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7"o all Uhom, it imay concern · 
Be it known that I, OsCAR. E. MioGRE, a 

citizen of the United States, residing at 
Dorris, in the courity of Siskiyou and State 
of California, have invented new and useful Improvements in Well-Drilling Appäi'atus, 
of which the following is a specification. 
My invention relates to well drilling ap 

paratus and has for its object; it'st, to pro 
vide an oute" dirill tube and an inner drill 
tube and means for driving said inner diri 
tube from said outer drill tube, said me: is 
being adapted to be operated from the lip 
per end of the Outer drill tule to disengage 
saidi iner dªri til be fron said otter d'i! tibe 
{{} }'eixo V e the sahne, second, to p}"O vide an 
etter duri tube and a shol'i, inter dri il tube 
and means for driving said inner drill tube 
from said outer dril tube and means foi dis 
engaging said inner drill tube from said 
outer diri i tube Whereby the inner diri i ?ube 
may be removed from the outer drill tube 
without withdrawing the outer drill tube 
from the hole. S. 
A further object of my invention is to 

provide an outer drill tube and a short inner 
drill tube adapted to be engaged and drive) 
by the outer drill tube, the driving engage 
ment of the tubes being such that the in 
ner drill tube may be disengaged from the 
outer drill tube by means of a rope so that 
said inner drill tube may be removed fron) 
tie outer drill tube without necessitating 
withdrawing the outer drill tube 'i'O) in th: 
Y eli hole, 
Miy in vention is particl?larly adapteki for 

driving of deep wells where strata of differ 
ent hardness are encountered. in drilliag 
deep wel is only a certain amount of weight 
is available to drive the drili downwardly, 
and when drilling through hard strata, the 
weight of downward pressure is not sufficient 
to force the drill downwardly and the drii 
merely slips over the hard surface of the 
stratum. My invention contemplates dirili 
ing a small hole through these hard strata in 
advance of the larger hole by letngthening 
the inner drill tube and telescoping it, 
through the bottom of the outer tube. 

In 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 drill, said open 
ing being approximately one-half the diam 
eter of the otter tube. Then by raising the 
outer tube and drill a short distance, churn 

drills and cable tools may be freely used 
through this opening 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 is available to 
drive the drill downwardly. 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 withoit 
necessitating withdrawing the outer drill 
tube from the hole. And further, in the Ise 
of a small drill and a following rearner, the 
hardest Work is placed upon the drill, which, 
it 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 facilitated in 
the use of my invention. 
My invention is also a very useful device 

for Setting well screens in oil or water Sands. 
The Small hole may be drilled any desired 
distance in advance of the arger hole in 
such sands, then remove the small drill from 
the inner tube and attach the desired lefgth 
of Screen pipe to the inner tube and lower 
it into place in the same manne' as if plac 
ing the inner drill in drilling position, then 
the outer the may be left in the well for 
well casing with the screen attached as 
stated. 
The device is also useful in furnishing a 

means of access 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 water from running into oil sands. 
With these and other objects in view which 

will be hereina?ter 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 
accompanying drawings forming a part of 
this specification, in which:- 

Figure 1 is a vertical sectional view of a 
drilling apparatus embodying my invention, 
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showing the inner and outer drill tubes in 
driving engagement. With each other. 
Figure 2 is a similar view with the innel 

drill tube removed, a verticai Section of one 
of the driving lugs of the inner tube being 
shown in driving relation with the Outei 
drill tube. 

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

Figure 4 is a vertical sectionai view of the 
upper portion of the inner drill tube showing 
the spear latch in engagement with the in nei' 
drill tube. W 

Figure 5 is a similar view showing the 
weighted collar in engagement with the 
spear lateh cam whereby the spear may be 
disengaged from the inner drill tube. 

Figure 6 is a horizontal section of the de 
vice on the line 6-6 of Figure 1. 

Figure 7 is a horizontal section of the in 
ner drill tube on the line 7-7 of Figure 1. 

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

iFigure 9 is a diagrammatic view of a part 
of the engaging and disengaging canns, the 
cams being laid out flat to illustrate the ae 
tion of the same relative to the diiving lugs 
of the inner drill tube. 

Figure 10 is a detail view of the Weighted 
collar. 

