Mar. 27, 1923. 1,449,533

" O. E. MOORE
WELL DRILLING APPARATUS

Filed Jan. 30, 1922 3 sheets-sheet 1

N Il ' i H—77
) 17 Ifo ‘1 H
65— \{
| N & |
N § &
y{/ﬂ] | 7 - | i 1%7:9?
W6 { |~ %6 . ‘ — 6 .
20— [ 1 20 17— :
] i [ 78— alll| 1%
17 N /4 20— —
\ N\
/R ?;: —Z
, I 9.
7 Al -0
IRL R 7 i 4
7 }
7 j !
! / ) i! — 4
L, |
/9- l
21— NI 2
TR ,
NG
74 f | .
24 4 s 3
26 | | i |
. !":
!
;
2 — 2 - %
;-2)7 INVENTOR

0. F . Meore

ATTORNEY

WITNESSES

¢ Q Qs
Py

*X



Mar. 27, 1923. , 1,449,533
: ClvE.NMDCH?E .
WELL DRILLING APPARATUS

Filed Jan. 30, 1922 3 sheets-sheet 2

{ ’ ;— 37

|

I{ ~ 32

| I
' |
- 29
39
36N
: |55
NI
“ | — 57
2 Al
—H
4l |
Ll — 74
! { NI

s!
!\
=,
\

07 ) 27
e“f'E{fmw; |
K F 7047 M

—/9

Y ol e T T

INVENTOR

ATTORNEY



Mar, 27, 1923. 1,449,533
O. E. MOORE

WELL DRILLING APPARATUS

Filed Jan. 30, 1922 3 sheets-sheet 3

/1,

INVENTOR

év”?iswm%hév - 0.FE Moore

ATTORNEY



10

15

20

25

3(

<

44

45

55

Patented Mar. 27; 1923.

UNITED STATES

1,449,533
PATENT OFFICE.

OSCAR E. MOORE, OF DORBIS, CALIFORNIA.

WELL-DRILLING APPARATUS.

Application filed January 30, 1922. Serial No. 532,817,

‘0 all whom it may concern:

Be it known that I, Oscar I,
citizen of the United States, residing at
Dorris, in the courty of Siskiyou and State
of California, have invented new and usefnl
Improv ements in Well-Drilling Apparatus,
of which the following is a s‘)euh(,a‘uon.

My invention relates to '\VGH drilling ap-
paratus and has for its object; frst, to pro-
vide an outer drill tube and an inner drill
tube and means for driving said inner dpil
tube from said outer drill tube e, said means
being adapted to be operated from the up-
per end of the outer drill tube to disengage
said inner drill tube from said outer dvill tube
to remove the same, second, to provide an
outer drill tube and a. short wner drill tube
and means
from said outer drill tube and means for dis-
engaging said inner drill tube from said
outer drill tube w bcrcbv the inner driil tube
may be removed from the outer drill tube

In(mh3 )

\Wlthout withdrawing the outer drill tube
from the hole.
A Afurther object of my invention is to

provide an outer drill tube and a short inne
drill tube adapted to be engaged and driven
by the cuter drill tube, the dnmno engage-
ment ot the tubes bemo such that the in-
ner drill tube may be (hsenomzed from the
outer drill tubs by means.of a rope so that
said inner drill tube may be removed from
the outer drill tube without uvecessitating
\\'ith(h"(x\'\‘ing the outer dvill tube ¥iom the
well hole, ‘

My invention is particularly adapted for
driving of deep wells where strata of differ-
ent hardness are encountered. In drilling
deep wells only a certain amount of Wup,hb

is available to drive the drili downwar dly, .

and when drilling ﬂnmmh hard strata the
weight of downward pressure is not sufficient
to force the drill downwa rdly and the drill
merely slips over the hard surface of the
stratum. My invention contemplates drili-
ing a small hole through these hard strata in
advance of the lfarom hole by lengthening
the 1inner - drill tube and fe]ua(\) ping it
through the bottom of the auter tube.

Tn my invention the inner tube and inner
drill may be quickly removed from the well,
leaving a clear circular opening in the center
of the bottom of the outer drillsaid open-
ing being approximately one- halt the diam-
cter of the outer tube. Then by raising the

outer tube and drill a short distance, churn

for driving said inner drill tube -

‘it into place in the same manner ag if

drills and cable tools may be freely used

through this cpening and the hardest strata
drilled without removing the outer or main
drilling tube from the well. In this method
the available weight is concentrated upon the
smaller drill when drilling through hard
strata, and sufficient weight 1s available to
drive the drill downxwrdl}. In conjunction
with this the detachable driving connection
between the outer drill tube, upon which the
reamer is mounted, and the inner drill tube,
upon. which the small drill is mounted, is
very beneficial in that a new drill may be
mounted upon the inner drill tube without
necessitating withdrawing the outer drill
tube from the hole. And further, in the use
of a small drill and a following renrner, the
hardest work is placed upon the drill; which,
1t will ‘be noted, is easily replaced and the
reamer has comparatively light service to do
in reaming out the hole after it is made by
the drill. "As a result it is not necessary to
renew the reamer frequently, and inasmuch
as the inner drill may be easily replaced the
drilling of deep wells is greatly ffxmhtaied in
the use of my 1nvent10n

