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EABRY E. BELOWN, OF GERENCEA, KANSAS, ASSIGKroR. Tro ERowN RATACHINE coMPANY, 

C? GERERFOL&, EKARSSAS. 
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To all whom it may concern: 
Be it known that I, HARRY E. Baow N, a 

citizen of the United States, residing at 
Grenola, in the county of Elk and State of 

5 Kansas, have invented a new and useful 
Underreamer, of which the following is a 
specification. - 
This invention relates to under-reanaers 

for use in the drilling of wells, one of the 
10 objects of the invention being to provide an 

under-reamer utilizing cutters which cannot 
become detached from the tool while, in use 
but which, in the event of breakage, will fall into a hood or extension provided on 

15 the body of the tool so that the broken part 
or parts can thus be lifted readily out of 
the well without necessitating an expensive 
and ofttimes ruinous fishing operation. 
Another object is to provide an under 

20 reamer the various parts of which are locked 
together securely so that there is no danger 
of separation during the drilling operation. 
A still further object is to provide the 

cutters with an abutment for receiving the 
25 thrusts therefrom during the cutting opera- p 

30 of use. 

35. 

40 

tion this abutment being in the form of a 
core which is reversible so as to present un 
worn surfaces to the cutters after a portion p 
of the core has become worn as the result 

A still further object is to pro vide a draw 
head of novel construction for holding the 
cutters in active positions, this draw head 
being shiftable by means of a suitable key 
for the purpose of releasing the cutters' so 
as so allow the cutters to be removed for. 
sharpening or replacement. 
Another object is to provide the under 

reamer with supplemental means for hold 
ing the cutters in proper relation to the body 
of the tool should any of the working parts 
of said tool become broken. 
With the foregoing and other objects in 

view which will appear as the description 
45 proceeds, the invention resides in the com 

bination and arrangement of parts and in 
the details of construction hereinafter de 
scribed and claimed, it being understood 
that, within the scope of what is claimed, 

56 changes in the precise embodiment of the 
invention shown can be made without de 
parting from the spirit of the invention. 

i 

1921. serial No. 478,010, 
In the accompanying drawings the pre 

ferred form of the invention has § shown. 
In Said drawings 
Figure 1 is a view partly in section and 

partly in elevation of the under-reamer, the 
key used for loosening the cutters being 
shown in position. 

Figure 2 is an enlarged section on line 60 
2-2, Figure 1. . . 

Figure 3 is an enlarged section on line. 
3-3, Figure 1. - 

Figure 4 is an enlarged section on line 
4-4, Figure 1. 

Figure 5 is an enlarged section on line 
5-5, Figure 1. . . . . 

Figure 6 is an enlarged section on line 
6-6, Figure 1. 

Referring to the figures by characters of 70 
"reference i designates the body of the un 
der-reamer, the same being pro vided at its : 
lower end with spaced parallel bridles 2 
which connect the body to an end cage or 
sleeve 3. In this cage or sleeve is seated a 75 
tubular plug 4 held in place by a tangential 
in 5 which can be secured by a cotter 5' 

or the like, as shown in Figure 2. Longi- . 
tudinal passages 6 are formed between this 
lug and the sleeve and a central bore is 80 

provided in the plug for the reception of a 
tube 8 constituting a protecting sleeve or 
jacket for a key in the form of a rod 9. This 
rod has an eye 10 at its lower or outer end 
while its inner end is screw threaded as 85. 
shown at 11 for the purpose hereinafter set 
forth. . 

Each of the bridles has its side walls sub 
stantially parallel as shown in Figure 3 and 
formed along the upper portion of each side 90 
of each bridle is a retaining rib 12 the lower 
end of which terminates above the top of 
the cage or sleeve 3. These ribs are slidably 
engaged by lateral projections 13 on the 
sides of cutters 14, the said cutters being 95 
slidable longitudinally between the bridles 
and, when moved downwardly sufficient dis 
tances toward the sleeve or cage 3, being 
adapted to become disengaged from the ribs 
12. The lower portions of the cutters are 100 
in the form of blades 15 offset outwardly as 
shown and the upper portion of each of the 
cutters has its outer surface inclined up 
wardly and inwardly as shown at 16. 
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holding them normally positioned between 
the upper portions of the bridies and in en 
gagement therewith. . 

