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'Toall whom it may concem: 
' “Be it known that I, DONALD E. Mrrcnnnn, 

'21 citizen- of ‘the United States of- Americs, 
residing at Chattanooga, in the county of 

5 Hamilton and State ofr'l‘ennessee; have in» 
vented certain new and useful improvements 
in Automatic Expanding‘ Oil Drills; and I 
do hereby declare that the ‘following is a 
full, clear,"9 concise, a‘ 1d ‘exact description of 

W the invention, such as will enable others 
skilled irhthe art t which'it eppertains or; 
make enclose the same. ' I 
This invention relates to improvements in 

- rotary drills, having v‘for an object to pro» 
15 vide an ‘automatic expanding rotary oil well 

drill capable of being operated by either the 
- drill stem or casing of well drilling rigging 
. and which, when in operation, will posi 
tively prevent disengagementof the cutters 

2“ or- reamers, the drill being automatically 
locked to the casing or stem and when‘ de 
sired, may be readily disconnected therefrom 

, in order that it may 
I ,hore without necessity of removing the drill 
g5 stern or'casing. ' ' ., ’ - ' 

- ltis also an object ofthe invention topro: 
'vide the drill with novel forms of auto 
matically operable locking devices for con 
necting the drilllto a casing or stem and for 

1:0 securing the drill body in a ?xed position 
with‘ respect to the casing or stem in order ' 
thet the cutters or reamers Wlll he rigidly re- - 
“mined in extended operative positions, but 
which, with disengagement of their locking 

35 means, may he moved to retracted or inoper 
ative ‘positions to allow Withdrawal of the 
drill from such casing or stem. ' I ' ' 

It is likewise an object of the invention to 
, provide a drill body having the-upper por 

‘io tion of the drill soiormed as to per'mitof its. 
driving connection to a casing or'stcm, thus 

' allowing of the transmission of rotary mo 
tion thereto. _ . ' i v 

- Another and'cqunlly important object of 
‘i5 the invention may be stated to reside in pro 

viding the drill v‘with an over-shot devicc' 
, which ‘when lowered‘ into engagement with 
the drill will serve to nutometicallyrelease 

I the locking means and simultaneously," be. 
'50 automatically connected to a portion of the 

be elevated from . drill whereby the same may 
removed Ifrom the casing or stem and thus, 

the bore for various purposes: I_ I I VI 
Yet another object f the invention is to 

be withdrawn from the " 

provide a drill having the so-called rock. 
rollers or cutters mounted thereon in a man 
ner. such‘ as [will permit the! same to ef 
fectually cut through either rock or earth 
vor mud, such cutters having means on the . 
same which will prevent the passage of grit 
or send into engagement ‘with their hearing 
surfaces nndtcausing premature deteriora 
tionof the same. - ‘ r . ‘ I '~ 

A further object of. the invention is to» ' 
‘provide the drill with novelty‘ nrrnnged'imi 
water Ways or ducts adapted to convey and." 
discharge water onto the cutters of the drill 
during their. operation whereby to cool the ' 

same. ‘I ' ' ' ' ‘A still further object of the invention~is~= v 

to provide the drill with cutting end ream- ' " 
ing devices which when in operation will. 
serve to effectually out the dirt or mud and‘. , 
then plaster or-smooth tlierwa'ils of the hero? 

or hole. " ' ' ' I‘ ' Other objects will be in I ertobvious and 

in art pointed out hereinmtcr.‘ " ' ' ' I 

n'order that the invention end its mode 1 
of operation may be readil understood loyv 
persons skilled in the art,‘ have in the ac- 93‘ 
companying’ illustrative drawings. and in; 
the detailedgfollowing- dc?rigtggn based‘ 
thereon, set out one possihlehém \ imcnt of 
thesmne. I V , -' 1' 5 ‘ 

In‘these'drawings: i . -~ ' ' -' 

Figure 1 is a side elevation ‘of. the im 
proved drill; ' ‘ > 

‘Figure 2 is a he 
thereof, taken atsu stantic 
to the Figure 1; . 

Figure 3 is a longitudinal section through 
the improved drill; . ' : ‘ m 

Figure 4 isle similar section t/nken-on the 
lincHofFigure3;" ' 'tj . e 1 

I Fi ure 5 is an enlarged fragmentary‘ lon~ 
gitndginal section through thl- drill and_the 
‘over shot grapple device, showing the man 
nor in whichjthis latter device is adapted" 

\ entery side elevation 
ly right angles 

'to he connected to the- drill; 
Ill‘igure 6 is a detail in perspective of them‘) I i 

the slide bar; ' 
disassembled fragmentary 

showing. the manner in 
bars are connected to' '1 

' the lower. portion 1W1" 

lower portion of 
Figure 7 is a 

detail in perspective 
which- the clamping 
the lateral extensions of 
of the slide ‘bar; 
Figure 8 is a detail, partly inrsection’ at 

theform of cutter employed;v 
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I‘ ‘Figure 9 is a side elevation of the form 
of reamer; ‘ » ' 

Figure 10 is a ‘front elevation ‘of the same; , 
Fl 0 11 is a transvei' section taken on 

the line 11-41 of Figur 2 Q; r 
F‘ re: 12 iaja similarviewtaken on the 
$128M, Figure 9; ~ 

