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To all whom it may concern: '~ larly the interior.dovetail ways on the inner faces of one
Be 1t known that I, Epwarp Dounig, a citizen of | side or wing of the hollow extension or slotted end of the
. (hre United States of J'LIHL] 1ca, re.,sulmg in the city of |.mandrel, and the inclined abutments at the inner or
| Los Angeles, in thé county of Los Angeles, State of | upper end of the dovetail ways and the inwardly in-
5 Californta, have invented certain Inlprownnenta in | clined abutments at the extreme lower end of the man- 69
; Underreamers, of which the following is a specification.” | drel.  Tig. 5 shows gide elevations of the jaws or bits,
This invention relates to underrcamers for enlarging | Fig. 6 is a perspective view of one of the jaws or hits.
ihe bore of wells to permit the lowering of casing. Fig. 7 is & side elevation of another embodiment of iy
The object of this invention is to provide an under- | invention, the same being shown with the bits or jawa
10 reamer which, when expanded to working position, | in expanded position outside the v. ell casing, the npper 65
shall possess the maximum strength, and in which the | end of the mandrel being broken away. TFig. 8 is a lon.
‘shock or impact shull be taken up by heavy solid por-' | gitudinal sectional view of the underreamer of Fig. 7.
tions of the body apd bits or jaws and entirely removed | Fig. 9 is a sectional plan view taken on ihe line z%—°
~ from those portions of the reamer necessarily weakened | of Fig. 7. Fig, 10 18'a longitudinal sectional view of the
15 to permit the jaws to expand and contract when the tool | mandrel, the upper portion of which is broken awaly, 70
18 lowered into and raised out of the well hole. -1 the view showing particularly the interior dovetall
A further object of the invention is to render the ex- | ways on the inner faces of one side or wing of the hollow
“pansion und contraction of the jam's'cvrtﬂin andd elimi- | extension or slotted end of the mandrel, and the in-
nate all possibility of the loss of the'moving elements or | clined abutments at the inuer or upper endsof the dove~
20 partsin the well hole. ' tatl ways and the inwardly inclined abutmernds at the 75
Preferably my improved underrcaner comprises o lower end of the mandrel. F 19;.1ilsﬁ,pﬂrapﬂvtwe view
body or mandrel having a central bore or chamber pro- | of once of the bits o jaws of Pigs. 7—-9. |
viding an epen chamber within which longitudinaliy In the drawings, 2 represents the m: wdrel prﬁpm
“movable jaws or bits may it or swing o permit of their | which is provided with the ususl serew threaded pin
5 pivotal movenenl in expanding or contracting, and a | (not shown) at its upper eml LO Berew =m;u the sockel 30
hollow slolled extension or lower end, the two-sides or | of the Csub.’? ' -
wings of which are provided with ;:-:huul:lvrs {orming 3 ropiesenta the central chamber or bore in which
dovelail ways, terminating at their upper or inner ends | the spring actuated rad 4 .35 mounted. This bore ter-
in inwardly inclined abutments on the wandrel proper, | minates, preferably in a shoulder 5 (Figs. 2 and 3).
30 g spring actuated rod mounted in said hore or chamber, | against which the spring 6 UHP’i about the rod 4, 8
andd Jaws or bits pivotaltlty mounted on said rod and pro- | bears the rod 4 operating through a reduced opening -
vided with dovetail shoulders mlaptml to travel along | or bore. "The upper end of the spring 6 bears against
saud dovetwl ways of the wings of the mandrel, and' | the head 7. (It 18 of course nnderstood that the head -
with portious adapted to contact with the loger aivdl of | 7 if desired may be in the form of a nut screwed onto
35 the mandrel waxl thevely expand, the upper ends of the | the end of the rod 4). In Figs. 7 and 8 i bave shown 20
shanks of said hits or jaws having inwardly inclined sur- | 2 block 8 which.is removably hel{l in the lower end -
= aces corfesponding {o aud aduapted to bear upon said | of the bore 3 by dewel pms 9, 9/, this block being pm—
Cinwardly inelined abutiwents when the jaws are ex- | vided with a central bore thruvwh which the rod 4
panded, inwardly inclined shoulders being provided on | operates.  Slightly below this shoulder 3,,(Figs. 1, 2
40 the Dbits 10 bewr aguinst the correspending inclined | and 4) or block 8, (Tus. 7, B 8 and 10) 1 pmwdeahollmr Q5
. abutments formed ab the extreme endof satd slotted ex- | slotted extension of the ) 1f1ndrel proper, forming how-
tenston or lower end of the mandrel. ever an integral part und thée lower end of the mandrel
; The invention will he more readily undevstood by of the reamer. ~This extension has two similar sides
or wings 10, provided .on their inner faces with dove-

Tt

“reference Lo the neeompanying deawings, forming a part

55 tionof which is broken away, the view showing particu- | 4.

