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To wll whony 11 m,m,f CORCETTL !
Be it known that i, Fimu C, WILSON, &
81{:1’5871 of the United %meﬁ “‘Gmi!’-"lhﬁ st B&.
kersfisld, in the county o1 & f Corn and State of

Cah?m"ﬁa have invented a new and useiu
nderreamer, of Whmh the following is &
speciiication. |
Ubwcm of fthis invention are to ;}raﬁfiﬁ an
uﬂr%e““ mer of superior m:an%ti nd @E i~
pe eriorT W’Ed’%ﬂ aad SXPANSION of i,‘f, ;80 88

50 enabie TeRiing as great & poi tion of the
cireumierence ot £he hol e as possible ab esc i
stroke, to ﬂh&?? greater safety against losing
the cutters from the body while resining, to
avoid the necessity of & middle joint in the
,and to leave & maxi-
the bot-

coivs thie loose material or sludge atb

tom of the well or other opﬁﬂmg during the
operat tion of driiling.
By this invention 1t 18 if@uSIk)ig to inerease

the ﬂt rength of the crose or T which suspends

"bhﬁ SULLers.,

In this invention a cross or 7 formed :a:f 3)
single forging is provided for suspending the

- cutiers.
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‘ma,m mum strength of mtbu

Another decided sdvantege 1s simplicity
and convenience of m;taa"’hi:w and removing
the cubters and suspend: devices from the
reammer-pody.

Another sdvantage is facility of collapsing
the cutters. I so construct the mouth of the
underresmer as to dispense

':"u'-'
11-f

the cutters to cloge t@gethm.. This featus

makes extremb eXPAnSIon poa&,ﬂﬂe and Hmixm
the use of maximum smount of stock in
shanks of cutters possible, thus insuring

The accompanying Crawings uiustrate the
invention.

Higure 11s a view of the unde PTCRIMEr W &

casing just before it has p.y-a::,{*(i througn 1»;

[r]

shoe oi the casing, the parts being Cfﬂja}h od..

Fig. 218 & view 300};111?; at the be a,mm of Hip.
1. Hig. 3 is a view of this newly-inventad
underresmer i & well, the same hw g just
assed through the cas 1flﬂ'~bho and fs.mmf‘*
ed for reaining the hole below. Pmtmi aLe
shown in mid-s echon Iig. 4 18 g view look-
ing atb the hmmm of 1g. 3. ¥ig. 5is a view
of the reamer-pocy at ?*wht Imzﬁ,@ to Higs, 1
snd 2. Iig. 6 13 a view looking at the bot-
tom of T m. 3 7 j

Hig. 718 & M{}}_ii view of a
eutter det&ehﬂd Ko, 815 an ms_’fl yiew of a |

cutter at right angles to ?mn 7. Fig. 9 1S @

vith stock be-|
twesn the cm!a,[a.;ed cutters, thus ena; }h*m |

{

L View of tﬂeﬂ 17151¢ 1{* or paok of the

A i.:r i} UQIH

11 is & view locking down on the mp of tire
.
cutter. J!'_* ig. 11 is a view of the CTOSS H1g.
b - ,.,,,h-. N 4- X
1218 a view of the cress at right zmmmg Ho Hig.
t1. g 1518 4 side ﬂem of the spring ssei-

Fx:;

nnnnn --\-\.-I

u'(}fiﬂ Yy £X 1'“" 1:? i ‘Lﬂ #.H‘_Li
. , vided with and ummi
in -ﬁWl’i;-;‘"é"a?'ﬁﬁf‘{ﬁ}m}t’}?(ﬂ scting lugs 2" 1o spresd

patEr IS

r*“-J‘C’-h

1hos ihe el teib which are wnber-
geaie; éi;", the uuttgrufm*mh, 42 sz‘
g :::mm ders of the cutters to engage & IMsie
r!w Ways 5.:; éi: eﬁp&mmﬂ bearing-faces of
the cutiers on the sides o said cutlers,

 The inner foces of the prongs 2 are pm"‘*l‘ 19
and the SiﬁEsP o1 shonlders ...*'  which torm the
WOYS 3, 25¢ aiso pe 1&1}341} 1e cubter-shank
4 gnd 1ts be %:mwwnm e TH m*ﬂwiw-—--
that 18 $0 33 ¥, mhe SiCBH 16
parallel and it the ways .,:;

4 u,g}i
“haﬂ (O
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Qs 4.7
O s:*f*“g‘{' g thereot s

LA

B CcTo .niu’ the stem 0., thecross, and 6 Lhe
spring which sctuabes the cross. 'The paxts
55 CON .f-;a;;i e spring-actuated means for ac-

tuatine the cuticrs to expand the same.
715 a bloek forming s sea b for the spring 6.
One or more OV &mea may be provided
ol ﬁn the bloek or bpﬂwm‘m@&t