My invention is also a very useml device
for setting well screens in oil or water sands:
The small hole may be drilled any desived

distance in advance of the larger hole in

such sands; then remove the small drill from

the 1uner tube and attach the desired length-

of screen pipe to the inner tube and 10W61
F plac
ing the inner dvill in drilling position, Lheu
the outer tube may be left in the well for
well casing with the screen attached  as
stated.

The device 18 also usai’ul in 'f'nlnic hing a
means of accegs to the bottom of the well
hole so that cementing or plugging may be
advantageously - accomplished when neces-
sary or desirable and a core barrel bit may be
used at any time.

Frequently it is necessary to cement the
well outside the well casing in order to cut
off wuter from running into oil sands.

With these and other objects in view which
will be hereinafter fully described and par-
ticularly pointed out in the claims, the in-
vention consists in the novel construction
and arrangement of parts illustrated in the
accouipanying, drawings forming a part of
this specification, in which :—

Figure 1 is a vertical sectional view of a
drillitig apparatus embodying my invention,
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showing the inner and outer drill tubes in
dl‘lVlDO' engagement with each other.

Figure 2 is a similar view with the inner
drill tube removed, a vertical section of onc
of the (111\71110 lugs of the inner tube being
shown in drlvmo relation with the outer

drall tube.

Figure 3 is a vertical sectional view of the
inner drill tube with ‘the operating spear
inserted therein to retract the tube Tatch.

Figure 4 is a vertical suctlonal view of the
upper portion of the inner drill tube showing
the spear latch in engagement *mfh the innex
drill tube.

Figure 5 is a similar view showing the
we 10hted collar in engagement with 'the
spmnlahh cam whelcby the spear may be
disengaged from the inner drill tube.

]3101116 6 is & horizont4l section of the de-
vice on the line 6—6 of Figure 1.

Figure 7 is a horizontal sectlon of the in-
ner drlll tube on the line 7—7 of Figure 1.

Figure 8 is a bottom plan view of the de-
vice.

Figure 915 a diagrammatic view '\i a pau
of the engaging and disengaging cams, the

cams being laid out flat to 111115’51 ate the
tion of the same relative to the driving lugs
of the inner drill tube.

‘Figure 10 is-a detsul view of the weighted
collfu

Like characters of mfelencu 1ndicate hke
parts in the various views.

In the drawings 1 desmnqtcs the OuLQl
drill tube which hfts areaming cutter 2 serew
threaded into the vear end 'hereof and hav-
ing an upwardly facing shoulder 3. Se-
cured within the outer drill tube some dis-
tance above the shoulder 3 is-a cam ring 4
which 1s provided with an upwardly facing
cam surface formed with alternate high and
Jlow portions. Secured within the outér
drill-tube some distance above the cam ring
4 are cam plates 5 which have downwardly
facing cam surfaces formed with high por-
tions, “said high portionsbeing d1sposed above
1espe<*t1ve Tow portions of the cam surface of
the cam ring 4. In the preferred embodi-
ment of my invention two cam plates 5 are

an
ae-

provided, -althcugh ‘any number may be

used. Said -cam phtes 5 are -spaced apart
and form slots 6 therebetween. and have di-
agonally disposed upwardly facing cam sur-
faces 7 formed at the upper ends thereot,
leading upwardly from said slots. The cam

surface of the cam ring 4 is provided with
relatively high portions 8 which ave dis-

posed duectly below respective slots 6. The
upper ends of said high portions 8 are slant-
ed downivardly towa rd the left, as designated
at 9, and lead into respecuve low portions
10, and high portions 11 of the cam plates

boare (hsposed above respective low por-
tions 10 and have surfaces 12 at the ex- .

treme end thereof which slant upwardly

»plaucs 5.

1,446,538

to the left and lead into-respective lon-
gitudinal recesses 13 formed 1n the cam
High portions 14 are formed
on ‘the cam ring 4 and L\ucnd Upwe udg
just below respective recesses 13, and have
surfaces 15 at the eéxtreme upper cnds
thereof which slant downwardly and to the
left and lead into respective low portions 16
of the cam ring. High portions 17 are
formed on the cam pLLtes 5 and iextend
downwardly toward respective low portions
16 and have surfaces -18 which slant up-
wardly and to the left and lead into respec-
tive slots 6.