100

4% of this H]}{}{Llf ication and in which — | tail ways 11, These dovetail ways 11 are preferably
- Figurc 1 is a side elevation of an underreamer en:- i111"lined as shown In Figs. 1, and 1. Those winey
hodying my invention, the same being shown with the | terminate in inwardly inclined shoulders or nhutients
bits or jaws projecting out of 2 well casing and i ex- | 12 and similar inwardly inclined shoulders or abg-
~ panded posttion, the uppe.n end of the mandrel being | monts 13 ure on the end of the mandrel p'mpur af the .
00 broken away. Tig. 2isa longltudmd gectional view of upper ends of the dovetails 11 und between the wiogs 105
an underreamer - embodying my invention; the same | or sides of the hollow extension, | |
~ being shown within & well casing.  Fig, 3 is a seetional In Figs, 1 and 2 1 have shown the rod 4§ as provided
~ plan view on the line: wP—adof Fig. 1. PFig. 4isalongk ;. with s separate hend or key 14, whicl in Wigs, 7 and
- tudinal sectional view of the mandrel, the upper por- (-8 the head or ey 147 is shown infegral with the red
I prefer however {0 wse the wenwrabie head [REL




F
-

key 14 and to provide an integral bar 15 bridging be-

- tween the sides or wings 10 of the hollow extension,

thus forming a-shoulder preventing the luss of the rod -
4 from the underrenmer if the head 7 should break or |

if the nut (if used in place of the integral head) should
unscrew and becoms detached. This also prevents
the simultaneous loss of the bits in the well hole, as

~ hercinafter .set forth. Thé lower surface of the bar

| 5

15 may be double indlined, ag shown, to enable me
10

to utilize this surface as a means for causing the ex-
pansion of the bits or ja,ws.n Where such bar 15 is-not
provided the exireme ends of the wings 10 are each

- double inclined for this purpose, as EhOWIl at 15 in
Figs..7 and 9.

The jaws or bits 16 are provlded with sockets 1'""
somewhat larger than the head or key 14 to permit

-~ the pivotal movemeént or tlltmg of the bits ‘or jaws.

S -

‘When a removable key-14 is used I p
‘the bits with- holes 18 located just above the ling of

er to provide

the lower edge of the hedd ‘or ‘key 14, when in place,
and to inset pmﬂ 19 thivugh these nﬂles. As shown

(in Fig. 2 the Wlﬂﬂ?able head or key 14 ia _provided

.;;Wlth an offset or wing 20 on its upper edge.  This off-

-"set projects above thesockets or key seats 17 and pre-
- vents the accidental slipping of the head or key 14

from theé rod 4 and h1ts‘ 18, In order to remove the

bits from the reamer Jt 15 necessiry t{l first drive out

the pins 19.

The upper- ends l)f the ﬂhanks are inclined, as at.

24/, to correspond with the shoulders 18 and the sides

of. the shanks and provided with dovetail shoulders

35

40
the wings or sides 10 of the extension of the mandrel.

41 t engage the dovetail ways 11 on the sides or wings
10 of the hollﬂw slﬂtted extension of the mandrel
proper. .

