

- sible to vary the pressure to ‘which the drill bit
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was subjected during a drilling operation. In
other words, in the use of the telescopic drill stems
heretofore known the Dressure on the drill hit
was positively fixed by the weight of the portion
of the drill stem below the telescopic section and
this pressure could not be varied except hy pull-
ing the drill stem and adding length to the lower
bortion thereof, or by lowering the portion of the
drill stem located above the telescopic section and
imposing the additional weight thereof on the
drill bit.

The main object of the bresent invention is to

5 provide g telescopic rotary drilling apparatus

which is so constructed and arranged that the
downward pressure exerted against. the drill bit
may be varied within certain limits at all times
at the will of the operator of the apparatus and
from the surface of the ground. This regulation
of the pressure on the drill bit is obtained by con-
trolling the flow of fluid which passes through
the improved rotary drilling apparatus in a man-
Ner to increase or decrease the pressure of the
fluid at a certain point within the drilling appa~

ratus. A portion of the drilling apparatus which
is directly associated with the drill bit is subjected
to the varying pressures.of the fluid, with the re-
sult that the downward bressure on the drill bit'is
likewise varied.

Fig. 1 is a fragmentary vertical section of g
drilling apparatus constructed in accordance with
this invention, o

Fig. 2 is a view similar to Fig. 1, but showing
the parts of the apparatus in different positions. ‘10
. “Fig. 3 is an enlarged cross-section taken on line
3—3 of Fig. 1. :

In the drawing, where is shown for the purpose
of illustration, merely, one embodiment; of the in-
vention, A designates g, portion -of a-drill stem 15
made in accordance with this invention. The
drill stemy A includes an upper section B, a lower
section C, and an intermediate section D which
provides the drill stem with g, telescopic joint, said
sections B, G, and D being of tubular formation, 92¢
The upper section B is of considerably less diam- .
eter than the intermediate section D, and said
upper section is extended into said intermediate
section as shown in Fig. 1, said sections B and D
being capable of telescoping  movement relative 25
to'each other. . :

At the inner face of the intermediate section D

-and at the outer face of the upper section B.co-

operating ribs i and 2 are formed, as shown in
Fig. 2, which abut with each other in g manner. 30
to prevent relative rotary movement between said
sections while permitting free longitudinal move-
ment of said sections with respect to each. other.
The ribs may be formed integrally with said sec-
tions B and D, or; if desired, they may be in the 35
form of separate elements secured to the section

in any suitable manner. The ribs | formed at the
inner face 'of the intermediate ‘section D extend
continuously from a point near the upper end of
sald intermediate section to g point  near the 40
lower end thereof, while the ribs 2 formed at the °
outer face of the upper section B extend upwardly
from the lower end of said upper section s slight .,
distance. The intermediate section D has fixed
at.its inner face a ring 3 which acts as a stop for 45
limiting outward movement of the upper section B
and the intermediate section D with respect to
each other, the shoulders 2 at the upper ends

of the ribs 2 contacting with the lower edge of
the ring 3 when the limit of outward movement . 50
of the sections B and D has been reached. At
its upper end the intermediate section D is pro-
vided with an internally screw-threaded portion 4 -
which - receives an externally screw-threaded
gland 5, and. suitable packing 6 is interposed 95
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.mediate shank:portion gb,

-flat face 10 is provided,

between the lower end of the gland 5 and the
upper end of the ring 3 to prevent a leakage of
mud-laden fluid between the contacting walls of
the sections B and D.

At the lower end of the intermediate sections A
a fluid-controlling element 7 is located. This
fluid-controlling element comprises a base por-
tion 8 through which a fluid passageway 8 is
formed, said fluid-controlling element being se-
cured to .the intermediate section A by having
its externally serew-threaded hase portion 8
screwed into the lower internally screw-threaded
end portion of said intermediate section. The
fluid-controlling element includes an upwardly
extended shank 9 which is divided into portions of
varying diameters, the shank portion .82 which
is located immediately adjacent to the base por-
tion 8 being of greater diameter than the inter-
mediate shank portion gb, and the outer shank
portion 9¢ being of less diameter than the inter-
At the point where
‘the ghank portions 92 and g% join each other a
and at the point-where
:the:shank portions gb.and 8¢ join each other -a
similar flat face Il is located. Also, the outer
.end of the.shank portion ge ig provided with a
flat face [1’. The flat faces 0, i1, and LI’ are
disposed at substauntial right angles with respect
‘to ‘the major axis of the shank 9 of the fluid-
controlling: element 1. The fluid passageway 8’
formed through the base portion 8. of the fluid-
controlling element is provided with openings at
‘the .point where ‘the base portion -joins -the
-shank 92.

