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~ UNITED STATES PATENT OFFICE
; ;«gﬁm Q.‘)LAWRENCE:ANIQD JOHN P.HW‘IN']‘J‘E?,S, oF ELDORADO, KANSAS '
TR‘@'E-BQEE-}I{TOR]![IYNG GUIDE FC.)RA_#E)T-A’R.Y“ DRILL STEMS
" Application fled July 25, 1929, Serial No. 380941

This invention relates to deep well drill- tion and partly in elevation of the upper por-
ing apparatus of that type embodying a ro-- tion of the guide and the adjacent portion
tarlfr:drill stem. - , -7 of the drill stem; N

‘The invention has for one of its objects to Figure 4 is a sectional view taken on the

s insure the formation of true vertical bores horizontal plane indicated by the line 4—4 of 50
by apparatus of this character, and to attain  Figure 25 = . R
this.and other objects, the invention-compre- ~ Figure 5 is a sectional view taken on the.
hends the provision of a novel guide which horizontal plane indicated by the line 5—5 of

shall be-adapted-to prevent slanting strata Figure 2; and =~ . . :
10- of hard formation from deflecting the bit. Figure 6. is a sectional view taken on a 55

* from its perpendicular path. =~ '~ plane extending vertically and .centrally.

The invention further- comprehends the through the lower portion of the guide. . -
provision of a guide of the character stated  Referring in detail to the drawings, 1 des-
which- shall be.adapted to be applied to ‘the ignatesthe rock drill or bit, 1* the lower or. bit
drill stem immediately above the bit and re- reamer, 2 the upper or follow-up reamer, and 4o
main out.of contact with the wall of the bore 3 the pipe of a rotary drill stem, which 1s il-:
during the vertical descent of the bit, which lustrated as having formed a vertical bore 4
shall'be adapted on the deflection of the bit to. through strata of shale 5, a slanting stratum
contact with, the wall of the bore and cause of rock 6 and a horizontal stratum.of rock 7,

20 the bit to travel vertically downward through and which is illustrated ds continuing the 5
the hard strata, and which when in contact bore vertically through a slanting stratum of -
with. the wall of the bore shall be adapted to solid rock 8.  "As the parts 1, 2 and 3 are of
offer little or no resistance to the rotation of well Jknown construction,they are illustrated:
thestem.. . . -~ . diagremmatically and a further description.

25 The invention still further comprehends ofthe same is deemed unnecessary. .= .
the provision of a-guide of the character . In-accordance with our invention, the drill
stated which shall'be simple and durable and = stem is;provided, between its bit reamer 1 and
capable.of being readily applied to the drill its follow:up reamer 2, with a guide which 1s

stem between. the bit reamer and the follow- adapted to cause the bit to follow. a vertical

30 up reamer thereof. - . “ . . or perpendicular path. - This guide comprises 75

*The invention consists in the construction, a stem 9 of hollow formation and having its
combination and arrangement of parts here- lower -and upper . ends “externally - screw
inafter fully described and claimed and illus- “threaded. for the application thereto of col-
trated in the accompanying drawings, where- lars 10 and 11. " An upset or tube 12 surrounds

8 in:— . - .. the stem 9. The tube 12 is shorter than the 8o
. Figure 1 is a view in side elevation of the stem.9, andis arranged upon the stem with its
lower portion of a drill stem equipped with & ends similarly spaced from the ends of the

—
[

guide constriicted in accordance with our in- stem. . The tube 12 is-provided with inner

vention; the stem being illustrated in'theact annular shoulders 13 which are :similarly
+40 of forming a bore; votiie T gpaced from the ends thereof. Radial thrust 86

 Figure 2 is a sectional view.taken on a bearings 14 are arranged between the stem 9
lane extending vertically. and: centrally and. tube 12, and axial thrust bearings 15 are
through the guide, the guide being shown in arranged bétween the collars 10 and 11 and
normal position in the bore;. . . . the tube. :. .. o [

45 "“Figure 3 is a view partly in vertical sec- The hearings 14 are arranged within the %0

-
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end portions of the tube 12, and are main-
tained against axial dlsplacement in the di-
rection of each other by the shoulders 13.
The bearings 14 are similar, and they com-
s prise steel sleeves 16 contacting with the in-
. ner surface of the tube 12, and steel rollers
17 arranged between and contactmg with the
stem 9 and the sleeves. Washers 18 are ar-
ranged between the shoulders 13 and the ad-
]aeent or-inner ends of the sleeves 16, and are
tp vg,s by fingers 19 _project-
mg mthg inner ep  pf the sleeves
and engaging in slots 20 in the _peripheries of
~ the washers.. Washers 21 are arrarged in
‘15 contact with thefends of Mietube 12 and the
are connected to FHEsTeeves By fipers D ox-
tendihg axially from the outer ends of the
sleeves and engaging in s‘l‘oﬁs
#