2. In an under-reamer the combination 
with a body, and bridles extending from the 
body, of cutters slidably and titably mount 
ed between the bridles, cooperating naeans 
upon the cutters and the upper portions of 
the bridles for limiting the outward nove 
ment of the cutters relative to the bridles, a 
core within the body and extending between 
the cutters for limiting their inward move 
ment, and ¥in???? supported means for 
holding the cutters be 
tions of the bridles and in contact with the 
C?Ir?. 

3. In an under-reamer the combination 
with a body, and bridles extending from the 
body, of cutters tiltably and slidably mount 
ed between the bridles, cooperating means 
upon the cutters and the upper portions of 
the bridles for limiting the outward move 
ment of the cutters relative to the bridles, a 
core projecting between the cutters when in 
their normal positions, a yieldingly sup 
ported draw head between the bridies for 
olding the cutters in normal position, and 
means upon the bridles and cooperating 

38 
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position. 
with the draw head for engaging and hoid 
ing the draw head out of cutter supporting 

. In an under-reamer, the combination 
with a body, and bridles extending from the 
body, of a core extending between the bri 
dles and terminating, above the sleeve, cut 
ters tiltably and slidably mounted between 
the bridles, cooperating means upon the cut 
ters and the upper portions of the bridles 
for limiting the outward radial movement 
of the cutters, said core constituting an abut 
ment for limiting the inward radial move 
ment of the cutters, and a yieldingly sup 
ported draw head for supporting the cut 
ters - in engagement with the core and the 
upper portions of the bridles. - - 

5. In an under-reamer the combination 
with a body, and bridles extending from the 
body, of a core extending between the bri 
dles and terminating above the sleeve, cut 
ters tiltably and slidably mounted between 
the bridles, cooperating means upon the cut 
ters and the upper portions of the bridles 
for limiting the outward radial movement 
of the cutters, said core constituting an abut. 
ment for dimiting the inward radial, move 
ment of the cutters, and a yieldingly sup 
ported draw head for supporting the cut 
ters in engagement with the core and the 
apper portions of the bridles, and means for 
sliding the draw head toward the sleeve 
against the action of its yielding support 
ing means and for rotating the draw head, 
there being notches within the bridles to re 
ceive the rotated draw head to hold it 
against return movement. 

tween the upper por 

þar slidablý mounted within the core, 

3. 

6. In an under-reamer the combination 
with a body, and bridles extending from the 
body, of guide ribs upon the upper portions 
of the bridles, cutters slidable and titable 
between the bridles, means thereon, and co 
operating with the ribs for limiting the out 
ward radial movement of the cutters, and a 
reversible core detachably seated within the 
body and projecting, between the cutters, 
said core constituting an abutment for lim- 75. 
iting the inward radial movement of the 
cutters. : ' 

7. In an under-reamer the combination. 
with a body, and bridles connected to the 
body, of cutters tiltably, and slidably mount 
ed between the bridles, cooperating means 
upon the cutters and bridles for limiting the 
outward radial movement of the cutters, 
and a reversible core detachably mounted in 
the body and projecting between the cutters, 85 
said core constituting an abutment for limit. 
ing the inward radial movement of... the 
cutters. ....... 