19 designates an inner drill tube which is
adapted fo fit \‘\'1thm the cam ring 4 and the

am plates 5. pair of iugs 20 are se-
cured upon opj )051te sides of the inner drill
tube and are adapted to engage the cam sur-
faces of the cam ring 4 and the cam plates 5.
When the inner drill tube is inserted intothe
outer drill tube from the upper end thereot,
the lugs 20 engage respective upwardly fac-
Ing cam surfaces 7 of the cam plates 5, and
arve guided thereby into respective slotg
Unon further downward movement of the
inner drill tube the lugs 20 encounter re-
spective slanting surfaces 9 of the high por-
tions 8 and are guided thereby into respec-
tive low portions 10 of the cam ring, the
drill tube rotating to the left as it moves
downwardly. The drill tube is now moved
upwardly, and the lugs encounter respec-
tive slant portions 12, “of the high portions
11 of the cam plates 5, and ave’ oulded there-
by into respective recesses 13, the tube-tur n-
ing to the left during this movement. This
engagement of the lugs 20 with respective
recesses 13 constitutes the driving engage-
ment of the outer drill tube sith the inner
drill tube, means, which will'be hereinafter
described, being provided for retaining said
lugs in engagement with said recesses.
When it is desired to remove the inner drill
tube from the outer drill tube, said ‘inner
drill tube 1s moved downwardly from this
position, whereupon the lugs 20 encounter
z'es_pﬂctive slant surfaces 15, of the Irigh por-
tion 14 of the cam ring 4, and are guided
into respective low portions 16, the drill tube
turniniec toward the left durmn this. move-
ment. The inner drill tube is then moved
upwardly and the ln gs 20 engage respective
cam surfaces 18, of the high portions 17 of
the cam plates 5, and are guided into re-
spective slots 6 thereby. the inner drill tube
turning toward the left during this move-
ment. When the hies 20 miove into the slots
6 the tube may be lifted upwardly out of
the outer drill tube.

It will be noted that the high portions 7%
11 and 17 of one of the cam plateés 5 are
longer than corresponding ‘noh portions of

the “other cam plate 5, and that the corre-

sponding high por'mons 8 and 14 of the cam
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ring 4 are also relatively high, respecting

the other high portions 8 and 14 of the cam
ring, so that when the inner drill tube is ma-
mpulated to engage the cams with the lugs
20, one of salﬂ Tugs will engage the slammsz
])01 tiong of said above no»ed relatlvelv hich
portions before the other lug engages the

game. As a result, these relatively high por-

tions engage one of the lugs 20 and turn the

inner drill tube before the opposite lug én-

gages its respective cam surfaces whereby
the lugs are prevented from engaging the
oppos1te gides of any comespondmg pair of
high portions and clamping: thereon. ‘
A series of radial projections 21 are se-
cured within the inner drill tube near the
bottom thereof. A latch lever 22 is piv-
oted at a point intermediate the ends there-
of upon the inner wall of the inner drill
tube and has its upper end lying in the
planes of said radial projections 21, and is
provided at its lower end with a latch mem-
ber 23 which is adapted to normally pro-
ject through a slot 24 in the wall of the
mner drill tube. A spring 25 having its
one end secured to the inner drill tube, and
having the other end thereof engaging said
Jatch lever 22, serves to retain said latch
lever in its normal position with said latch
member 23 projecting through said slot 24.
The latch member 23 is so disposed that,
when the lugs 20 are in engagement with
respective recesses 13 said latch lever en-
gages the shoulder 8 of the reaming cutter
3 to prevent the inner drill tube from mov-
ing downwardly and disengaging said lugs
90 from the recesses 13. Wedge eams 26
are formed upon the outer drill tube and
are disposed within respective recesses 13
and serve to center the inner drill tube
within the outer drill tube when said lugs
20 are in engagement with said recesses 13
A drill 27 is serew threaded into the lower

end of the inner drill tube; and holes 28

are formed just above the same to allow
water to be pumped down through the dxill
tubes to wash away the cuttings of the drill.

29 designates the opemtmf} spear. of the
The lower end of the 'spear is
pointed as is designated at 30 and a rope 31
1s secured to the upper end thereof. said
upper end being rounded, as designated at
32, to allow s Wmohf ed collar 33 to slide
over the same. A latch lever 34 has its
upper end secured upon said spe,xn and has

its lower end adapted to move in a slot 35"

formed in ‘said spear. The lower end of
said latch lever 84 is provided with a latch
member 36 having an. upwardly ficing
shoulder 87 formed thereon and a down-
wardly facing cam surface 88 formed be-
low said shoulder. A cam 89 is mounted
upon said latch lever 34 some distance above
said latch member 36, and the. weighted

collar 32 is adapted. to slide over said spear

‘ member u6 within the slot 35.

