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To gi digin it may ea. 
at . joir, 3. Be it snown that 

a citizen of the United 
Kansas City, in the county of . 
State of vissouri, have invented 
and useful improvements in Vel-irilii; 
IDevices; and I do declare the following a 
be a full, clear, and exact description the 
invention, such as will enable others skified 
in the art to which it appertains to snake 

. . . 

and use the Saae, reference being had to the 
accollapa Flying drawings, aid to the lei. 
and figures of referenee marked thereon, 
which fornia a part of this specification. 
This invention relates to well drilling ina 

phinery and particularly to a corbined drill 
and rearnet or sinaitaneously driling and 
rearning wells. 
One of the objects of the invention is to 

provide an in; royed driil and rearner wiich 
may be readily introduced through the well 
casing sections so as to preliminarily cut 
a hole less tian the alter dialetei of the 
tube and to enlarge the opening during the 
cutting operation by certain urder rearners 
which will provide an opening ai least equial 
to the outer diameter of the well casing, and 
to so construct the driil that it inay be 
readily introduced. through the sections and 
removed tharefron without liability of it, 
becoming stusk in. She well casing 

in the drawings, 
Figure is a vertical, iongitudilai, see 

tional view through a portioi of a weli to 
which asy invention is applied, part of the 
drill being shown in elievation. : 

Fig. ii is a cross sectionai view of the 
line - of Aig. i. 

Fig. It is a detail perspective view of the 
head carrying the under rearners, and 

Fig. 7 is a sectional yievy through a 
acidified forta of drill head. 
The under-reanaer head is shown as co 

sisting of a 57edge-shaped iody i having 
diagnétrically opposite inder-cut grooves 2 
and 3 and inclined sides to carry -headed. 
blocks 4 and 5, which are provided with 
cesses or cut-out goitions 3 and , in which 
are gotiated hereamer whaels oil toois 8 
and 9, he biocles being siidable in air up 
ward directic agairgi, ie upwardiy ill 
clined 7ails of the si So that the 
under rearners inay stre latwardly during 
ths operation of 3. the lei. 

- 
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The esser end of the head is rovidad 
with a cylindical portica it having age in 

terioriy threaded recess 11 to receive the 
shark 2 of a drill bit 13, carrying the 
conicai Egois 14 and 15, which are rotatably 

i. Seeged therets. The head is also provided 60 at its tipper end with a cylindrically thread. ... 
ed portisti 16, upof which a collar or cou 
pling 1 may be threaded to connect the 
shaft 13 by 
rotated the shaft 8 receiving power 
any Strifiable source. Extending axially through 
21 by means of which labricant can be sup. 
pied to the urider reamer blocks 4 and 5, 
&nd the apper end of the head is connected 
to a lubricant stipply conduit, 22 connected 

8ty suitable source of lubricant supply. 
The blocks are shown as having curved upper 
ends 23 and 24 adjacent to the tools 8 and 9 

treans of which the drill may be A. 85 
V W as the head is a 

lubricating port 19, having branches 20 and 
70. 

75 
shat the carved portions reduce the lia bility of the blocks becoming wedged in 
the weli casing. 
When it is desired to assemble the parts, 

$he bit i3 may be screwed in its socket 11 
ind the blocks 4 and 5 may be introduced 

80. 

into the slots 2 and 3 from the top so that 
they may fall. 
thesiots 2 and 3. . 
The renovable stop plates 2 and 3' are 

then secured the top of the head 1 with 
their outer ends over-apping the floors of 
the grooves 2 and 3 so that the top ends of 
the grooves are closed, Ey, preventing. 
accidental displacement of the blocks 4 an 
5 with respect to the head. . . . 

fall by gravity to the bottoms of 
85 

90. 
The coupling 17 is then screwed onto the 

threaded portion 16 and to the shaft 18 to 
couple the drill to the shaft. When the 
coupling it is in place, it bears upon the 
stop plates 2' and 3’ to hold them in place. 

fter the parts are assembled, they may 
be introduced into the well casing so that the 
bit tools 14 and 15 may drill the bottom of 
the well and as the drill proceeds into the ground, the resistance of the ground will 
force the blocks 4 and 5 upwardly and out 

95. 