L paced 1 si:xon‘by sﬁiwing rlngSQ

S WV ':.
25" the end «

|

.. tion of, pins 26 on
the rollers. The slesves 16 con-
siners for:th dqublg acting rollers

arings, and
the sleeves or containers by the stem
;.a ,18.and 21, As the rollers of

of

ers 28 eontacti

B

: di'ta‘ I)y,the collars
| 9716 of qlow forma-
Heation between the

vier 17and the

fpately twenty feet in
. con ‘ectmn thh a drill

x in nd it ‘will

" gxter nater sh fxﬂy smaller

the di meter. of the. Borg to be drilled.

e 12 ,a.nd“the gghu 91‘!;5 of the _guide

ade of any,

ear gize depe mgu n%esizeofthq drill
I nh eq&mn n[m;l whmh ,the gulde is

mains opiﬁ

| 1§ freg to f&l’ﬁwq

the
‘or ) djeular path. When'the
(?g n 1’ 's P;L;Lf r.instance in,
] e , which tends {g

igal path, the tifia 1
oﬁb theint

‘adjacent or outer ends of the sleeves 16, and_

plgqyp&.;l and, provided

-rollers are held-

between the washers

_ pffhe beari .14 in the mselvesconstl

tute mt,,the ave 8. irge double action
i ¥hg bepgs 15 ayn. simsilar and comprise:
&

- B ‘with the col-"
ang 10 and 1L The. \@sbers 21 constitute’
i ers 28 the outer,
of ' The_washers 21
“the ends of the, dhcod fo the I e
~ . if desired, bé pro th
‘ ’bei{,ween t’he drill L2 S15 t

-up reamer 2, and

¥ of co considerable length

ebor bemg drilled -
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be carried into contact with the wall of the
bore. The contact between the tube 12 and

- the wall of the bore resists the further de-

flection of the bit and tends to force the bit
to continue straight downwardly through the
hard strata. After the bit has been guided
into its proper path, the tube 12 will again
occupy its spaced relation with respect to the
wall of the bore. When the tube 12 is in con-
tact with the wall of the bore, it does not in-
terfere with the free rotation of the drill stem
due to the fact that it is moanted on the stem
9 through the medium of radial and axial
thrust bearings, the bearings being of such

construction and so arranged-as to tnsure the

free rotation of the drill stem while the tube

" is'held against rotation by réason of its con-
__tact with the wall of the bore. After the tube
in'thé'p ehph’ -

12 his passed thésmall deflection in the wall
of the bore caused by the slight deflection of

the bit necessary to. carry the tube into con-.
ro. tact with the wall of the bore, the follow-up
reamer 2 will free the bore of this déflection,

with the result that the tibe and bit may be
freely
sifed,

There is no tension or ‘wei ht on the tube
12 while the bit is followin, %‘a 'vertical path.
The tube 12 rides freely wit
is never under any ' torsion. mltII the blt is
deflected by a straturh of Pock: .

The guide will also prevent the formatlon
of hores of irregular form transversely when
the'bit is entering a hard formation, due to
fact that the. action’ of the tube on the wall
of the bore will prevenf the bit from wob-
bling at. all times, ' As the bit is held from
wobbling the wear and tear on its cones is re-'
diiced to the minimum. The sleeves 16 m?y,
es’
in order to permit the bearings 15 to be sup-
phed with'Tibricant Wheneve%'sthe drill stem
is-remtoved from the boré-for the purpose of
installing a freshly dressed bit. After the
deffection 6f the bit has been arrested and the
bit praceeds dowrnwardly, the contact be-

tween the tube 12 and. the wall of the bore

will, not interfere with the free rotation of
the pipe 8’due to the’ motmt‘in .of the tube
through the medium of the- TA ial and axml
thrust’ bearlngs 14 and*15.

* While “we ‘have described thé. prmclple of
the mventlon together with the ‘strycture
which” we ndw ‘consider the preferred em-
bodl;nent t(hereo it is to be understood that
ﬁxg structure §h0wn is merely illustrative and
. that_such changes may be: made, when. de-
sited, s fall w1thm the seope of the inven-
tion as claimed.

. We claim :=— .

A ide ggr 8 rota.ry dmll stem, compris-

ing & hollow stem, 4 tube sarroundin the
stem'and prowdeq w1t Juner angular %
gfrs,‘ waghers arralr;ge(f ‘within tbe tube- a,nd

contacﬁ with the shoulders, washers ar-

cerpe e .;,,.‘3.:

removed from the bore whenever de-

the drill and 1t )
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ranged on the stem in contact with the ends
of the tube, sleeves arranged within and con-
tacting with the tube and having their ends
connected to the washers, and bearing rollers
arranged between and contacting with the
stem and sleeves.
In testimony whereof we hereunto affix
our signatures. '
FRED C. LAWRENCE.
JOHN P. WINTERS.