Fi ure 13‘is, a transverse section through 
the ower portion of thevdrill body; and‘, 

- vli‘igui'eld isadragmenitaryjdetailyin sec 
tion showing the mounting-‘0f the ‘cutter 
elements 'upon'the'drill head and cutters. 
Having-more particular Reference to the 

drawhigs, in 1 connection‘ With which like 
characters of ‘reference will designate cor 
re's di ' arts'throughout, the im roved 
dril maylie stated to comprise‘abo y. por 
tion indicated in its entirety by the numeral 
1, the upper portion of which is formed 
hexagonal or similarly shaped, as indicated 
at 2, while the lower portion thereof is re 
duced and c lindrical, as indicated at 3.;._a 
longitudinaly" disposed upwardly opening 
way 4 being formed in the drill body 1 hav 
inv the lower portion thereofenlarged as 
in icated at 5 and formed with diametrically 
disposed substantially rectangularly shaped 
openings 6. The lower portion or end of the 
drill body 3 is provided with a screw thread‘ 
ed pocket adapted lobe engaged by a drill 
bit hereinafter more fully described. 

Edlidably received in a portion 'of the lon 
gitudinal wpya is a slide rod 7 having, a 
,screw threaded pocket formed in the upper 
end thereof whereby to‘receive the screw 

‘threaded lower end of a reduced rod v8 pass 
ing through an opening formed in the web‘ 
or shoulder portion 9 within said way 4 and 
having engagement at its upper end with an 
enlarged rod 10, the upper; end of which ex_ 
tends for a distance above the drill body 1 
‘and is provided with notches 01' teeth 11 in 
its 'opposite sides. An- expansible coiled 
spring 12 is arranged about the reduced rod 
8 and has bearin r at one end upon an adja 
cent portion of web or shoulder 9, while 
its remaining and 'bears upon the adjacent 
end of the slide rod 7. Thus, it will be 
undcrstmid that the spring 12‘will normally 
exert a downward thrust upon the slide rod 
7 and in consequence, will serve to normally 
retain the rod 10 in its lowermost position. 
The upper or enlarged portion of the drill 

body 1, as heretofore stated, is hexagonal 
or similarly shaped and is adapted to he 
snugly I‘,t:(50l\‘(*(l.lli the lower end of a cor 
respondingly shaped drill stem 3 
monly'uscd in connection with oil well drill 

. ins victims 
to - ,eln order that the enlarged hexagonal 

portion of the drill body 1 will be positively 
ocked with respectto'thelower end of the 
drill stem 13" and in consequence, will per 
mit the transmission of rotary drilling !ll()~ 
tion thereto, diametrically positioned bolts 

coin? 

14 are slidably’ mounted in the upper part 
of said portion 2, as~shown in‘the Figures 3‘ 
and fiend are normally thrust outwardly by 
'means of expansible coiled springs 15 en 
gaged about the inner portions of the same 
andv having their inner 'ends resting upon 
shoulders 16 formed adjacent the openings 
rcwiving such bolts. Levers 17 are mounted 
within a pocket 18 formed inv the upper por 
tion 2 of the drill body 1 in proximity to the 
inner ends of the several bolts 14 and are 
connected thereto, so that with movementof 
the same in one direction, inward pulls will 
be imparted to their respective bolts 14,, thus 
drawing the same to retracted positions 
with respect to the upper portion 2 of the 
drill bod 1. The outer ends of these bolts 
14 are adapted to be engaged, at times, in 
,keepers ‘or pockets 19 formed at ‘diametri 
cally opposite-points within the drill stem 
13 and hence, it will be understood that with 
engagement of the outer ends of the bolts 14 
therein, a locking connection as 5between 
thedrill body 1 and said drill stem will 
be effected. However, when the bolts 14 
are moved to their retracted positions, these 
pockets‘ 19 will‘b'e disengaged and in con 
sequence, connection between the drill body 
and the drill stem will be interrupted and 
therefore, relative movement as between the 
two elements will be permitted. 
As additional means. for effecting the 

locking connection between the ,drill bod 1 
and the‘ drill {stem 13, diametrically is 
posed pins 20 having rounded heads formed 
on their outer ends are slidably mounted in 
pockets provided therefor in the portion 2 
of the drill body 1 and are normally thrust 
‘outward through the medium of expansible 
‘coiled springs 21 arranged thereabout and 
having' certain of'thoir ends bearing upon 
shoulders formed in saidipoclcet, as shown 
in'th'e Figure-33. Comple‘mentally formed 
‘recesses or pockets-are formed in adjacent 
portions of the drill stem 13 and in conse 
quenw, with alignment of the same with the 
rounded heads ofthe pins 20, said/pins will 
be permitted to enter the same and thereby 
all'ord additional connection between the 
drill body and the drill stem; 