8

and engage said cam 39 to retract the latch
An inwardly
extending flange 40 is formed at the upper
end of the inner drill tube and has its upper
surface slanted, as designated at 41, to guide

the ‘spear 29 within the anertwre thereot.

The latch member 36 19 aaapteﬂ to engage
the under surface of the flange 40 with the
shoulder 387 for purposes hereinafter de-
seribed.

When it is desired to remove the inner
drill tube from the outer drill tube the
spear 29 is lowered down into the cuter drill
tube by means of the rope 81. The spear
passes into the inner drill tube, and the

lower end thereof engages the radial pro-

jections 21 and the upper end of latch lever
29, and moves said latch lever to retract the
Jatch member 23 from engagement with the
shoulder 8, whereupon the inner drill tube
drops downwardly and the lugs 20 are dis-
engaged from the recesses 13, As the in-

ner drill tube moves downwardly the lugs
‘20 encounter the high portions 14 of the

cam ring, as hereinbefore described, and
ave guided into the low portions 16, the in-
ner drill tube turning to the left during this
movement.  The rope is then pulled and the
spear moves upwardly and the shoulder 37
of the latch member 36 engages the lower
surface of the flange 40, and the inner drill
tube i pulled upwardly thereby. As the
inner drifl tube is pulled upwardly the lugs
20 are guided into the slots 6 by means of
the slant surfaces 18 hereinbefore referred
to.. The inner drill tube is then pulied up-
wardly and removed from *“hb outer drill
tube as desired.

When it is desirel to replace the inner
drill tube in driving relation with the outer
drill- tube, it is lowered by means of the
spear 30 and the rope 31 and is guided down
through the slots 6 by the cams 7.  As the
lugs 20 reach points in said slots 6 in the
plane of the recesses 13 the latch member
23 engages the shoulder 3 and stops the
downward movement of the inner drill tube.
The spear then moves downwardly and re-

tracts said latch member, as hereinbefore

described, and the drill tube then moves
downwardly until the Iugs 20 engage the
low portions. 10, being guided by the slant

portions 9. The spear is then pulled up-

wardly, and the inner drill tube is lifted
as the latch member 36 engages the under
surface - of the flange 40.. The upward
movement of the drill tube from this point
engages the lugs 20 with respective slant
portions 12 which guide said laugs into the
recesses 13, at which point the latch mem-
ber engages the upwardly facing shoulder
3 to hold said lugs in engagement with the
recesses and in this posmon the wedge cams
26, which slant upwardly and mwardly en-
gage the outer surface of respective lugs
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20 to center the n}vmr drifl tibe within the
outer u,u.h lub' The cperating speay ¢
is then removed from the inner drill

by allowing the weighted collar 33 to sli
down the vope 51 c“nd over the operati
spear to engage the cam Jf) 1ch disen

the latch mber 86 from the fax -
whereupon the spear may be pulied upwardl
ouickly. The coilar cannot slip down -n‘
the lateh member 36 as the u‘e)waid‘jﬁ ftcm&‘

shoulder 57 Lh ereci projects soue distan
bu*ond the outerniost P*‘lucu of the cara
lwen it g desired to vemowve the inney

he Fromn the outer drill tube
1(\ \ru] mm Lho oter d;ﬂl tube

/o

Py
e
‘

1© ho flange 1‘-0 and dl
oi ENgLLes the radial
10 ;em lons 21 and the end latch
strach the lateh member 228 from

‘-‘ oy m)W LO rotys
znem with the shoulder 3. Upon the
member 23 from en-

release of the lat tch
gagement with the shovlder 3 the inner duvill
and the lugs

tube drops of its own welght ;
20 are 01'1({"(1 into the low portion 16 of
the cam ring 4 by the slanting suz faces 15,
Thie spear is 411&1 pulled upwardly, “*1& the
lateh member 36 engages the nadl" side of
the flange 40, WheIe wpon the inner drill
tube moves npwar f‘, with the spear. Ag
the lugs 20 move out of dm low portions 16
they engage -the slant surface 18 of the
high portions 17 of the cam plates and are
nmded into the slots 6. aftex which the in-
ner drill tube may be removed from the
outer drill tube without further manipu-
lation.

The WeighteJ collar 38 is formed in two
sections which are hinged together ag at
33" and a bolt 33” holds the two sections in
closed position. This construction will en-
able the collar to be easily placed on the
eables.