Like characters of reference indicate like 
parts in the various views. . 
In the drawings 1 designates the Outer 

drill tube which has ai'eaming cutter 2 screw 
threaded into the rear end thereof 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 is provided with an upwardly facing 
cam surface formed with alternate high and 
low portions. Secured within the outer 
drill tube some distance above the cam ring 
4 are camplates 5 which have downwardly 
facing cam surfaces formed with high por 
tions, said high portions being disposed above 
respective low portions of the cam surface of 
the cam ring 4. In the preferred embodi 
ment of my invention two cam plates 5 are 
sprovided, although any number may be 
used. Said camplates 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 thereof, 
leading upwardly from said slots. The cam 
Surface of the calm ring 4 is provided with 
relatively high portions 8 which are dis 
posed directly below respective slots 6. The 
upper ends of said high portions 8 are slaint 
ed downwardly toward the left, as designated 
at 9, and lead into respective low portions 
10, and high portions 11 of the can plates 
5 are disposed above respective low por 
tions 10 and have surfaces 12 at the ex 
treme end thereof which slant upwardly 
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to the left and lead into respective lon 
gitudinal recesses 13 formed in the can 
plates 5. High portions 14 are formed 
on the can ring 4 and extend upwardly 
just below respective recesses 13, and have 
surfaces 35 at the extreme uppei' ends 
thereof which slant downwardly and to the 
left and lead into respective low portions 16 
of the cam ring. High portions 17 aire 
formed on the can plates 5 and extend 
downwardly toward respective low portions 
16 and have surfaces. 18 which slant up 
wardly and to the left and lead into "espec 
tive slots 6. 

19 designates an inner drill tube which is 
adapted to fit within the cam ring 4 and the 
am plates 5. pair of ilgs 20 °e Se 
cured upon opposite sides of the inner drill 
tube and are adapted to engage the can Sull 
faces of the cam ring 4 and the can plates 5. 
When the inner drill tube is inserted into the 
Otter drill tube from the upper end thereof, 
the lugs 20 engage respective upwardly fac 
ing cam surfaces of the cam plates 5, and 
are guided thereby into respective slots 6, 
Upon further downward movement of the 
inner drill tube the lugs 20 encounter re 
spective slanting Surfaºres 9 of the high por 
tions S 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 are guided there 
by into respective recesses 13, the tube turn 
ing to the left during this movement. This 
engagement of the lugs 20 with respective 
recesses 13 canstitutes the driving engage 
ment of the otter drill tube with 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 is moved downwardly from this 
position, whereupon the lugs 20 encounter 
respective slant Surfaces 15, of the high por 
tion 14 of the cam ling 4, and are guided 
into respective low portions 16, the drill tube 
turning toward the left during this move 
ment. The inner drill tube is then moved 
upwardly and the lugs 20 engage respective 
cam surfaces 18, of the high portions 17 of 
the can plates 5, and are guided into re 
spective slots 6 thereby, the inner drill tuba 
turning toward the left during this move 
ment. When the lugs 20 move into the slots 
6 the tube may be lifted upwardly out of 
the Olter drill tube. 

it will be noted that the high portions is 
11 and 17 of one of the cam plates 5 are 
longer than corresponding high portions of 
the other cam plate 5, and that the corre 
sponding high portions 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 
nipulated to engage the cams with the lugs 
20, one of said lugs will engage the slanting 
portions of said above noted relatively high 
portions before the other ling engages the 
same. As a result, these relatively high por 
tions engage one of the lugs 20 and turn the 
inner drill tube before the opposite lug en 
gages its respective cam surfaces whereby 
the lugs are prevented from engaging the 
opposite sides of any corresponding 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 hem 
ber 23 which is adapted to normally pro 
ject through a slot 24 in the wall of the 
inner drill tube. A spring 25 having its 
One end Secured to the inner drill tube, and 
having the other end thereof engaging said 
latch 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 3 of the reaming cutter 
2 to prevent the inner drill tube from mov 
ing do Wn Wardly and disengaging said lugs 
20 from the recesses 13. Wedge cams 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 screw threaded into the lower 
end of the inner drill tube, and holes 2S, 
are formed just above the same to allow 
Water to be pumped down through the drill 
tubes to wash away the cuttings of the drill. 
29 designates the operating spear of the 

The lower end of the spear is 
pointed as is designated at 30 and a rope 31 
is secured to the upper end thereof, said 
upper end being rounded, as designated at 
32, to allow a weighted collar 33 to slide 
over the same. A latch lever 34 has its 
upper end secured upon said spear, and has 
its lower end adapted to nove in a slot 35 
formed in said spear. The lower end of 
said atch lever 34 is provided with a latch 
member 36 having an upwardly facing 
shoulder 37 formed thereon and a down 
wardly facing cam surface 38 formed be 
low said shoulder. A. cam 39 is mounted 
upon said latch lever 34 some distance above 
said latch member 36, and the weighted 
collar 33 is adapted to slide over said spear 