~The particular. structure ghown in the drawing

‘includes a coupler 12 which:serves to connect the

‘tntermediate section ‘D of the drill stem to the
lower ‘section :C -thereof. This coupler is pro-
yided with :secrew-threaded portions which engage
screw<threaded portions of said intermediate and
Jower -sections -and ‘thus connects ‘said sections
:together.

“In:the use of a rotary drilling apparatus of the
type -disclosed ‘herein mud=laden fuid is ‘forced
-‘downwardly:through the-drill stem by a suitable
pump (not shown) located at the surface of the
:ground, and this fluid -passes through fluid dis-
-charge -apertures formed in the drill bit for the
-purpose of ‘jubricating ‘the drill hit and washing
away the cuttings while it is performing the drill-
‘ing operation. The mud-laden fluid‘is returned
to ‘the -pump by -being forced thereby upwardly
through the hole being drilled between the wall
-of said-hole-and the otter face of the drill stem.

-SWhen: the improved drilling apparatus disclosed
‘herein is being used-only ‘the weight of the lower
section C of the driil stem is imposed on the drill
bit “because - of ‘the 'presence of the -telescopic
‘joint-in said drill stem, and due to the fact that
+this weight plus the downward exertion produced
by movement of:the fluid against the faces {6, 1 {,
-gnd b’ provides-sufficient downward pressure on
+the 'drill bit to cause it to cut-through strata of
-ordinary hardness -encountered by ‘the .drill bit,

5 -the-drilling will progress 4n a uniform manner,

the upper section of -the drill stem being fed
downwardly in -accordance ~with the ‘downward
-movement of -the-drill pit. and the lower drill stem
‘section, so as to maintain the telescopic ‘sections
of -the. drill .stem in substantially the same rela-
tive -positions during the -drilling operation.
During such drilling-operation the lower end por-
tion:-of -the upper section B of the drill stem is
maintained-in an- elevated position with respect to
the.shank 9.0f the finid-controlling element 1, as

‘sage of mud-laden flyid therethrough.

‘gtill .greater choking effect
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shown in Fig. 1, so that the mud-laden fluid may
pass through the drill stem in an entirely un-
restricted manner.

Assume, however, that instead of encountering
strata, of ordinary hardness the drill bit en-
counters a stratum which, because of unusual
hardness or for some other reason, is not readily
penetrated by the drill bit. In this event the
operator will lower the upper drill stem section
until- the shank § of the fluid-controlling element
1 is extended into the lower end portion of said
upper drill stem section. . This will have the
effect of choking the lower end portion. of the
upper drill stem section so as to yestrict the pas-
Also, the
degree of choking effect obtained may be regu-
lated by positioning the lower end of the upper
drill- stem section adjacent to the different por-
tions 92, 8°, and §¢ of the shank of the fluid-con-
trolling element due

said portions 82, 8%, and 9¢. In other words, if the

‘lower .end of the upper drill stem section were

located adjacent to the shank portion 9¢a certain
choking. effect would be obtained, while a greater
choking -effect would be obtained if the lower
end of the upper drill stem section were located
adjacent to the shank portion 8P Likewise, &
is obtained when the
Jjower end of the upper drill stem section is
located adjacent to the shank portion 92.

‘When the upper drill stem action is lowered
as described to cause one of the portions 92, 9%,
or ¢ of the shank 9 to be iocated within the
lower end of said upper drill stem section, the

flow of mud-laden fluid is restricted at the lower -

end of the upper drill stem section, and because
the pump: continues to deliver fluid to the upper
drill stem section the pressure of the fluid there-
in will .be increased. This increased pressure
acts -against the fiat ifaces of the shank "9 (the
faces (8.and i1, and the face .11’ at the . outer
end of the shank portion 9¢) in a manner to force
the intermediate section D and the lower section
¢ . of the drill stem, together with the drill bit;,
downwardly
downward pressure on the drill bit is -provided.
It is important to note that various additional
downwardly working ‘pressures On the ‘drill bit
may:be obtained by positioning the lower -end of
the. upper drill stem section adjacent the differ-
ent shank portions §2, 9%, and 8¢, for it is plain
that greater fluid pressure is built up in the
upper drill stem section when the choking effect
at the lower end thereof is increased by the use
of a shank portion of increased diameter, while
such -additional fluid pressure is less when &
shank ‘portion of smaller diameter is used for
choking purposes.