Vertically slidahle pins 22am mounted 
‘in the upper end of the portion 2 ol' the 
drill body 1 upon the opposite sides of the 
rod 10 and carry wedge-shaped shoes ‘33 
upon. their lower ends; these pins being nor 
mally held in their uppermost positions by 
means of expansible coiled springs 24. re 
reived about the reduced lower ends of said 
pins 22 and in the pockets receiving the 
same, the lower ends of said springs having 
bearing upon tlie?anged ‘or shouldered por 
tions of the pockets for the pins 22. I 
'll’itha view towards'providin-g means for 

engaging the drill body 1 and removing the 
‘same, at times, from the drill stem ,13, 1 
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. provide a grapple or over-shot device in 

i like connection engaging the upper 

10 

vsponding in size 

' mally ‘inwardly 

-' about-'“expansible coiled 

dicated in its‘entirety by‘ the numeral 25,7 
comprising a metal body having a cable 05 

en 

thereof, as indicated, by'the numeral 26, 
while a downwardly 'ope'ningpocket 27- is 
formed in the under side ‘thereof corre 

and shape to vthe upper 
elxtendedfporti'on ofthe rod 10 and adapted 
to snugly receive the same therein. or 

thrusted bolts "or pinsf28 
are slidably-‘mounted' in’ horizontally ar 
ranged openingsbr pockets-formed in the 
body oi-the' over- hot 25 and- receive there 

springs 29 serving to 
thrust thereto; the 
or bolts being pivot 

30 having their 
impart-such ‘inward 
inner ends of. the pins 
allyv connected to levers 

" free extremities normally arranged in verti 
"20 

"provided with 
‘openings accessible from the exterior por-. 

cally disposed ways 31 formed at diametri 
cally opposite points in the lower or under 
side of the under-shot 25 in- proximity to 
its outer portions. In this connection, it 
is't‘o' he noted-that the vertical ways 31 are, 

laterally extending branch 

‘ tion of the‘ over shot 25. In conse uence, 
with the insertion of- a suitable imp ement 

- through these- laterally extending branch 
30 -openings into the vertical ways 31, the levers 

(.2 Cal 

, ‘released. 

4 ?attened portion 

' the ‘numeral’ 33, 

i the tapered 
, ._ site faces of 

- 35 are adapted to be engaged 

so 

;and thus‘ form a connection as 

' lieing moved 

30 may be engaged and moved inwardly so 
as to'e‘?'ect retraction of the slidable bolts 
28 against tension" of their respective ex‘ 
pansible coiled springs 29 in order that the 
over shot may be disconnected from'the 
upper end of the rod 10 andethe' drill thus 

The slide bar or rod '7 which extends 
downwardly into the enlarged portion 5 of 
the ; longitudinal way‘ is provided with a 

“ or plate 32 of awidth 
the width of such ‘en 

larged portion 5 of theway and capable of 
vertically therein, ‘at times. 

Upon the opposite faces of this plate 32 and 
arranged in proximity to the OPPOSXtG. sides 
or marginal portions thereof ~areseries o_ 
spaced'tapered~ribs generally indicated by 

and between these ribs there 
are arranged screw receiving openings 34. - 
Link carrying or securing bars 35 are 

provided and as shown in the Figure 7 have 

corresponding to 

"transversely disposed pockets 'or recesses-36 
formed therein and arranged vin spaced, re 
lation.corresponding lo the arrangement 0 

ribs 323 carried/upon the oppo 
Thus, these bars 

with the op 
posite facesv of the plate 32 at points adja 
cent the oppositessides of the-same, where 
upon the tapered transverse pocketsor re 
cesses 36, will ?t over the-tapered ribs 33 

' between the 

the several bars 35". Inter 
threadei'l openings 37 are 

the plate 

plate 32 and 
ually ' .- screw 

‘with the threads of 

_,order that pivotal 

. during its , drilling operation; 

{by way of illustration, 

f aligned eyelets 43, hence, 

‘ inclined bearing sur 

8 

formed in the several link carryingbars 
35 and are arranged coinpleuientally to the 
screw receiving openings. 34 in the plate 32, 
whereby set screws 38 may be ?rst passed 
through said openings 34 and then engaged 

theadjacent openings 
37 wherehy'the linkcarryingbars will be 
securely’ joined to the'opposite faces of the 
plate 32 the manner indicated» 

Cutter or reai'ner carrying links 39 are re 
ceived in pockets 40 formccl'in- the link car 
rying bar 35 and opening onto the inner 
sides or marginal portions of the same, as 
is also shown in the Figure 6; these links 
having eyelets formedvin certain of their 
ends adapted, when inserted in the pocketsv 
40, to be aligned with hearing pin openings 
41>also formed in the link carrying‘ bars 35 
whereby‘pivot' pins may be passed through 
the ‘same and 
links, as indicated by the numeral 42, in 

connection as between the 
several'link carrying bars and theirlrespec 
tive links 39 may 
39, as shown in the Figure‘3, are or lengths 