85 MOoANs for b
73 ih""aﬂﬁ R
f‘EwEwn*‘”‘"‘ g the gpreading be ﬁiiiﬂli{‘m for
3;1@}{%_5_1 1 the cutbers £ apas *i and 10 ‘ihe down-
- bearings for the cullers, ‘ine ifa{}‘;‘fli-*
h QaTINgS 16" are éi 9 na wr of shoul-
4 Mzm d by the edues J ks at the
b L;}f’ the mw:i:.' The 3}1 io*:a;m {}HF} body
are of substantis allv one thickness
out, exce pimw that they arve reduced at their
lower enas todorm E 13,, s for ‘pmadmg ‘i‘h{—} cut-
*"afﬂw 4 apu b, Thee o:f the tugs 2’ for the
| g mﬂmn 1S o mzxi f} o Prongs terini-
LOUAG }ﬁf& th:ahz 3
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11 1s & delug hable eross-plece m the form
of o bolt secired by g nut 12, 13 -;a:ﬂ BT
fay {mutwme ma{{f faeo of one of the forks
around the boit-bols 14 iii szid fork.,  The
nut 12 i conformed {o the angular socket,
wivet Lo 'i‘:-agﬁié;,- 13 18 nrovhied '*;a:f'_i'i;l:a a1 NP
socinl 15 i ths hend o recelve “‘1.-“‘{’2‘:‘%3.1{}}"' {m}t
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The expansion bearing-faces 4* terminate
at thelr upper ends in rounded corners or |

bearings 16 to ride more readily over the

~bevelad end faces 17 of the downwardly-pro-

iy

jecting Tugs 2/ to engage said bearings for ex-

- panding the cutters.

10O

I5

“the ends, respectively, of the

20

~of the bolt 11 is then inserted
1s placed in its angular socket. i 3,and the bolt

25

20

35

4G

- CTrOss 5.

hollow mandrel and hrought

I8 designates recesses in the inner faces of
the. cutters for engaging the ends of the

19 and 20 indicate the usual tension-nut
for the spring
ing the same. | |

To assemble the underreamer, the block 7
will first be placed on the stem 5’ of the cross
5, and the spring 6 is then ad justed and se-

cured in place by the nut 19 and cotter- ; |

were the cutters held apart by any interme-
diate portion between tﬁ . -
L term the cutters ““shouldered cutters,’”

pin 20.  Then the cutters are placed on
cross 5: which
seat in the recesses 18 therefor. Then the
arts thus assembled are inserted into the
I into the POsl-
tion shown in Fig. 3, whereupon the dowel-
pins & are inserted and the cross-piece formed
The nut 12

Or cross-piece 11 1s then screwed home. The
underreamer is then in condition for Opera-
tion. . |
ry . ' . ' . .
Loruse the underreamer, the cutters will
he drawn down helow the downwardly-pro-

jecting lugs 2/, thus cotlapsing the same into |

the position shown in Fig. I, whercupon the
underreamer will be inserted into the pipe or
casing in the usual manner and allowed to
descend. When it has passed through the
shoe, as shown in Fig: 3, the spring operates
in the usual manner to draw the Cross 5 up,
thus bringing the cutters into the expanded
position shown in Fig. 3. The rounded
shoulders 16 ride
faces 17, and the
stems seat against the downthrust ‘bearings
10, and the bearing-shoulders 4* of the cuf.

~ ters engage the wavs 3 of the fork pProngs or

45

~ toolisremoved throu

55

wise be

6o

meribers 2, thereby heing solidly held during
the operation of underreaming. = The sprewd.
ng bearings 9 of the lugs 27 engage the ex-
pansion bearing-faces 4° of the cutters gt the
same time, so that the tool is practically a
unit during the operation of underreaming.
30 designates the usual shoulders on the
cutters for drawing the same in when the
gh the pipe or casing 40,
1t 1s advisable that the lower ends of the
forks 2 should not form downthrust bear-
ings for the cutters, as there would other-
a tendency of -crystallization of said
forks, which is avolded b y making the down-

thrust bearings at 16 only, | |
The cross-piece 11 serves as a brace for the.

prongs of the fork and prevents accldental
removal of the cutters and T or eross 9.
It 1s to be noted that by the construction
shown the cutters are quickly expanded at
the initial upward movement of the same

" after escaping the shoe of

6 and the cotter-pin for secur-

readily over the beveled -
upper ends of the cutter-

“ing the block in place,

| with ways and downthrust

897 505

the casing 40, and
that immediately thercafter the cutters are

solidly held in the straight and parallel ways

3, and that when the cutters are fully drawn
up they seat on the downthrust bearings 10
and the spreading
shanks are rigidly held throughout their
length. Said spreading bearings are on the
lugs 2’, which constitute wedges for wedging
the cutters apart, and said bearings are at the
sides of the l%wer ends of the body, thus en-
gaging the outer edges of the cutters to hold
the cutters apart and leaving an open space
between the middle portions of the cutters
for & greater distance upward from the lower
ends of the cutters than would be the cags

e lugs,

for the reason that the rounded corners 186,
which extend away from the

the inner faces 4% of which enga
ing faces 9 of the side lugs 2/ to
ters and hold them apart.