8. In an under-reamer a body, bridl 
tending there from, a tubular core rev 
and detachably mounted in the body, cu 
tiltably and slidably mounted between the 

80. 

bridles and limited in their inwa ment by the core, cooperating me 
the cutters and bridles for limiting 
Ward radial movement of the catter 

a draw . . . . . . . . . . . .. ? 

head movable there with and engaging the . 
cutters, said draw head being disposed be. 
low the end of the core, and yielding means 
within the core and body for supporting 
the draw bar and the draw head to main 
tain the cutters normally upon the core and 
between the upper portions of the bridles. 

9. In an under-reamer a body, bridles ex 
tending therefrom, cutters removabl 
mounted between the bridles and tiltable 
and slidable relative thereto, means for lim 
iting the outward radial movement of the . 
cutters, a core within the body and project-10 
ing between the cutters for limiting their 
inward movement, a draw bar slidable with 
in the core, a draw head connected thereto 
and normally engaging and supporting the 
cutters between the bridles, a nut slidable 
within the body and adjustably engaged by 
the draw bar, and a spring engaging the nut 

100 

115 " 

and core for yieldingly supporting the draw 
bar and draw head and the 
by the draw head. . . . 

I). In an under-reamer a body having a 
tubular portion, cutters movably mounted 
in the body, and a relatively hardcore with 
in the body and extending between and con 
stituting an abutment for the cutters. 

11. In an under-reamer a body, cutters 
movably mounted in the body, and a rela 
tively hard core within the body and extend 
ing between and constituting an abutment 
for the cutters. 

cutters engaged ngagea 20 

12 
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12. In an under-rearner a body, cutters 
movably nao. Inted therein, and a relatively 
hardcore renovably mouried in the body 
and extending between and constituting ai 
abutment for the cutters. 

13. In , RTM tender-reamer a body, cutters 
movably mounted therein, and a relatively 
hardcore removably and reversibly raounted 

, in the body, and extending between &nd co 

15 

stituting an abutment for the citiers. 
4. En an Ender-rearner a body having a 

tubular portion, draw bar slidable within 
said portion, yielding means within the said 
body for normally supporting the bar in one 
position, and co-operating means upon the 
draw bar and within the body for holding 
the bar against rotation in the body while 
in said normal position. 

15. In an under-reamer a body, a draw 
bar slidable within the body, a spring in the 
body for norinally supporting the draw bar 
in one position, co-operating means upon the 
draw bar and in the body for holding the 
body and draw bar against relative rotation 
while the bar is in said normal position, 
a nut upon the bar for adjusting the tension 
of the spring, and means in the body for 
holding the nut against rotation, said nut, 
being slidable with the bar. 

16...a an under-reamer 8, body, cutters 
novably connected thereto, and means aš the 
lower end of the body for receiving and en 
gaging the cutters or portions of the 'cutter's 
when separated from the body while in use. 

1. in an under-reamer a body, cutters 
novably connected thereto, and a cage car. 

35 

ried by the lower end of the body for catch 
ing broken cutters while in use. 

i8. in an under-reamer a body, cutters 
renovably connected thereto, a spring con 
toiled draw-bar in the body, a head upon ie drpY-bar normay camping agginst 
the cutters to hoid them in active positions, 
ineas for shifting the draw-bar and head 
against the action of the spring to release 
the cutters, and means engaged by the head 
of the draw-bar when rotated while in re 
leasing position, for holding said head and 
draw-bar against return to inorina positions. 

19. in an under-reamer a body, a draw 
bar slidable in the body, an elongated angu 
lar nut thereon, means in the body and slida 
bly engaged by the nut for holding the nut, 
against rotation, a spring engaging the nut 
for holding the bar yieldingly in normal 
position, cooperating means on the bar and 
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body for holding the bar normally against 
rotation, and means for shifting the bar 
longitudinally out of engagement with said 
holding means to rotate the bar. relative to 
the nut, and vary the tension of the spring. 

In testimony that I claim the foregoing as 
my own, I have hereto affixed my signature 
in the presence of two witnesses. 

HARRY E. BROWN. 
Witnesses: 

EvA SNODGRAS8, 
i Ewis KYSER. 
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