The flat faces {0, 1, and {1’ of the shank 9
of ‘the “fluid-controlling element 7 serve also as
impact faces against which the flowing mud-
laden fluid moves. This movement of the mud-
laden fluid against the flat faces mentioned
tends to force the. drill bit downwardly and thus
apply additicnal downward Dpressure there-
against.

Tt is important to note that when the drill
stem is entirely telescoped the flow of mud-laden
fluid ‘is ‘not entirely stopped. In other words,
regardless of the relative positions of the tele-
scoped. elements of +the drill 'stem, a flow-of fluid
through the drill stem is maintained at all:times.

In this connection attention is directed to
Fig. 2, wherein the upper drill stem section B
is shown.as supported by the shoulder 8= at the

to the different diameter of 2

whereby the required -gdditional -4
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lar member is restricted and the pressure of

top of the base of the fluid-controlling element

‘When so positioned it is plain that the entire
weight of the upper drill stem section is imposed
on the drill bit and the drill stem may be used
in the manner of an ordinary non-telescopic drill
stem. When the drill stem is so used the mud-
laden fluid may flow freely through the  drill
stem, due to the fact that the inner face of the
lower portion of the upper drill stem section is
cut away, as indicated at B’, to provide space
for such free passage of fluid through the drill
stem when the telescopic drill stem is entirely
collapsed. This cutaway portion B’ does not ex-
tend to- the lower end of the upper drill stem
section, hence the choking- effect heretofore de-
scribed is obtained.

Also additional downward pressure  may be
applied to the drill bit of my improved apparatus
by maintaining the telescopic members of the
drill stem in the approximate positions in which
they are shown in Fig. 1 and increasing the
pressure -produced in the fluid by the pump by
stepping up the pump. In this event the in-
creased pressure acting against the faces 10, i1,

25.and I’ will exert downward pressure on the

drill bit. :

It is obvious, therefore, that the improved ap-
paratus msy be operated so that only the weight
of the lower drill stem section blus the down-
ward pressure produced by the mud-laden fluid
moving against the faces 10, H, and 11’ is im-
posed upon the drill bit, and 'if desired the
weight of the lower drill stem section may be
partially supported from the derrick to lessen

its weight on the drill bit. Also this downward

exertion against the drill bit may be increased
by choking the flow of fluid at the lower end
of the upper drill stem section as already ex-
plained herein, so as to exert additional fluid
pressure against the faces 10, {1, and (1’. Ad-
ditionally, the upper drill stem section may be
lowered so that its weight is imposed on the
drill bit, and if desired this additional weight
may be balanced from above the ground so that
the entire weight of the upper drill stem section
or a portion thereof may be imposed on the drill
bit. " Finally, additional fluid pressure may be
applied “to: the drill bit by increasing the fluid

pressure produced by the pump and causing this.

additional pressure to act against the faces of
10, 11, and (4’, .

Thus it is plain that my improved apparatus
is capable of very flexible use and practically
any desired downward pressure may be applied
to the drill bit.

In addition to the flat faces 10, i1, and {1’
on the shank of the fluid-controlling element 7
I provide a similar flat face 10’ which is located
between the base portion 8 and the shank por-
tion 9=,

I claim:

1. A drill stem comprising a pair of tubular
members arranged in telescopic relation, means
to restrict rotary movement of said tubular mem-
bers with respect to each other, communicating
bassageways for fluid formed through said tubu-
lar members, a fluid-controlling element, said
fluid~controlling element being supported by one
of said tubular members and having a shank
portion relative to which an open end of -the
other of said tubular members moves in a man-
ner to-cause said shank portion to be extended
into said open end of said other tubular member
and partially choke same, whereby passage of
fluid through the open end of said other tubu-

3

fluidadjacent to the open end of said ‘other

tubular ‘member. is increased, a’ pressure-receiv-

ing face formed on said shank portion and mov-
able-into and out of said open end of said other
tubular member against which- said increased
fluid pressure acts to move said fluid-controlling
element downwardly, and a drill bit to which is
transmitted downward movement imparted by
said increased fluid pressure to said fluid-control-
ling element. ’ ’ :

2. A- drill stem comprising a pair of tubular
members arranged in telescopic relation, means
to restrict rotary movement of said tubular mem-
bers with respect to each other, communicating
bassageways for fluid formed through said tubu-
lar members, ‘g fluid-controlling element, said
fluid-controlling element being supported by one
of said tubular members and having a shank
portion relative to which sn opben end of the
other of said tubular members moves in a man-
ner to cause said-shank portion to be extended
into said open end of said other tubular member
and partially choke same, whereby passage of
fluid through the open end of said other tubular
member is restricted and the Dbressure of fluid ad-
Jjacent to the open end of said other tubular mem-
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ber is increased, a bressure-receiving face formed °

on said shank portion and movable into and out of
said open ‘end of said other tubular member
against which said increased fluid pressure acts
to move said fluid-controlling  element down-
wardly, said pressure-receiving face being dis-
bosed at an approximate right angle relative to
the major axis of said shank portion, and a drill