' such as will permit the same to be slightly ex-_ 
tended through the oppositely disposed, win 
dows 6 formed in the'lower ortion of, the 
drill body 1 and- upon their outer ends; 
larger-eyelets'43are formed and are adapted 
to be inserted into‘, ockets formed in- the 
inner ,side portions" 0 
or reamers-to'be employed'upon the drill 

be seen that with engagement oi‘ the ends 
43 of the links 39 with the cutters or ream 
ers, such elements will be pivotally connect 
edito the link carrying bars ,35 carried upon 
the plate 32 ofithe slide rod :7 . ' ' ‘ 
The improved-drill is 

either reamers or cutters in the windows 6 
of the. drill body 1 and in'this particular _ ‘ 
embodimentof the invention, I’have shown, 

a cutter indicated in 
its entirety by the numeral 44 and a reamer, 

as above, stated, is vEach of these elements, 
formed in its inner adapted .to have pockets 

side in which the-eyelet carrying ends 43 i 
of the. various links 39 are adapted to be 
‘engaged, whereupon pivot pins 46 arc-passed 
“through ‘bearing openings formed in ‘both 

44 and reaincr 45 and 
effecting pivota 

connection as bet-ween the links 39 and the 
cutter 44 or reamer 45, as the case may be. 
In the Figures v1, 2 and 3, I have shown 

thesdrill as-being equipped with cutters 44 and 
as'will be noted, the, upper and lower por 

the cutter 

through said eyelets of the. 

bee?'ected'. ‘These links - 

Thus, it will ‘ 

adapted to receive‘ 

through the > 
' 1 120 

70 

in the Fig~ ' 
75 

the particular cutters . 

100 

105 

HO 

f indicated in its entirety by the numeralv 45,, 

115 

125 

tions- of these cutters are provided with‘ 
faces 47 , such inclined 

bearing surfaces bein adapted to have slid 
ing engagement with t is inclined bearing sur 
faces of guide pieces 48 having substantially 189 
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T-shaped ribs 49 formed upon their lower 
portions whereby they maybe slidably intro 
duced into correspondingly formed grooves 
occurring at the opposite ends of the win 
dows 6 and ‘in the; adjacent portions of the 
lower part of the drill body 3. Thus, it will 
be seen‘ that with outward sliding movement 
of the slide’ rod 'FTMca/rrying" the plate 32 
against tension ‘gfgiyiithe enpansible coiled 
spring 12, pivotal movement of the links 39 
upon their hearing pins 42 and 46' will be 

‘. permitted and in» consequence, the cutters 44 
will he moved inwardly towards each other 
riding overpthe inclined bearing surfaces 0 

- the guide pietes 48 until they‘ have been 
,entirely removed from the windows ‘6. 
When so positioned, it will befunderstood 
that the lower portion of the drill body 1 
may be ,then moved upwardly throu‘h the 
o '11 lower end of the'drill stem 13 i' order 
t at the drill may be removed from‘ the bore 
for repairs. or inspection, as may be required. 
However, when the drill is again lowered 

' into the drill stem 13,‘ the lower portion 

30 

40 

45 

thereof will extend from the lower open 
end of said stem, as shown in'the Figure 3,’ 
and the expansible coiled spring 12 will 
motion to cause downward sliding move 
ment of the bar 7earrying the plate 32, 
thereby permitting further-pivotal move 
ment of the connecting links 39 in order 
that the oppositely. disposed and similarly 
mov’ cutters Mmay be passed through 
the wmdows 6 of the‘ drill body'andrex 
tended, as shown. When in these extended 
positions, the cutters 44 will function, with 
rotation of the drill stem 13,-to carry out 
the desired boring or-drilling operation. ' 
'To facilltateiinter-changing of the cutters 

or reamers and their connection with the 
eyelet carrying end 43 of the links 39, the 

' windows 6 formed in the drill body are. of 
widths greater than said cutters or reamers. 
Thus, the particular devices to be connected 
-to the drill may be readily engaged with the 

' eyelet carrying ends 43 of the links 39, 
whereupon reducer plates'50 are moved into 
that ‘space occurring between one side, of 
each of the windows 6 and the adjacent side 
of the ‘particular cutter or reamer ree'eived 

~ therein; these plates 50 carrying dove-tailed.v 
shaped ribs 51 upon one side thereof adapted 

' -to be engaged in correspondingly formed 

60 

grooves formed in the adjacent side of'each - 
of- the windows 6 whereby to afford positive 
connection of such reducer plates with the 
drill body; Furthermore, to prevent sliding 
displacement of the reducer lates 50'with 
respect to the windows 6, Ice ing screws 52 
are adapted. to be passed through openings 
formed in the‘dove-tailed shapedfribs 51 
into engagement with screw threaded open 
ings formed in adjacent portions. of said 
‘drill body. ' ' 

It is desirable that the ‘drill he provided 

‘ 1,532,350 \ 

' with positive means for locking the cutters 
or ,rcamers in their distended 
tion, and to effect this, I slidahly arrange 
in horizontal ways‘ formed adjacent the 
hexagonal upper portion- 2 of the drill body‘ 
1,‘ oppositely disposed locking belts or pins 
53, arranging expansible coiled springs 5e 
within such ways and about the adjacent 
portions of the pins whereby to normally 
exert inward thrusts to the same. '_ Levers. 
55 'are mounted into pockets or recesses 56 
formed in adjacent portions of the drill 
body and are pivotally connected to the 
outer ends of the several bolts 53, as indi 
cated at 57; these levers 55 being adapted to 
be normall distended to those positions. as 
shown in t 1e Figure 3. Keepers or pockets 
areformed ‘in the corresponding portions 
of the drill rod 7 and in consequence, with 
downward movement ‘of such drill rod under 
in?uence of theexpapsiblc coiled spring '12, ' 
suchkeepers or pockets willbecome aligned , 
with the inner extended end of the oppo~. 
sitely disposed bolt 53 and will be engaged 