100, 

we'dy 50 as to cause the under realmers to 
rear; the sides of the well drilled by the tools 
is and it; and enlarge the same to a size at 
east, equai to the outer diameter of the tube 
or we casing 25, and the drilling may pro 
ceed until the proper depth has been reached, 
the under teamers providing an opening 

so 

sections of he weii casing. : 
When it is desired to withdraw the drill, 

is rge enough for the introduction of the 
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an upward pull on the shaft 18 will move 
the head 1 in an upward, vertical direction 
while the under reamer blocks will be drawn 
inwardly by means of the slots 2 and 3 so 
that the outer edge of the blocks and their 
under reamers 8 and 9 will not extend be 
yond the edges of the tools 14 and 15, the 
withdrawal being sufficient to permit the 
under reamers to be easily removed through 
the tube sections. 25. . . . . . 

It will, therefore, be seen that the drill is 
aso constructed that although it may be 
readily introduced to and removed from the 
sections 25, in actual practice it will drill a 
hole in excess of the inner diameter of the 
well casing or tube. 
In Fig. IV, I have shown a slightly modi 

fied form in which the springs 26 and 27 are 
omitted from the slots 2 and 3. Otherwise, 
the construction shown in Fig. IV is like 
that shown in Figs. I to III, both inclusive. 
What I claim and desire to secure by Let 
1. In a reamer and drill, a -rotary head 

-having a threaded upper end and provided 
with slotted, upwardly and outwardly in 
clined sides, the slots extending to points 
adjacent to the threaded upper end, ro 
tary under-reamers slidably secured in said 
slots, the upward longitudinal movement of 
the under-reamers being effective in extend. 
ing them radially with respect to the head 
so that they will ream a hole of progres 

35 

40 

slots. 

able in sai 
50. 

... slots, one end of each spring bearing against 

sively increasing diameter, a rod coupling 
receivable on the threaded end of the head, 
and means closing the upper ends of the 

2. In a rotary reamer and drill, a rotary 
head having upwardly and outwardly in 
clined sides provided with slots, blocks slid 
able in said slots, and \totary under-reamers 
journaled in the blocks, the lipward and out 
ward movement of the blocks being effec 

-- tiye in extending the under-reamers radially 
with respect to the head. 

3. In a rotary reafter and drill, a rotary head having upwardly and outwardly in 
clined sides Yided with slots, blocks slid 

slots, rotary under-reamers 
mounted in the blocks, and springs in the 

the bottom of the block and the other against 
the lower end of the slot to normally exert 
pressure upwardly against the blocks to in 
part upward and outward movement thereto 
whereby the under-reamers, may rean a hole. 
of progressively increasing diameter. 

4. In a rotary rearner and drill, a head 
comprising a member having upwardly and 
outwardly inclined sides provided with slots 
open at their upper ends, blocks slidable in 
the slots, under-reamers rotatable in the 
blocks, the upward and outward movement 
of the blocks extending the rotary reamers 
radially to ream a hole of progressively in 
creasing diameter, and removable plates 
cli. the upper ends of the slots. 

5. In a rotary reamer and drill, a head 
comprising a member having upwardly and 
outwardly inclined sides provided with 
slots, blocks slidable in said slots, rotary 
under-reamers carried by the blocks and 
having rotary movement independent here 
of as the blocks rotate with the head, the 
upward movement of the blocks being effec 
tive in extending the rotary under-reamers 
radially with respect to the head so that the 
rotary under-reamers will ream a hole of 
progressively increasing diameter, means on 
one end of the member to receive a bit 
mounting, and a rod-engaging means on the 
other end of the member. - 

6. In a rotary reamer and drill, a reamer 
head, a rotary drill bit at the lower end of 
Said head, said head having upwardly and 
outwardly inclined sides provided with slots, 
longitudinally slidable blocks in said slots. 
rotary under-reamers carried by the blocks 
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and having rotary movement independent 
of the blocks as the blocks are rotated with 
the head whereby continuously changing 
cutting faces are presented to the side of 
the well as the head rotates, the upper longi 
tudinal movement of the blocks being effec 
tive in extending the rotary under-reamers 
radially with respect to the drill and under 
reanner head so that the rotary under-ream 
ers will rean a hole of larger diameter than 
that drilled hy the drill bit, and means for 
rotating said head. ... ', 

In testimony whereof affix my signature. 
JOHN B. WOOLSRIDGE, 
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