. bit to which is transmitteq downward movement

imparted by said increased fluid pressure to said
fluid-controlling element.
3. A drill stem comprising a pair of tubular

" members arranged in telescopic relation, means

to restrict rotary movement of said tubular mem-
bers with respect to each other, communicating
bassageways for fluid formed through said tuby-
lar members, a fluid-controlling element, said
fluid-controlling element being supported by one
of said tubular membpers and having a shank por-
tion of varying diameters relative to which an
open end of the other of saig tubular members
moves in a manner o cause said shank portion
to be extended into sald open end of said other
tubular - member and partially - choke same,
whereby passage of Auid through the open end
of said other tubular member is restricted-and
the pressure of fluid adjacent to the open end of
said other tubular member is increased, pressure-
receiving faces formed on said shank portion and
movable into and out of said open end of said
other tubular member against which said in-
creased fluid pressure acts to move said fluid-
controlling element downwardly, and a drill bit
to which is transmitted downward movement im-
parted by said increased fluid pressure to said

_fluid-controlling element,

4. A drill stem comprising a - pair of tubular
members - arranged in telescopic relation, means
to restrict rotary movement of said tubular mem-
bers with respect to each other, communicating
bassageways for fluid formed through said tuby-
lar members, a fluid-controlling element, said
fiuid-controlling element being supported by one
of said tubular members and having a shank por-
tion relative to which an open end of the other
of said tubular members moves in a manner to
cause said shank portion to be extended into said
open end of said other tubular member and par-
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tially - choke  same, whereby passage  of fluid
through the.open end of said other tubular mem-
ber is restricted and the pressure of fluid ad-
jacent to the open end of said other tubular
member is increased, said shank portion being
provided with & plurality of portions of different
diameters, pressure-receiving faces formed on
said shank portion and movable into and out of
said open end of said other tubular member
against which sald jnereased fluid pressure acts
to move said Auid-controlling element down-
wardly, and a drill bit to which is transmitted
downward movement imparted by said increased
fluid pressure to said fluid-controlling element.
5. A drill stem comprising a pair of tubular
members arranged in telescopic relation, means
to restrict rotary movement of said tubular mem-
bers. with respect to each other, communicating
passageways for fluid formed through said tubu-
lar members, & fluid-controlling element, said
fiuid-controlling element being supported by one
of said tubular members and having a shank por-
tion relative to which an open end of the other
of said tubular members moves in a manner to
cause said shank portion +o be extended into said
open end of said other tubular member and par-
tially choke same, whereby passage of fluid
through the open end of said other tubular mem-
per . is restricted and the pressure of fluid ad-
jacent to the open end of said other tubular mem-
per is increased, said shank portion being pro-
vided with a plurality of portions of different di-
ameters, and flat pressure—receiving faces ar-
ranged at the junctions of said plurality of por-
tions and at the outer end of said shank portion
and movable into and out of said open end of said
other tubular member against which said in-

2,028,478

creased fluid pressure acts to move said fluid-
controlling element downwardly, and a drill hit
to which is transmitted downward movement im-
parted by said increased fluid pressure to said
fluid-controlling element.

6. A drill stem comprising & pair of tubular
members arranged in telescopic relation, means
to restrict rotary movement of said tubular mem-
pers with respect to each other, communicating
passageways for fluid formed through said tubu-
lar members, & fluid-controlling element, said
fluid-controlling element being supported by one
of said tubular members and having a shank por-
tion relative to which an open end of the other
of said tubular members moves in a manner to
cause said shank portion to be extended into said
open end of said other tubular member and par-
tially choke same, whereby - passage of fluid
through the open end of said other tubular mem-
per is restricted and the pressure of fluid ad-
jacent to the open end of said othertubular mem-~
ber is increased, gaid shank portion being pro-
vided with a. plurality of portions of different di-
ameters, and flat pressure—receiving faces ar-
ranged at the junctions of said plurality of
portions and at the outer end of said shank por-
tion and movable into and out of said open end of
sajd other tubular member against which said
jncreased fluid pressure acts to move said fluid-
controlling element downwardly, said fluid-con-
frolling element having a fluid passageway
formed through a portion thereof, and a drill bit
to which is transmitted downward movement im-
parted by said increased fluid pressure to said
fluid-controlling element.

LEVYN RAY SCHUESSLER.
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