di'illing posiw 

70 

75 

80 

85 

thereby. 'Hence, the slide rod 7 will be 99‘ 
locked in its lowermost position and in con-. 
sequence, inward'movement of the cutters 44’ 
or reamers 45 connected to the links 39 will I 
be prevented. However, when it isdesired 
to remove the drill from the drillistem 13, 
it. .Will be seen that with disengagement of 
the locking bolts or pins 14 from their re 
spective keepers or pockets 19,upward move 
ment-of the drill body through the drill’ 
stem'13.will be permitted and the outwardly 
extended levers 55 upon passing through'the 
lower open end of such drill stem will be 
caused to move inwardly and during such 
inward movement will impart- outward pulls 
'to- their respective slidable spring pressed 

1.00 

10st 
bolts or locking pins 53, thereby dis'en ag- I ' 
ing the inner ends from such pins from t elr 
respective keepers in the slide rod 7 and 
permitting the rod-to be moved u wardly, 
whereupon by reason of the pivotalcohnec 
tion of the cutters or reamers to the links 39 
to the plate 32, ‘such cutters orreamers will 
be caused to be drawn inwardly towards 
each other until they have been completely 
withdrawn from their extended positions 
and will not interfere with elevation of the 
lower portion of the drill body 'fromtho . 
lower open end of the drill stem 13. 

or nipple 59 adapted to‘ he turned into‘en 
gagement with a downwardly opening screw 
threaded pocket formed in-the lower end of 
the lower portion v3 of the drill 1. 
drill head is 
t‘ers indicated 
vill be noted“v are arranged in positions 

provided with 'rotiitable cut 

v‘whereby the drill when engaged with ‘the ' 
matter to be borerl pr drilled, will‘rea‘dily 
enter the same. 

A_'drill head 158 is pwvidta the (11-111 and ' 
‘carries thereon a screw tln-eaded‘cxtension_ 

y the nurheral 60, which, as. 

inn 
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The cutters 60 comrise' rollers having‘ 
cutter. serrations torme upon their periph 
eral portionspwhile bearing openings 61 are 
formed therein and are adapted to receive 
the shanlc'portions of hearing pins 62 there 
.through, such bearing pins being priovidQ: 
with enlarged heads 63 having circular 
tapered beads 64 formed upon their in 

‘ wardly disposed‘bevellcd sides and adapted 
it) 

20 

30 

to enter correspondingly formed grooves 65 ' 
formed in the adjacent sides of said cutters 
60. Furthermore, theqopp'osite sides of the 
cutters 60 are formed with circular tapered 
grooves 65’, corresponding to the grooves 65, 
whereby a _'Cll‘CllltIl‘. and tapered rib 66 
formed 11 ion the inner bevelled side of a 
circular plate 67 is secured to adjacent por 
t'ions'ol‘ the drill head 58 through the medi 
umof screws 68, engaged therein. Because, 
of this particular construction, it will be 
understood that the opposite sides of. the 
bearing’ opening 61 of the various cutters 
60 will be positively closed and-in conse— 
quencc, the passage of sand, grit, ‘or dirt 
into engagei'ncnt with the. anti-frictional 
bearing devices of such cutters will be pre 
vented and therefore, premature dctcriora~ 
'tion of the cutters will be avoided. 

The cutters. 44:, as shown. have elongated 
rotatable cutters 69 rotatably engaged with 
the outer side portions thereof, whereas the 
lower portions of the same are stepped and 
have other cutters 7O rotatably connected 
thereto by, means of bearing pins or devices 
corres ondinpy to ‘ the element indicated 

' herein store-by the numerals 62, 63 and 67. 

65 

Thus, the passage of abrasive substances ‘into 
engagement with the anti-frictional‘bearings 
of the cutters "70 will be avoided. 
The reaniers 45 are ada ted to be formed 

with chamfered cutting c gcs 71, while the 
lower and under portions of the same are 
formed, as indicated at 72, whereby they 
will eiicctually cut through mud and similar 
matter and at the sometime,v will plaster 
or smooth the walls of the bore being made. 

It is to be understood that various forms 
of drill heads may be connected to the 
lower endv of the drill body 1, suchv as con 
ditions or preference may dictate and ‘in the 
majority of these drill heads, it is prefer 
able to supply the same with a cooling fluid, 
such as water, whereby that vheat generated 
thy friction during rotation of the drill will 
be kept at minimum. To carry out this 
ObJGCt, cooling fluid conveying and dis 
charging ways-73 are formed within and ex 
tended longitudinallyv of the drill ‘1,,open- ' 
ing onto the upper side. thereof, as shown in ' 
the Figure 4, while thelower ends of the 
same converge‘, as is indicated by the nu 
meral 73’, and are adapted, to communicate 
with fluid receiving and discharging ways’ 
tormedéin the particular drill heed em 
ployed in connection with the drill. Thus, 