As sliown in Flgs 1, 2, 3 6 and 6, the bits 16 are

prm*lded with mclmed expansion sh{wulderﬁ 22 and
"bearing faces 23, and as shown in Figs. 1~% 59 and

11 with- mclmed Ehﬂuldera 24 at the sides t’.}f the bits,

the angle of inclination-of these shoulders 24 corre~

sponding with the inclination of the abutments 12. on

Preferab]y when the bar 15 is employed the same

s extendéd. up to the body portion of the mandrel

45

proper, and is: provided with a center bore in which
the rod 4 operates, and also pm‘vlded with a slot. in

- which the head or key 14 works. ~ Another advantage

50

55

60

| 65 the nut 7 hecq;ne loose or the rod 4 break. -

of this embodiment of my invention is that, as illus-

trated best in Fig. 3, when the bits are expanded the
surfaces 23 bear upon the surfaces of the upward ex-
tension of the bar 15 and form. substantially a solid

bit or drill adapted to withstand the greater atrams of |

underreammg .
WZI th a construction, as shown in Wigs. 710, whereh

i the-bar 15 is not empluyed the am}uldew 24 ave
rrehed upon to cause the expansion of the bits as the
same are drawn up by the spring 6 when the bits have -

passed out of the well casing, the shoulders 24 ‘then

rldmg up ine inclined faces 15 of the ends of the |

‘wings 10 of the extension of the mandrel. In this
form a etachahlfr Cross piece 25 in the form of 9 bolt,
passes through the wings 0 near their lower enuds.

This cross piece 25 serves as a brace for the sides or
]1-.1 ;i-‘{t}f} Pr(f"'

WIngs of the extension of the mandrel.
-vents accidental removal or loss of the jaws should

\

-and upwardiy,

862,317

By thus providing the shoulders or abutments 12,
13 inclined or beveled inwardly and upwardly and the

corresponding inclined shoulders or surfaces 24, 247

on the bits or jaws, the impact of the underreamer
when at work causes the bits to be forced in towards

70

the center of the mandrel and the strain to be tauken.

at the points of greatest strength, avoiding all possi-
bility of breaking the dovetails.
Having thus described my invention, I claim as

new and desire to secure by Letters Patent:

L. A blt or jaw, for an under reamer, having a Liody por-
tion and a shank, the end of the gshank beveled inwardly
dovetitll shonlders at the sides of the
shank,
laterally beyond the width of the shank and beveled to
cotrespond with the bevgl of the end of the shank, nnd
an, expansion surface on its inner face.

-2, A bit or jaw, for an under reamer, having a body POL-
tlon and a shank, the end of the ghank beveled Inwardly
and apwardly, doveiall shoulders at the sldes of the shank,
inclined shoulders or abutments exiend*ng outft laterally
beyond the width. of the shank and beveled to cor respond
with the bevel of the end of the shank, an expansion sur-

the inner aurface of the shank.

3. A bit or jaw, for an under reamer, huﬂng 8, hody Do
tion provided with cutting edges and with an expansion
gurface or shoulder, and a shank provided with a head
or key seat extending through the shank and with holes

- passing through the shank at the botiom -of the key aent

to recelve “ey retaining pins.

Inclined shoulders or abutments extending oul

80

8O

face on {tg inner face, and a head or key seat opening at

- 90

. I‘9~5 |

4. A blt or jaw, for an under reamer, having a body por- -

panslon’ surface, and a shank having its upper end heveled
to coiespond with the iucliunti{m of sald abutments, said

2. An underrearaer bit having twe inwardly and up-
wardly - laclined shoulders and a bearing-race on.the inney
side of each of said El’lﬂuldﬁt‘ﬂ.

6. ‘An under reamer bit or jaw having twa Inwu.rﬂly am}'

tion provided with inwardly Inclined abutments gnd ex-’

100

-shank provided with a key or head recelving seat or socket. -

105

upwardly Inclined shoulders and a bearing-face on the

inner eide of ench of gaid shoulders; and algo pr{}vldeﬂ
with g sockef for the seating of a key or head,

7. An under reamer bit or jaw having two lnwmdly and - |

upwardly inclined shoulders and a ‘bearing-face on the
inner glde of each of said ghoulders and also provided

low slotted extenslon, and bits tiltingly and slidingly con-
necied with the mandrel and having’ their upper ends

110

with a gocket for seating a key and with Ppln-tioled at the
lower edge of said socket adapted to recelve pins. to pre-
vent the . accidental ]GSE’- of the key or hﬂaﬂ fmm Hnid
- socket, |

