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To all. wlzom it maq concern: :

‘Be it known that we, LAWRENCE S. Cawmp-
BELL and. JoEN GRANT, both subjects of the
King of Great Britdin, residing, respec-
tively, at Los Angeles, in the county of Los

~Angeles, State.of California, and F lorence,

in the county of Los Angeles, State -of Cali-
fornia, have invented new and useful Im-

' '%ovements in Combination Bit and Rotary

nderreamers, of Wh1ch the. followmgtls a
specification:
This invention relates to 1mprovements in

- combination bit and rotary underreamers in
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. provide a tool ‘which-is strong and reliable,
- and.in - which ' the :operating parts are in-.

|20

- as well as in collapsed position, preventing
sand-.or other waste from entering the in-

- 'side; second, to
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which the cutters are collapsed when shlfted

‘through the well casing.

The objects of this mventlon are, ﬁrst,

closed in a strong shell ‘which'has no holes
or openings of any kind in' working position

brovide a tool-in which:the
cutters are r1g1 y balanced against tilting
inwardly o1 outwardly when expanded, and
which ‘miy be collapsed upon protraction of

- ‘the - cutters -from the shell; and thlrd to
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provide details of construction which i insure

-strength and s1mphc1ty of structure, and
éease -of mampulatlon

Referrmg ‘to ‘the drawmg, o
.- Figure:1 1sa front view of oiir- dev1ce, the

e outer shell being shown in section. -
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Fig. 2 is-a side v1ew, the shell being shown
in sectlon :

Flg 3 is a cross section on the line 3——3 of

~ Fi
S %lg 4isa smgle cutter

Fig. 5 is the top. of Fig. 1 w1th a lockmg
kei‘ nserted..

- Fig. 7 is a modlﬁcatlon of the locking de-_

g vice, a pin being inserted for the locking key.

Fig. 8+is the lower end of the we]l casing

; ‘constructed for usmg our ‘device for rotary
‘ dnlhng

Numerul 7 mdlcates the lower end of a -

| 'workmg shell in well-work. Shell 7 is pro-
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-all'the o
- gerted.

vided w1th a ‘concentric bore 8, into which
perating parts of our device are-in-
Near the termma.tlon of bore 8 are
pro]ectlons 9. for engagmg grooves 10

- ates with adjacent
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i ig. 6 is a cross sectlon on the line 6—6 of :
~Fig, 5. ' :?ull ring end, the cutters are
shoulders or oﬂ'-sets 23 to utilize this ring,
ortionately large poundlrlllg_
e
“tilting movement caused by the cutting pres- °
~sure. against the cuttm% edges 24 of ‘cutters

. forming a ‘pro

9 and grooves 10 can-be had in' a suitable
number as will easily be understood, two be-

-ing shown on the drawing, but one will usu-
ally be sufficient as it serves only to keep the.
- center-block in position in the bore.

A suit-
able distance below the grooves 10 the cen-
ter-block is cut down to a flattened shaft 12,

and near the lower end the shaft is still fur-
ther reduced to receive the nearly semi- cylm-'

.drical shanks 13 of the cutters 14.

The reduced %rtlon is indicated by 15
and is extended below the shell forming an
expander 16 for the cutters. The expander

’ formed in the: center-block 11 PI’O]ecthIlSv;'. e
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16 is beveled at opfomte edges and codper-

cutters to expand the cutters, when they are
retracted, and to brace them against col-
lapsing: The ‘expander 16has lugs 17 formed
on the opposite sides to prevent the cutters
14 from falling out in case of a break in
the operating rods 18. Fig. 3 is a section
just a}l))

between the shell 7 and the-flattened shaft
it also shows a concentric. bore 19 1n51de
of the flattened shaft for receiving a spring

20. - The bore 19 also forms slots 21 in the:

sides of the center-block through which the

aces on the inside of the’

ove the top ends of the operatmg rods-
18 showing these rods in the spaces formed

70
75 .

80

operating rods are inserted to engage with

the spring 20. . The lower ends of the oper-

ating rods 18 are pivotally mounted in the

holes 922 in the cutters 14. The tension of the

-spring 20, thus, pulls the cutters 14 into the

shell ‘by the operating rods 18, thereby re-
tracting “the cutters. The center- block 11,
spring 20, and operating rods 18 form a cut-
ter supportel '

The shanks 13 of the cutters 14 are con-

As the shell 7 forms a

sounding surfaces.
rovided with

surface and .a fulerum for the cutters.