‘water will be discharged onto the drill head- ' 
adjacent its various cutters and by conse 
quenceycxcessive heat which is frequently 
caused by friction resulting from rotation 
of the drill willbe kept at minimum. 
In operation of my improveddrill, the 

drill is lowered into- the drill stem to that 
positionas shown invthe Figure 3, whereat 
the hexagonal upper portion 2 thereof will 
be snugly engaged; with the correspondingly 
formed lower end of the drill stem 13 and, 
thus, adriving connection as between the 
two will be established. When the lower 
portion 3 of the drill body 1 has assed 
through the lower open end of the dri l stem 
13,, the slide rod 7 will immediately move 
to its lowermost position under in?uence 
of the expansiblc coiled spring 12, where 
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upon the cutters or rcamers connected to the v 
links 39 will be moved laterally to their 63-45 
tended positions through the windows 6. 
\Vhen the slide rod 7 has reached its lower» 
most position, the sliclable spring pressed 
locking bolts or pins will immediately 
engage in their respective keepers in such 
rod and in consequence, will serve to pre 
vent any further upward movement thcre-_ 

' of or inward movement of the cutters or 
reamcrs connected to the links 39. Hence, 
proper functionini‘r of the cutters or reamers 
during rotation 01? the drill will be ensured. 
Simultaneously with lowering of the hexa 
gonal upper portion 2 of the drill into the‘ 
lower end of the drill stem, it will be under 
stood that the outwardly thrust slidable 
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locking bolts or pins 14 will be engaged V 
with their respective keepers 9 as will the - 
rounded heads of the locking pins 20. and 
therefore, undesirable upward movement of 
the drill with relation to ‘the drillstem 13 
will be prevented. 
\Vhen it is desired 'to remove the drill 

from the drill stem 1, the over-shot device 
25 is ‘lowered into the stem 13 until it en 
gages with the upper end of the (hill 1; the 

105 

litl 
spring pressed slidable locking pins 28 eln-y _} 
‘gaging with the notched portions 11 formed 
in the upper end of the rod 10 and effect 
ing' positive connection as between said over: _ 

J15 shot and the drill ]. Simultaneously,.the, 
vwtically disposed pins 22 will be forced 
downwardly so that the inclined portions of, ' 
their respective shoes 2.’) will engage‘ ‘with. 
the corresponding lovers 1? connected to the ' 
locking bolts or pins 1-} and inovelthe same 
inwardly, thus e?'ecting retraction o'f?said 
locking. bolts or pins 14: ‘and disengaging‘ 

12o 

the same __from their respective‘ keepers _'or " 
pockets 19. At this time, an upward pull is 
imparted to the cable 26 ‘connected to the 
over-shot device 25, whereupon‘ the rounded 
head‘ of the spring pressed-pins 20 will be 
automatically disengaged from ‘their respec 
‘tive pockets or keepers in the inner side 
walls of the drill stem 13 and the drill is 
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. posed way therein, 
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then elevated. During movement of the 
lovers 55 through the open lower end of the 
drill stem 13, the same will, of course be 
moved inwardly, thus disengaging their 
locking boltsor pins 53 from the slide rod 
7 and permitting upward movement of said 
slide rod against the tension of the em 
.pansible coiled spring 12, whereby ‘to'per 
mit of pivotal movement of the link 35 and ' 
the resultant retraction of the cutters or 
reamcrs connected to the same sothatl'the 
lower portion of the drill v‘body may be 
moved through the open lower end of‘ the 
drill stem 13 without interference, To dis 
engage the drill from the Qvershot device 25, 
subsequent to removal of the same from the 
bore, it is only necessary to insert a suitable 
implement in the laterally extendingbranch, 
openings of theopenings 31 whereby to 
cause inward movement of the levers 30 
with the consequent retraction ‘of ‘their re: 
spective locking pins or bolts 28. ' ‘ 

Manifestly. the construction shown is ca 
pahle of considerable modification and such 
modi?cation as is within the scope of my 
claims, I consider within thcspirit of my 
invention. , ' - ' 

I claim: 
1. A drill comprising a body portion hav 

ing an upwardly opening longitudinally dis 
the lower portion of 

which is enlarged and formed with oppo 
sitely arranged windows, a rod slidably re 
ceived in said way carrying a ?attened plate 
on its lower end, cutters pivotally connected 
to said plate and adapted, at times, to be 
extended through said windows, means for 
automatically locking said rod against slid 
ing movement and operable to release the 
same upon upward movement of the drill, 
and a hit connected to the lower end of the 
drill. 

2. A drill comprising a body portion hav 
ing an upwardly opening longitudinally dis 
posed way therein, the lower portion of 

_ which is enlarged‘and formed with oppo 
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sitely arranged‘ windows, a rod slida‘hly rc 
eeived in, said way carrying a ?attened plate 
on its lower end, cutters movably connected 
to said plate adapted, at times, to be ex 
tended in opposite 

’ windows, means for automatically locking 
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inward movement subse the cutters against 
same to extended quently to movement of the 

positions and operable to release the cutters 
upon upward movement of the drill, and a 
bit connected to the lower end of said drill. 