8. In an under 19:1:31&1*, a manﬂrel turnished with a. hul-r -

115

inwardly and upwardly inclined angd aigo provided with |

shoulders or ahutments inwardly and. upwardly iucline@,

sild extension having correspondingly Inclined dbutments
between Iis win'r@ or Bldes at 1ts iupper end and corye-

spoudingly inclined abutments at the lower euds {}f 1tw

-wiugs or sldes agaipst which the upper ends and’ the in-

clined abutments of said bits bear when expn,nded

9. It an under -reamer, a mandrel furnfahed with & Hei. -
Tow slotted extension, and bits tiitingly and slidingly con-

120

nected with the maundvel and having thelr. upper ends in-

wardly and upwardly Ineclined and also ‘provided with

_.qhﬁulders or abutments inwardly and -upwardly ineclined

and also novided wmh dovetnil sheulders, sald:extension

130 °

baving correspondingly inclined ebutments ‘between s

gides ‘or wings at Iis upper end ageingt which the - nppar

ends of the hits are adapted to bear when expanded and.

correspondingly inclined abutments nt the lower ends of

135

its sldes or wings agninst which the incifaed abutments of

the hits beap when expanded, sald mnndrﬁl axtenzion Pro-

vided with dovetail ways on the loner faces. of iu widés or

- wings coiicting with the doveidi} ﬂhﬁuldﬁrﬂ 9f the bita,.

19, -An.under reamer mandrel having a centyal

p-ore 4414
1 hollow siofted extension at its boffom,

the W‘inga ar

sides of szid extension h!.wing dovetall "WEFE on thelp ,
inrier [aces. gnd- upwardly - afid- inwerdly inclined. abut-

' he
: .

340
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mentg at their lower ends, i'nwa':rdly and upwardly Inclined
ibutments being formed between. the sides or wilngs ol

the extension at the upper e¢nd thereof,

11. An undev regrer mandrel hiving a4 central hore abd
a hollow slotted extension at Its hottom,
gides of the extension having inwardly and upwardly in-
clined abutments af. their lower ends; inwardly and ufh
wardly 1n:.11ned abutments being formed at the wpper ondd
of said extenslun between the sides thereof.

12. An under reamer comprising a muandrel having u
central bore and a lower extension consisting of two wings
or sldes having dovetail ways on their inner fiaces and
having inwardly and upwardly inclined abntments st

thelr ends, a spring actuated rod s‘lidahl; mounied in (e

156

central bore of said mandrel and n head or key thercfor,

bhits or jaws provided with seats or sockets tor sald key.

or- head permitting said jaws to tikt on sald key or head,

said bits or juﬁs provided -with .dovetail shoulders .and.
and upwardly”lnclined abutments corre-’

with inwnrdly-
spondiug to dI]d cencting with the dovetuil ways and in-

clined abutments of said mandrel.

13. An under reamer comprising a mandrel having a
central hore and a lower extension consisting of two Witl;.,"'-‘:‘
orr sides having dovetnil ways on. tireir inner faces and
inwardly and upwardly inclined abuis ients at their ends,
a spring-actuated rod slidably mounted in said central

the wings or

:.".,- 3

. liore, 2 removable key or head therefor, bits or jaws pro-

vided with key-scats or sockets somewhat larger than snid
key permitting the jawg to tilt on sald key, retaining pins
pussing through the jaws and through the lower portlons
of ¢he key-seats and preventing the accldental slipping
of the key from sald rod and seats, said bhits or jaws
pmvld{.,d with dovetail ghoulders and with inwnrdly and
upwitrdly inelined abutments corresponding to and adapted
to eoact with the dﬂvetail wiys and Inclined abutments of
sald mandrel. 3

14. An under reamer wmpria[ng a lnundlel bits glid-
Ingly. mounted on opposite sides of a portion of Bﬂl[l man-
drel and furhished on their inner. faces with k&}'-heﬂtﬂ,
sald Key scats ln,ing somewhat larger than the key on the
operating - rod, a spring - actunted ﬂp&ratlng- rod playln
Jengthwise of the mandrel and furnished with a key-seat.

and a key having ! wing or flange at its center mounted.

in sald key-seat on sald rod, sald hits bavipng retalning
pins passing through their key-seats and preventing the

accldental removal of sald key from said rod or bits.

In testimony whereof, I have hereunto set my hand at

" Tos Angeles C'ulii'c-rnia this 4th day of Beptember 1800,

- | I’H)WMH! Hhotunl, I3,

'_In'prﬂﬂun{:e-ﬂf-—-u S .
IFuppRRICK B, LYON,
FRANK 1. A, GRATIAM,
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