14 is counterbalanced: by the resistance in
the -long surface along the edge 25 of the

. shanks 18. “The opposite edge is mutilated
and formed to prevent the cutters from col--
‘lapsing, the edges 26 and 27 of the shank 13
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- structed to form strong counter-levers and -
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engagmg w1th the prOJectlons 28 and 29 on. .




' the flattened shaft. To make the cutteré col:

10
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lapse, as indicated in dotted lines in Fig. 1,
the cutters are pulled out of, or protracted
from the shell far enough to disengage ‘the
edges 26 and 27 from the projections 28 and
29, the pulling being done agamst the ten-
sion of spring 20.

For taking our reamer apart in this col-

‘lapsed position, the whole operating parts,

cutter shanks and center- block can-be pushed .
in a suitable distance to bring the projections
9 in the shell 7 to the horizontal part of the
grooves 10 along which they may be turned
to the vertical part of the groove, which are
open to the upper end of the center-block 11.

To prevent disengagement of the center-

- block from the shell while operating with
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" in the washer 35.

© 35
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_ consisting of a shell having a concentric .

our reamer in a well, we provide a locking
key as shown in Flgs 5 and 6. The key 30
is a straight flat steel bar inserted into a
slot 31 which is cut through the whole thick-
ness of the center-block, but not through the
shell. The key 30 when the underreamer is -
in an upright position will fall down to lock
the projections 9 of the shell 7 in the grooves
10 of the center-block. The center-block can
only be unlocked by turning the whole
reamer up-side down.

A modification of our locking device is
shown in Fig. 7, where a pin 82 is inserted
through the shell and center-block. The

‘pin 32 is provided with a “projection 33

which can be inserted through a notch 34
“The projection 33 turns
downwardly by its own gravity, and- locks
the pin behind the washer 35. The washer
is riveted to the shell, or otherwise suitably -
secured thereto. At the opposite side of
the shell 7 a small bore 36 is provided to.
drive out the pin 32,

For using our device as a 10tary under-
reamer -we provide the lower end 37 of a
well casing with cut outs 40, see Fig. 8, to
fit over our cutters 14. The lower end of
the well casing being usually the shoe and
of thicker metal, we provide channels 38

on the inside of these shoes to allow water -

to pass through te the cutting edges 24,
In case of a break in the operating rods

18 the cutters 14 are provided with recesses

39, see Fig. 4, to engage with the lugs 17

“on the expander 16, see Fig. 2, preventing

the cutters from falhng out of the shell..
What . we claim is:
1) A" device for the purpose descrlbed

bore with a projection - formed near the
inner termination of the bore, a center-block

. inserted into the bore of the shell being
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hollow at the upper end and flattened at
the lower end, said center-block having a
recess formed on the outside of the upper
end adapted to engage with the projection
in the bore of the shell, cutters having
shanks formed on the upper ends designed

14,301

to fit in the nearly semi-circular spaces left
on both gides of the center-block in the

-shell, a spring inserted into the hollow cen-
.ter-block,‘ and operating rods with the lower

~ends turnably secured to the shanks of the
cutters and the upper ends engaged with
the spring in the center-block for holding
the cutters in operating position. .
2. A device for the purpose described,
consisting of a hollow shell, a center- block
removably secured in the shell cutters slid- -
ingly mounted in the space formed between -
the center-block and the shell, and a well
casing being cut out-at the lower termina- -
tion to fit over the cutters. designed for go
rotary drilling and having grooves provided
along the inside of the lower thicker end in
the casing adapted. to allow water to pass.
to the cutters. '
8. A device for the: purpose described,
consisting of a hollow:shell terminating in
a circular ring, a’ round center-block re-
movably seeured in. the shell being hollow
at the upper end and flattened at the lower
end, projections -formed on the flattened
part of the center-block, cutters having
shanks formed on the upper ends slidingly
fitting in ‘the nearly semi-circular spaces’
formed on both sides of the flattened center-
block in the shell and having shoulders to
utilize the ring termination of the shell for
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-a pounding surface, the cutters having cut-

ting edges on the lower end concentric to
the center of the device, said shanks having
straight edges parallel to the center of the 100
device opp0s1te to. the cutting edges, the
edge-of the shank opposite to the straight
edge and on the same side with the cuttmg
edges being formed to engage with projec-
tions on the center block to prevent the 105
cutters from collapsing, and :operating

“ means secured to the cutters adapted to hold

the cutters in operating _posttion.