3, A drill comprising a'body portion hav 
ing an upwardly opening longitudinally dis 
posed way therein, the lower portionv of 
which is enlarged ‘and formed with oppo 
sitely arranged windows, a‘rod'slidably re 
ceived in said-way carrying a ?attened plate 
on its lower end, oppositely moveable cut-' 
ters pivotally connected to said plate and 

directions through saidv 
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adapted, at times” to extended through 
saidwi‘ndows, means for automatically lock 
mg said cutters, against movement subse 
quently to arrangement of the same throu h 
said windows and operable to release t 1e 
cutters ‘upon upward movement of the drill, 
gndla bit connected to the lower end/of said 

ri' . ' ' 

4. A drill comprising a body portion‘hav 
ing- an upwardly opening longitudinally dis 
posed way therein, the lower portion of 
which is enlarged and formed with oppof' 
sitelyarranged windows, a rod slidably 
ccived in said way carrying a ?attened plate 
on its lower end, means for normally exerh 
in a downward thrust and pressure upon 
said rod, cutters‘ pivotally connected to said - 
plate and. moveable in op ite directions 
whereby they may be exten ed through-said 
windows, at times,_means for automatically 
locking said rod against sliding'movement ‘ 
and operable to release the same upon up 
ward movement of the drill, and a bit. con 
nected to the lower end‘ of said drilL' 

5. A drill comprising a body portion hav 
ing an upwardly opening longitudinally dis; 
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posed way therein, the lower portion of _ 
which is enlarged and formed with .opp0-' 
sitely arranged windows, a rod slidably re 
ceived in said way carrying a ?attened plate 
on its lower end, cutters havin their upper 
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and lower portions bevelled pivotally cona . 
nected to said dplate and adapted, at times, 
to be extende through said windows by 
movement in opposite directions, means for 
automatically locking said cutters against 
movement subse uently to their movement 
through said win ows but operable to release 
the same upon upward movement of the 
drill, and a bit connectedlto the lower end of 
said drill. < 
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c. A drill comprising a body ponies hav- - 
ing an upwardly opening longitudinally‘ dis 
posed way therein, the lower portion _of 
which is enlarged andv formed with oppo 
sitely arranged windows, a rod slidably re 
ceived in said way carrying a ?attened plate 
on its lower end, oppositely disposed and 
moving cutters ,pivotally connected to the 
opposite side portions of said plate and ar 
ranged adjacent its opposite faces, said out 
tersl adapted, at times, to be extended 
through said windows, means for automati 
callyhlockin ‘said cutters in their positions 
when exten ed through said windows, but 
operable to release the same upon upward 
movement of the drill. 
to the lower end of sai drill. 

7. A drill comprising a body portion hav 
ing an ‘upwardly opening longitudinally dis 
posed way therein, the lower portion of 
which is enlarged and, formed with oppo 
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nd a bit connected I 

sitely disposed windows, a rod slidably re-- , 
eeived in said wa carrying a ?attened plate 
on its lower end, ars secured to the opposite ' 180' 
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faces of said plate adjacent its opposite, sides, 
links pivotally connected to’s‘aid bars and (i187 
posed in opposite directions parallel to the 
opposite faces of said plate, cutters pivotally 
connected to the free ends of said links and’ 
movable, at times, through said Windows,‘ 
means for locking said cutters in certain " 
sitions against inward movement, but oper 
able to release the same wherebyto permit 
inward movement thereof with upward 
movement of the drill, and a bit connected 
to the lower end of said drill. ' 

8. A drill comprising a body portion hav 
ing an upwardly opening longitudinally dis 
posed .iway therein, the lower portion‘ of 
which is enlarged and formed with oppo 
sitely disposed windows, a rod slidably re 
ceivedin said way carrying a'?attened plate 
on its lower end, cutters pivotally connected 
‘to the opposite sides and faces of said plate 
and adapted,v at times,‘ to be ' extended 
through said windows, and automatically 
operable means for locking said cutters 
against inward movement subsequently to 
their extension through said windows but 
operable with upward movement of the drill 
to release said cutters and permit such in 
ward movement of the same. ' 

9. A drill comprising a body "portion 
having an upwardlyvopening longitudinally 
disposed way therein, the lower portion‘ of 
which is enlarged and formed with oppoe 
sitely arranged windows, a'spring pressed 
rod slidably received"in said way carrying 
a flattened plate on its lower end, oppositely 
moving cutters ‘pivotally connected 'to the 
opposite sides and- f'aces of said ?attened 
plate and adapted, at times, to be extended 
throu h said windows,_ inwardly thrust 
slidable locking pins arranged in a portion 
of the drill body engageable with said rod, 
at times, to lock the same against sliding 
movement, and means carried upon the ‘outer 
cndsof said locking pins engageable with a 
drill-stem upon‘ upward movement of the 
drill thercthrouglr whereby to more said 
pins to their released ositions. ' 

10. A drill comprising 'a- body portion 
‘r’ ' having an upwardly opening longitudinally 
>0 disposed way therein, the lower portion of 

which is enlarged and formed with oppo-, 
sitely disposed windows, a rod slidably' re 
ceived in said way carrying a ?attened plate 
on its lower'end, bars disposed longitudi 
nally of said plate arranged upon its ioppo- 