8 

and engage said cam 39 to retract the latch 
member 36 within the slot 35. An inwardly 
extending flange 40 is formed at the uppei 
end of the inner drill tube and has its upper 
surface slanted, as designated at 41, to guide 
the spear 29 within the aperture thereof. 
The latch member 36 is adapted to engage 

the under Surface of the flange 40 with the 
shoulder 37 for purposes hereinafter de 
scribed. 
When it is desired to remove the inner 

drill tube from the outer drill tube the 
spear 29 is lowered down into the Guter drill 
tube by means of the rope 31. 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 
22, and moves said latch lever to retract the 
latch member 23 from engagement with the 
shoulder 3, 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 4 of the 
cam ring, as hereinbefore described, and 
are 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 is pulled upwardly thereby. As the 
inner drill 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 pulled up 
Wardly and removed from the 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 diri il tube. 
The spear then moves downwardly and re 
tracts said latch member, as hereinbefore 
described, and the drill tube then moves 
downwardly until the lugs 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 lugs 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 position the wedge cams 
26, which slant upwardly and inwardly, en 
gage the Outer Surface of respective lugs 
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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 tube having an inwardly extending flange, of a spear adapt 
ed to pass through said flange and having 
a longitlidinal 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 can 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 ever 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 drill tube having a 
slot formed therein and having an in Wardly 
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 said cam to retract said 
latch from engagement with said flange. 

13. 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 can 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 can 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 ring 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 camplates 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, 
a spring lever mounted within said drill 
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tube, a latch member mounted on said 
spring lever and adapted to normally pro 
ject through said slot, and adapted to ei 
gage said upwardly facing shoulder, a Series 
of Iran dial projections in said tabe, Rind a, 
spear adapted to pass into Said tube and 
to engage said spring iever and Said pro 
jections to retract said latch member into 
said tube. 

16. In a device of the character describec 
the combination with an outer drill tub 
having an upwa'dly facing shoulder there 
O), an inner drill tube having a slot formed 
therein, a cam ring secured on said Outer 
drill tube and having an upwardly facing 
am surface formed with alternate high and 
low portions, can plates Secured on Said 
outer drill tube above said cam ring and hay 
ing downwardly facing cam surfaces formed 
with high portions disposed above 
tive low portions of said upwardly facing 
caim surfaces of the can ring, said cam piate 
being spaced apart to form slides therebe 
(Yveen, and having diagonally facing can 
surfaces extending upwardly froin said 
slide, lugs secured on said inner drill tube 
adapted to pass through respective slots to 
engage Said can Surfaces, a spring lever, 
a latch member mounted on said spring 
lever and adapted to normally project, 
through said slot to engage said upwardly 
facing shoulder, and a spear adapted to pass 
into said tube and to engage said spring 
leve' to retract Said atch member into saici 

l'espec 

tube. 

0. 

17. In a device of the character described, 
the combination with an outter drill tube 
having an upwardly facing shoulder formed 
thereon, of an inne" diri tube having a 
slot formed therein and having an inwardly 
extending fange, a cam ring secured on said 
outer drill tube and having an upwardly 
facing can surface formed with alternate 
high and low portions, can plates secured 
On Said outer drill tube above said can ring and having downwardly facing can sur 
faces formed with high portions disposed 
above 'espective low portions of said up 
Yardly facing can surfaces of the can ring 
and forming longitudinally disposed re 
cesses, said cam plates being spaced a part, 
to form slots therebetween, lugs on said in 
ner drill tube adapted to pass from respec 
tive slots šo engage s; id Sil' : ges. : 
Spring lever' in)*)t?nted Yyi S:it? tube ) 
Wich Hembe; mounted On Said Spring lever 

pted to no 'inally project, throtri ? 
s: { to engage said tip yardly facing 
shoulder", : S??? adapter to pass through 

?????e O c{{Q x 
di latch membar inio said tuhe, a 

Spring iaith on said spear adapted to en 
gage said 2e. I can mointe! on si 
latch and adapted to normally proiect from 
the spear, and a weighted collar adapted 

i 3: . 
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to pass over said spear and to engage Said 
aim to 'etract said latch from engagement 