ﬁwmo thus fully cLscmbed my inven-
tion, T claim:

1. Tn a device of the character described,
the combination with an oufer drill tube,
of an inner drill tube, a cam ring secured on
said outer drill tube and having an up-
wardly facing -cam swrf‘v’e thereon formed
with alternate high and low portions, cam
plates secured on said outer drill tube above
“‘ud cam ring and having dow nward]y fre-
ing cam surfaces formed ith 1 high portions
disposed above respective low portions of
gaid upwardly facing cam sm"f%ces of the
cam ring, s said cam plates being spaced apart
to form slots therebetween, fmd ]uos on said
inner drill tube adapted to pass through
respective

2. In a device of the character described,
the combination T.'slth an outer drill fnbe.
of an inner drill tube, a cam ring secured on
said outer drill tube and having an upwardly
facing cam surface Tormed with alternate

OI’Lmn oi
end 30 thereof

1
of the

-

slots to engage said cam surfaces. .

choand low
1 ("dC“

uoruom; eam plates sscured

drill tube whove said cam ring
downwardly facing cam sur-
with high portions disposed
r"cti\'e low portions of sa vid up-
cing cam surface of the cam ring
; ming longitudinally disposed re-
gses, sald cam Uht 'y being spaced apart
io forr: slots therebetween, and lugs on said
inner drill tube adapted to pass through re-
spective slots and to engage said cam sur-
faces.

8. In a device of
the combinstion with
of an inner drill tube, a cam
on said outer drill tu he havin ng 20 Upw ardly
facing cam surface formed swith alter nate
and low portions, cam 11 es secured
on sa 1d outer <rill tube above seid cam ring

and having dewnwardly facing cam sur-
faces thereon, formed with high portions
disposed above respective low portions of
said upwardly facing cam surfaces of the
cam ving, said cam plates being spaced apart
10 if?orm slots therebetween and having
di gon:ﬂly facing cam surfaces a“'t'\ndmfr
zz‘;nvardly from said slots, and lnos on said
inner drill tnbe adapted to pass through
1‘espf\cmm slots to engage said cam surfaces.
'n a device of the character described,
the ‘combination with an outer drill tube, of
an inner drill tube, a cam ring secured on
~a3(7 uter drill tube and having an upwardly

facing cam surface formed with alternate
hich and low portions, cam plates secured
on smd oucc,;, avill tube above said cam ring
and having downwardly facing cam surfaces
w,;med with high portions disposed above
respective low portions of said upwardly
tacing cam surface of the cam ring and
forming longitudinally disposed recesses,
gaid cam p“vtes being snacnﬂ apart to form
5,704.9 therebetween, lugs on said inner drill
tube adapted to pass through respective
slots and to engage
wedee cams secuired on said ounter drill tube
ﬁd"‘w‘d to engage respective Iugs as they

e positioned is said recesses.

. In a device of the character deseribed,

oo
W
15}

k%’l ibed,
nben

ring secured

hi 0‘]’\

to

the combination with a drill tube having an

inwa ‘dly extending flange, of a spear adant-

ed pass throvgh said ﬂ ange. a spring
atdw m sald spear adapled to engage said
hangw o cary mounted on said lateh and

e

apted to normally project. from said spear,
and a weighted collav adapted to pass over
gnid spear and ongage said cam to rvetract
g un(’ lateh from engagement with said flange.

. In a deviee of the character deseribed.
the combination with a drill tube havine an
inwardly extending flange, of a spear adant-

ac to Wxsu throngh dsid flange. o snrin{: lever
momnted on said gpear, a latch wmember

mv.mted on said lever and adapted to nor-
mally project laterally from said gpear and

said cam surfaces, and.
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having an upwardly facing shoulder and a
downwardly facing cam surface, a cam
mounted on said lever and adapted to nor-
mally project from said spear, and a
weighted collar ‘adapted to pass over

said spear and engage said cam to retract

said latch from engagement with said flange.

7. In a device of the character described,
the combination with a drill tnbe having an
inwardly extending flange, of a spear adapt-
ed to pass through said flange and having
a longitudinal slot formed therein, a spring
lever mounted on said spear and adapted
to move in said slot, a latch member mount-
ed on said lever and adapted to normally
project from said spear and having an up-
wardly facing shoulder and a downwardly
facing cam surface, a cam mounted on said
lever and adapted to normally project from
said spear, and a weighted collar adapted to
pass over said spear and engage said cam
to retract said latch from engagement with
said flange. '

8. In a device of the character described,
the combination with a drill tube, of a spring
lever mounted within said tube, and a spear
adapted to pass into said tube and to engage
said spring lever to move said spring lever.

9. In a device of the character described,
the combination with ‘a drill tube having
a spring lever mounted within said tube, a
series of radial projections in said tube, and
a spear adapted to pass into said tube and
to engage said spring lever and said pro-
jections to move said spring lever.