‘ site faces and adjacent its opposite sides, 
oppositely disposed pairs of links pivotally 

V I connected to ‘said bars, cutters pivotally con 
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nected to the ‘free ends of said links ‘and 

‘' adapted, at times, to be extended ,throu 11 
said windows, slidable spring pressed loo ' 
ing pins arrangedin ways formed in ‘said 
drill body and engageable, at times, with 
said rod whereby t9 prevent sliding move‘ 
ment of ‘the same in said way,‘ means ear 
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ried upon the outer ends of said pinsen- ‘ 
gageable with, a drill stem casing upon up 
ward movement of the drill whereby to move 
said locking pins to their retracted position, a . 
and disengage said rod, and’ a drill bit car! 
ried, upon the lower end of the drill. 

11._A drill comprising a body portion, 
cutters movably‘carried by said drill and 
adapted to be extended therefrom, at times, 
and normally extended automatic locking 

_ pins carried upon the upper portion of said 
drill. engageable -with portions of the inner 
side of ‘a. drill stem whereby to lock said 
.drill with relationi’tolthe stem, and means 
‘for effecting disconnection of said pins from 
the drill stem,‘ at other times. . 

12. A» drill comprising a body portion. 
cutters movably carried within said drill and 
adapted to be extended outwardly there‘-v ' y 
from, attim'es, slidable-spring pressed lock 
ing'pins carried in the upper portion of saidv 
‘drill adapted to be automatically moaied out 
wardly into engagement with portions of 
the inner walls of a drill stem, levers carried , . 

' '90 on the inner ends of said pins, and vertically 
dis osed spring pressed pins carried by the 
dril and extending from the upper end 
thereof, adapted at times, to be depressed 
and to engage said levers of the first pins 
whereby to 'move the latter’ to retracted 
positions and disengaged from said drill. 
stem. '- ' ' ' 

13. A drill comprising a, body portion - 
carrying movable cutters therein adaptedto 
be extended from the peripheral portions 
of the same, at times, means for auto 
matically locking said cutters in their ex 
tended positions but operableto release the 
same upon upward movement of the drill 
in a dri l stem, _s ring pressed slidable oppo 
‘sitely' disposed ocking pins carried in ‘the 
upper portion of said drill body adapted to 

- be engaged with portions of the inner walls 
of the drill stem whereby to ‘connect said 
body to said stem, levers pivotally connected 
to the inner ends of'said locking ins, and 
vertically disposed pins carried i'n‘t e upper 
portion of said body extending upwardly 
from the same adapted, at times, to-be en 
gaged with said levers whereby to retract 
said ?rst pinv and disengage the same from 
said-inner walls of the drill stem. 

14;:"A drill comprising a body portion 
having an upwardly opening longitudinally 
disposed way therein, the lower portion of 
which is enlarged and formed with oppo 
sitely arranged windows, a spring pressed 
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rod slidably receh'wgdinsaid?lvay carrying , 
a flattened plate on its Iowan-portion; oppo 
sitely Imov%le' cutters arranged adjacent the 
0Pp0S1l3Q“-faC8S and opposite sides of said 
plate piyota'lly connected towns-"same and,» 
adapted to be extendedyat times, through 
said windows'spring pressed slidable lock~ 

‘ ing pins carried by the drill body engage~_ 
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*inner wall of said drill stem, and a drill bit , 

__ able, at times, ‘with portions, of ,said'rod, 
‘levers pivotally connected to the outer ends 
of said pins and adapted to extend beyond 
the adjacent sides of the drill body whereb 
to be engaged with the lower end of a dri l 
stem upon :upward movement otthe drill 
body therethrough, other, spring pressed 
slidable locking pins arranged in ways in 
the u perrlportion of said drill body en? 
gagea 1e with portions of the inner walls 
of the drill stem whereby to effect connec 
tion between said body’ and stem, levers 
pivotally connected to the inner ends of said 
second mentioned locking pins, vertically 
disposed pins slidably arranged in the upper 

, portion of saididrill body extending up 
.wardly beyond the same and adapted, at 
times, to be moved into engagement with 
the levers of said second mentioned locking 
pins whereby to retract the same, spring 
pressed ' supplemental docking pins ' slidably 
arranged in the upper portionof said dri l 
body,v also engageable with portions of the 
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connected to the lower end of said drill 
body. ‘ 

15. A drill comprising a body ortion, 
oppositely moveablé cutters pivota ly con 

' nected to and arranged in the lower portion 
of said drill body adapted to be extended 
beyond the same, at times; the upper por 
tion of said drill body being hexagonal m 
cross section and snugly receivable in the 
lower portion of a drill stem, means fol" 
automatically effecting connection between 
said drill stem and hexagonal portion of the 
drill body but adapted, at other times, to 
be automatically disengaged therefrom, and 
other automatic :means for securing said 
cutters in’ their extended positions, at times, 
but operableat'v other times to permit move 
ment of'the same’ to their innermost posi 
tions within the?rillbody, and a bit carried 
upon the lower end of said drill body. 
In witness whereof I have hereunto set 

my ‘hand. ' 

DoiIALnHENRY MITCHELL.‘ 
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