\With. ssRid, fiange. 
18. i) a clevice of the character de 

SCIribed, the COjimbination with an outer drill 
tube ilaying an upwardly facing shoulde', of 
In inner (iirii iube having a siot, foi'i med 
therei) and having an in Wai'dly extending 
Siange, a cri: l'ing secured on said outer drill 
tabe and harying ); il Wardly faking can 

surface fol'nned with aiternate high and low 
portions, can plates Secured on said outer 
(iiii tube above said can ring and having 
(OWI) wrily facing can surfaces formed 
with high portions disposed above respec 
tive oxy portions of Said iii)wardiy facing 

rfaces Of the caii, iiing, said cam 
pia?es being Spaced apart to forinn sjots 
thei Ween, lugs on Said inner drill tube 

through respective slots to 
can surfaces, a spring ever 

mounted within said tribe, a Series of 'a- 
dial projections in said tube, a latch mem 
ber mounted on said spring ever and adapt 
ed to Orinally project through said slot to 

V MM id towardly faring shoulder, a 
ted ÉO pass through Said fange 

to engage said pi'ojections and said spring 
lever to 1'etract said latch meiner into the 
tube. : Sling a teh. On Said spear adapted 
tG engage said fange. a can sounted on 
said latch and adapted to normally project 
iron spear, and a weighted collar 
adaptex} {Q pass Over Said spear and to en 

said can to retract, said spring atch 
Gia engagement with Said flange. 
9. In I. die vice of the ciharacter de 

scribedd, the combination will an o fei' dri!!! 
tube having an upwardly facing shoulder, of 
an inner diri i tribe haying a slot for:red 
therein and havins an in Wardly extending 

Sii 

in upwardly ?acing eam 
Slti-face follmed with alternate high and ow 
Oitions, can lates Secured on said oriter 

drill tube above said can ring and having 
downwardly facing can stiraces fol'inner 
with high portions disposed above E'espec 
tive low portions of Said upwardly facing 
Cain surfaces of the gain ring, said can 
plate being spaced apart to form slots there 

ld having diagonally facing can 
Surfaces extending upwardly fron said slots, 
itºrs (22 sie inner diri tube adapted to pass 
Éi: 'Oglh 'espective slot: to engrare si (! : 1; 
sl: 'i'ices, spring lever mounted within said 
{ 3il}??, :? !:uÉc'h :a) enn}yen' }moa} inte«l (on $s:a;(? si) t?iins g? 

*- aii adapted to nor: ally project, 
through said slot to engage said upwardly 

G she ider, a Spear adapted to pass 
: 'Otagh said flange to engage said spring 
se to retract Said latih member into said 

the a spring latch on said spear adapted 
Genia Ce Said flange, a Cam mounted on said 
ch and adapted to normally project from 
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said spear, and a weighted collar adapted to 
pass over said spear and to engage said 
cam to retract said spring iaich from en 
gagement with Said flange. 

20. In a device of the character de 
Scribed, 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 and having an upwardly facing cam 
surface formed with alternate high and low 
portions, can plates secured on said 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 
can surfaces of the can ring and forming 
longitudinaily disposed recesses, said cam 
plates being spaced apart to form slots there 
between, lugs on Said inner drill tube adapt 
ed to pass through respective slots to en 
gage said can 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 
said slot to engage said upwardly facing 
shoulder, a spear adapted to pass through 
said flange and to engage said spring lever 
to retract said latch member into said tube, 
a second spring lever mounted on said spear, 
a second latch member nounted 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, a 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 
Rember from engagement with Said flange. 
21. In a die vice 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 
can ring secured on said outer drill tube 
having an upwardly facing ca\m surface 
formed with alternate high and low por 
tions, cam plates secured on said outer drill 
tube above said can 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 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 to engage said upwardly facing shoul 
der, a spear adapted to 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 adapted to normally project from said 
spear and having an upwardly facing shoul 
der and a downwardly facing cam surface, 
a can mounted on said 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. 

22. 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 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 can 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 said 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 ever, and said radial projections to 
retract said latch innember 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 a 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 can ring secured on 
said outer drill tube and having an upwardly 
facing cam surface thereof 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 
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upwardly facing cam surfaces of the cam high portions of the remaining cam plate of 
ring, said cam plates being spaced apart to the ring whereby one of said lugs engages 
form slots therebetween, and lugs on said said relatively high portions before the other 
inner drill tube adapted to pass through re- lug engages its corresponding high portions. 
spective slots to engage said cam surfaces, in testimony whereof affix my signa 
the high portions of one of the cam plates ture. 
and the corresponding high portions of said 
cam ring being extended beyond the other OSCAR. E. MOORE. 