10. In a device of the character described,
the combination with a drill tube having a
slot formed therein; a spring lever mounted
within said tube, a latch member mounted
on said spring lever and adapted to nor-
mally project from said slot, and a spear
adapted to pass into said tube and to en-
gage said spring lever to retract said latch
member into said tube. '

11. In a device of the character described,
the combination with a drill tube having a
slot formed therein, a spring lever mounted
within said tube, a series of radial pro-
jections in said tube, a latch member mount-
ed on said spring lever and adapted to nor-
mally project from said slot, and a spear

adapted to pass into said tube and to engage .

said spring lever and said projections: to
retract said latch member into said tube.
12. In a device of the character described,
the combination with a dvill tube having a
slot formed therein and having an inwardly
extending flange, a spring lever mounted
within said tube, a latch member mounted
on said spring lever and adapted to nor-
mally project from said slot, a spear adapted
to pass through said flange, a spring latch
on said spear adapted to engage said flange,
a cam mounted on said latch and adapted to

normally project from said spear, and a
weighted collar adapted to pass over said
spear and engage sald cam to retract said
latch from engagement with said flange.

18. In a device of the character described,
the combination with a drill tube having a
slot formed therein and having an inwardly
extending flange, a spring lever mounted
within said tube, a series of radial projec-
tions in said tube, a latch member mounted
on said spring lever adapted to normally
project through said slot, of a spear adapted
to pass through said flange, a spring latch
on said spear adapted to engage said flange,
a cam mounted on said latch and adapted to
normally project from said spear, and a
weighted collar adapted to pass over said
spear and engage said cam to retract said
latch from engagement with said flange.

-14. In a device of the character described,
the combination with an outer drill tube
having an upwardly facing shoulder formed
thereon. of an inner drill tube having a slot
formed therein, a cam ring secured on said
outer drill tube and having an upwardly
facing cam surface formed with alternate
high and low portions, cam plates secured
on said outer drill tube above said cam ring
and having downwardly facing cam surfaces
formed with high portions disposed above
respective low portions of said upwardly
facing cam surfaces of the cam ring and
forming longitudinally = disposed recesses,
said cam plates being spaced. apart to form
slots therebetween, lugs on said inner drill
tube adapted to pass through respective slots
to engage said cam surfaces, a spring lever
mounted within said tube, a latch member
mounted on said spring lever and adapted
to normally project through said slot and
adapted to engage said upwardly facing
shoulder, and a spear adapted to pass into
said tube and to engage said spring lever to
retract said latch member from engagement
with said shoulder.

15. In a device of the character described,
the combination with an outer drill tube
having an upwardly facing shoulder formed
therein, «of an inner drill tube having a
slot formed therein, a cam rimg secured on
said outer drill tube and having an upward-
ly facing cam surface formed with alter-
nate high and low portions, cam plates se-
cured on said outer drill tube above said
cam ring and having downwardly facing
cam surfaces formed with high portions dis-
posed above respective low portions of said
upwardly facing cam surfaces of the cam
ring and forming longitudinally disposed
recesses, said cam plates being spaced apart
to form slots therebetween, lugs on said in-
ner drill tube adapted to pass through re-
spective slots to engage said cam surfaces,
‘o spring lever mounted within said drill
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mounted on said
to normally pro-

tube, a latch member
spring lever and adapted

ject through said slot and adapted to en-
gage said upw ‘ardly facing shoulder, 2 series

~of radial projections in “enid tube, and a

spear adapted to pass into sald uﬂ and
to. engage sald sprmg lever and said pro-

jections tQ retract said latch member into
said tu_be.
16. In a device of the character described

the combination with an outer drill ¢

D .

1]
tuibe
having an upwardly facing. shoulder theve-
on, an inner drill tube having a slot formed
thereln, a cam ring secured on said outer

drill tube and having an upwardly facing

-am surface formed with alternate high and
low portions, cam plates secured on said

outer drill fube above gaid cam ring and hav-
ing downwardly facing cam surfaces formed
with h1gh po“ﬁ.ons chsposed above
tive low portions of said upwardly facing
com surfaces of the cam ring, said cam pmte
bemg spaced apart to form slides therebe-
fween, and having diagonally facing cam
surfaces extending upwa “fﬂy from said
slide, lugs se ccured on gaid inner drill tube
adapmd to poss bhl”OHOﬂ respective slots to
engage said cam surfaces, a spring lever
o lateh member mounted on said spring
Iever and adapted to normally project
through said slot to engage sald upwardly
facing shoulder, and a spear ada pwd to pass
into said tube and io engnge said spring