What I claim is— o
.- An underreamer-body terminating .in

race the cut-

o

prongs having projecting lugs at their lower

ends with spreading bearings 9 for holding
the cutters apart. | -

2. An underreamer-body- terminating in -

prongs and provided with upper and lower
bearings for the cutters, said prongs having
projecting lugs, the edges

and the.ends of said lugs
faces. =

3. An -underreamer—body termina_ﬁng' mn

prongs the inner faces of which are provided
with straight parallel ways, the ends of said
prongs termjnating _
to spread and hold the cutters apart.

4. An underreamer-body terminating in
prongs ferming a fork,
shoulders on their inner
for the cutters. -

5. A hollow

faces to form ways

J uﬁderreamer—bﬂdy-‘ terminat-
ing in prongs forming a fork having shoulders
on the inner faces to form ways for the cut-
ters, cutters in said ways, a cross in said hol-
low body for o erating said cutters, a spring
for operating the cross, a block in the body
to form a seat for said spring, and one or
tore dowel-pins securing the block in place.

6. A hollow underreamer-hody, cutters, a
cross nside the hollow body for operating
sald cutters, a spring for operating said cross,
a block in said body forming a seat for said
spring, and one or more dowel-pins for hold-
' _ sald block and pins be-
ing located entirely above the. head of the
Cross. . - | | ;
7. A hollow underreamer-body terminat-
Ing in prongs forming a fork and provided

bearings 9, while the

id shank at right
angles thereto, are in the nature of shoulders,

e the spread-

of which form
lower bearings for holding the cutters apart,
having beveled end

in lugs below said wWays

said prongs having

bearings for cut-

735
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827 505

ters, cutters in said ways engaging said bear- |

spring for actuating said cross, a block form-

ing a guide for the stem of the cross and a

seat for the cross-actuating spring, its lower

end terminating above the head of the cross
and projecting below the downthrust bear-
ings to hold the upp

~ apart, and means for holding the block in the

10

reamer-body. |
3. A hollow underreamer-body terminat-
ing in prongs forming a fork, said prongs hav-

ing shoulders on their inner faces to form

5

20

20

35

40

ways, cutters in said ways, means for operat-
ing the cutters, and a detachable cross-piece
connecting the ends of the fork. |

9. An underreamer-body terminating in

prongs forming a fork and provided with
shoulders on the inner faces of the prongs
which form cutter-ways and terminate 1n
downwardly -projecting lugs, and cutters

mounted between the prongs of said fork and

having shoulders inside th: fork and faces to
bear on ihe projecting lugs. |

10. sn underreamer-body terminating in
prongs having projecting lugs at their lower
ends to hold the cutters apart. .

11. An underreamer-body terminating in
prongs forming a fork having beveled faces
at the ‘ends of its prongs, cutters having
shoulders to ride over said beveled faces, and
means for suspending said cutters in said
body. ' -

12. An underreamer-body terminating in
prongs forming a fork, the ends of said prongs
being provided with lugs to spread the cut-
ters apart. -

13. An underreamer-body terminating in
prongs forming a fork, said prongs having
shoulders on the inner faces to form ways for
the cutiers, and said prongs terminating in
lugs to act as spreaders for the cutters.

14. A hollow underreamer-body terminat-

ings, a cross for operating said cutters, a

err ends of the cutters

- In presence of—

ing in prongs forming a fork, said prongs ter-

%I.

minating in lugs for spreading the cutters, 45

said lugs having beveled ends to engage bear-

ings on. cutters to expand cutters. .
15. An underreamer-body terminating in

prengs forming a fork, said prongs termai-

nating in lugs or projections, said lugs having

beveled faces or bearings to expand .the cut-
ters, and also faces or bearings for the cutters

\ to rest on after they have expanded to a nor-

mal position for reammng.

"~ 16. An wunderreamer-cutter having two
shoulders and a bearing-face on the inner side

of each of the two shoulders of the cutter.

50O

17. Anunderreamer-cutter having a shank

and a shoulder on either side of the shank of
the cutter, each of said shoulders projecting
at right angles to the shank of the cutter and
having a bearing-face,on 1ts inner side.

18. An underreamér having a body termi-
nating in a fork, and cutters suspended be-
tween the prongs of the fork, the ends of said
prongs constituting wedges te-wedge between
the cutters. o :

19. An underreamer comprising a body
terminating in two prongs, and cutters cach
having two shoulders and & bearing-face on
theinner side of each of the two shoulders to
engage sald prongs. '

20. An underreamer comprising a body
terminating in prongs the inner faces of which
are provided with straight parallel ways, and
cutters having straight shanks fitting said

ways, the ends of said prongs terminating in

Ho

70

75

lugs below said ways to spread and hold the .

cutters apart. o | .
 In testimony whereof I have hereunto set
my hand at Bakersfield, California, this 20th

day of November, 1905. L
- ELIHU C. WILSON.

H. I. TupmaN,
T. E. KLOPSTEIN.
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