[¢

1‘(35]380-

lever to retract said lateh momb@r into said
tube.
17. Tn a device of the character described,

the combination with an outer drill tube
havmo an upwardly facing shoulder formed
the1‘eon. of an inner drill tv]"- having a
slot formed therein and baving an mwm‘ﬂlv

‘Lendmg flange, o cam ring secured on said
onter drill tube and ha \'1110’ an upwardly
facing cam surface formed with alternate
high and low por uons cam plates secured
on said outer drill tuhe above said cam ring
and having dmvn‘vfu'@]v facing cam stir-
faces formed with n.wh portions disposed
above "ﬂspm e low portions of said up-
wardly facing cam surfaces of the cam ring

and fmmmo Tongitudin: disposed re-
cesses, snid cam plates heing spaced apars
to form slots therehetw cer, Tugs d in-
ner drill tube adanted to pass § spec-

tive slots to engage szid cam surfarces. o
spring lever mounted within wid tube, =2
‘:u('h menﬂ ev mounted on d spring lever
lapted to normally ,)1(\!9(“( m‘mwh
anid t to engage said upwardly facing
shonlder, a anear adapted to pass through
caid to enpage said c;\w*m lovoer tn
retract d latch member into soid tube. o
spring lateh on said spear adapted to en-
rmoe gaid flanse. a cam mormted on said

atch and ad: ‘\tefT to normally project from
the spear, and a weighted collar adapted

v .
u.iﬂﬁ_e

il

het tween an

1,449,533

to pass over said spear and to engage said
cam to retract said latch from enozzg;emeut
with said flange.

8. In a device of the character de-
scribed, the combination with an outer driil
tube having an upwardly facing shoulder, of
an inDer d vii! tube having o sict forined
therein ¢ g an inwardly extending
dange, a ¢ secured on said outer dyill
’ub znd an upwardly facing cam
S with alternate high a wnd low

h m;mzj

por‘monsy cam 1»‘1 es secured on said outer
driil above said cam 1ing and having
| liy facing cam suriaces formed

with higl
tive low

portmns disposed above respec-
ortions of said upwardiy facing
of the cain ring, sald cam
spaced apart fo form slotg
Tugs on inner drill tube
through respective slots to
surraces, a spring lever
said ¢ dbe, serles of ra-

dial projections in said tube, 2 latch mem-
ber oun‘tu] on said gpring lever and adapt-
ed io z:ormﬂl or J}ect through said slot to
rag facing sheulder, a
“to pass throuon said ﬂange
projections and said spring
lever to “retract saidl lateh member into the
tube, o spring latch on sald spear adapted
‘(C engage said e, a cam mounted on
said latch and adapted to normally project

art

snid

el it

i
]

from sz\.xl spear, nd 2 weighted collar
adapted tc gaid spear and fo en-

act said spring latch
ment Wuh said flange.

?mwe of the echamcter de-
ombination »\mh 1 outer d"lh
upwardly facing shoulder, of
tube having a slot forined
1"‘V‘11‘(HV extending

engagce
engag
;n 9
serl 1* ¢, the
tube hamng d-
an inner dri
therein and hmmh an

flange, 2 cam ring gecured on said outer drill
tube and having an upws .<ily facing cam

surface formed with alternate high and low
pm-iﬁmh cam plates secured on eaid outer
dridl tube abmfo said cam r’no and havi ing
downwa «ly facing cam surfaces formed
with high portions disposed above respec-
tive low portions of said upwardly Locmg
surfaces of the cam ring, said cam
paced apart to form S]Oto there-
d having diagonally facing cam
surfaces extending upwardlv from said slots,
Tues on eaid inner drill fnbe ad‘mfed fo pass
trrongh 1'05'){(%}& e slots to engage sakd eam
surfnces, 2 spring lever mounted within said
frbe, 2 Iateh member mounted on said spring

cam

nni o
)]( L8 NeInge 8

fever  and :C{cptou to normally project
£l said slot to engage said upwardly

shondder, o spear ddaptcd to pass

th 1 flange to engage said spring
lexy etract seid lateh member into said
tube, a spring latch on said spear adepted

?'o e“ oage said Aange, a cam mounted on gaid
and adapted to normally project from
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said spear, and a weighted collar adapted to
pass over said spear and {0 engage said
cam to retract said spring latch from en-
gagement with said flange. '

20. In o device of the chavacter de-
scribed, the combination with an outer drill
tube having an upwardly facing choulder, of
an inner drill tube having a siot formed
therein and having an inwardly extending
flange, 2 cam ring secured on said ovter drill
tube and having an upwardly facing cam
surface formed with alternate high and low
portions, cam plates secured on. ssid outer

drill tube above said cam ring and having

diagonally = facing cam surfaces formed
with high portions disposed above respec-
tive low portions of said upwardly facing
cam surfaces of the cam ring and forming
longitudinally disposed recesses, said cam
plates being spaced apart to form slots there-
between, Iugs on said inner drill tube adapt-
ed to pass through respective slots to en-
gage sald camn surfaces, wedge cams on said
outer drill tube adapted to engage respective
lugs as they are positioned in said recesses,
a spring lever mounted within said tube, a
latch member mounted on said spring lever
and adapted to normally project through
saild slot to engage said upwardly facing
shoulder, a spear adapted to pass through
sald flange and to engage said spring lever

to retract said latch member into said tube,

a second spring lever mounted on'sald spear,
a second latch member mounted on said sec-
ond spring lever and adapted to normally
project from said spear and having an up-
wardly facing shoulder and a downwardly
facing cam surface, 2 cam mounted on said
second spring lever and adapted to normally
project from said spear, and a weighted col-
lar adapted to pass over said spear and to
engage said cam to retract said second latch
member from engagement with said flange.

21. In a device of the character described,
the combination with an outer drill tube
having an upwardly facing shoulder, of an
inner drill tube having a slot formed therein
and having an inwardly extending flange, a
cam ring secured on said outer drill tube
having an upwardly facing cewm surface
formed with alternate high and low por-
tions, cam plates secured on said outer drill
tube above said cam ring having downwardly
cam surfaces formed with high portions dis-
posed above respective low portions of said
upwardly facing cam surfaces in the cam
ring, said cam plates being spaced apart to
form slots therebetween and having diago-
nally facing cam surfaces extending up-
wardly from said slots, lugs on said inner
drill tube adapted to. pass through said slots
and to engage sald cam surfaces, a spring
lever mounted within said tube, a latch
member mounted on said spring lever and
adapted to normally project through said

7

slot to engage said upwardly facing shoul-
der, a spear adapted o pass through said
flange and to engage said spring lever to re-
tract said latch member into the tube, a see-
ond spring lever mounted on said spear, a
second latch member mounted on said lever
and adepted to normally project from said
spear and having an upwardly facing shoul-
der and a downwardly facing cam surface,
a cany mounted on said.lever and adapted to
normally project from said spear, and a
weighted collar adapted te pass over said
spear-and to engage said cam to retract said
second latch member from engagement with
said flange. '

92. In s device of the character described,
the combination with an outer drill tube
having an upwardly facing shoulder, of an
inner drill tube having a slot formed there-
in and having an inwardly extending flange,
a cam ring secured on said outer drill tube
having an upwardly facing cam. surface
formed with alternate high and low por-
tions, cam plates secured on said outer drill
tube above said cam ring and having diago-
nally facing cam surfaces formed with high

.portions disposed above respective low por-

tions of said upwardly facing cam surface
of the cam ring and forming longitudinally
disposed recesses, said cam plates being
spaced. apart to form slots therebetween,
lugs on said inner drill tube adapted to pass
through respective slots to.engage said cam
surface, wedge cams on said outer drill tube
adapted to engage said lugs as they are posi-
tioned in said recesses, a spring lever mount-
ed within eaid tube, a series of radial projec-
tions in said tube, a latch member mounted
on said spring lever and adapted to project
through said slot to engage said upwardly
facing shoulder, a spear adapted to pass
through said flange and to engage said
spring lever and said radial projections to
retract said latch member into the tube, a
second spring lever mounted on said spear,
a second latch member mounted on said sec-
ond spring lever and adapted to normally
project from said spear and having an up-
wardly facing shoulder and s downwardly
facing cam surface, a cam mounted on said
second spring lever and adapted to normally
project from said spear, and a weighted
collar adapted to pass over said spear and to
engage said cam to retract said second latch
member from engagement with said flange.

23. In a device of the character described,
the combination with an outer drill tube, of
an inner drill tube, a cam ring secured on
said outer drill tube and'having an upwardly
facing cam surface thereotf formed with al-

ternate high and low portions, cam plates se-

cured on said outer drill tube above said cam
ring and having downwardly facing cam
surfaces formed with high portions dis-
posed above respective low portions of said

-3
<>

80

85

23

100

165

110

115

120

130



2/

upwardly facing cam surfaces of the cam
ring, said cam plates being spaced apart to
form slots therebetween, and lugs on said
inner drill tube adapted to pass through re-
spective slots to engage said cam surfaces,
the high portions of one of the cam plates
and the corrvesponding high portions of said
cam ring being extended beyond the other

1,449,533

high portions of the remaining cam plate of
the ring whereby one of said lugs engages
said relatively high portions before the other
lug engages its corresponding high portions.
In testimony whereof I affix my signa-
ture. '

OSCAR E. MOORE.
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