4. In a device for the purpose described,
a hollow shell, a center-block removably se. 110
cured in_the shell being flattenied at the
lower end, cutters slidingly mounted in the
spaces - formed between the flattened cen-
ter-block and the shell, said center block
having lugs formed on "the termination of 115
the flattened end, and said cutters having
recesses formed on the sides toward the cen-
ter-block adapted to eéngage with the lugs
on the center-block to prevent the cutters
_from falling out.

5. In.a device for the purpose described,

120

a hollow shell, a center-block removably se-

cured ‘in the shell being flattened at the
lower end, cutters slidingly mounted in the
spaces formed between the flattened center- 125
block and the shell, said center-block ter-
minating below the shell having means
thereon to prevent the cutters from collaps-
ing and also adapted to serve as a guide to
bring the cutters into operating position, 130
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and operating. rneans secured to the cutters,
adapted  to hold the cutters in operating

‘position, all ‘substantially as described.

6. In a device for the purpose described,
the combination of a hollow shell, a center-

. block:removably secured in the shell being
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flattened at the lower end, said:center-block
being also provided with a.slot crosswise

through ‘the upper end, cutters slidingly
.mounted in the spaces formed between the

flattened center block and the shell, operat-
ing means secured to the cutters and suit-
ably, supported by the center-block adapted
to hold the cutters in operating position,
and a locking key inserted through the slot
in said center block adapted to-prevent dis-
engagement of said shell and center block.

7. In a device for the purpose described,
the combination with a hollow shell and a
center-block removably secured in the shell
being flattened at the lower end, of cutters

having shanks on the upper ends slidingly

mounted in the nearly semi-circular: spaces
formed on both sides of the flattened center-

block-in the lower end of the shell and hav-

ing cutting edges formed on the lower ends

. of the cutters projecting off the shell in right

angles to the flat
circular shanks. -
8. In a device of the class described, the
combination with a hollow shell, of cutters
slidingly mounted therein; and a cutter sup-

side of the nearly semi-

porter normally fixed within said shell, said

- supporter comprising means slidingly and
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pivotally securing said cutters to said sup-
porter so that said cutters may be collapsed
on protraction of the latter, and means lo-

. cated so as to be interposed between said
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cutters to expand and prevent collapse of the
latter when retracted. ,

9. In a device of the class described, the
combination with a hollow shell, of cutters
slidingly mounted therein; a cutter sup-
porter.normally fixed within said shell ; said
supporter comprising means slidingly and
pivotally securing said cutters to said sup-
porter so that said cutters may be collapsed
on protraction of the latter, means located so
as to be interposed between said cutters to
expand and prevent collapsé of the latter
when retracted; and means tending to re-
tract said cutters. '

10. In a device of the class described, the
combination with a hollow shell, of cutters
slidingly ‘amounted therein, said cutters hav-
ing an oft-set disposed to engage the lower
face of swid shell; and a cutter supporter
normally fixed within said shell, said sup-
porter comprising means slidingly and piv-
otally securing said cutters to said supporter
so that. said cutters may be collapsed on pro-
traction of the latter, and means located so
as to be interposed between said cutters to
expand and prevent collapse of the latter
when retracted.

_said cutters to expand and

a8

11. In a device of the class described, the
combination with a hollow shell, of cutters
slidingly mounted therein, said cutters hav-
ing an off-set disposed to-engage the lower
face of said shell; a cutter supporter nor-
mally fixed within said shell, said supporter
comprising means slidingly and pivotally
securing said cutters to said supporter, so
that said cutters may be collapsed on.pro-

‘traction of the latter, means located so as

to be interposed between said cutters to ex-
pand and prevent collapse of the latter when
retracted ; and. means tending to retract said
cutters. - o

12. In a device of the class described, the
combination with a hollow shell, of cutters
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having shanks slidingly disposed within said

shell and disposed to engage the wall of the.

bore of said shell, said cutters provided with
off-sets ‘disposed to engage the lower face
of said shell:and cobperate therewith to pre-
vent tilting of the cutters outwardly; and
a cutter supporter normally fixed within said

-shell, said supporter comprising means slid-

ingly and pivotally securing said cutters to
sald supporter so that said cutters may be
collapsed on protraction of the latter, and
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means located so as to-be interposed between

prevent collapse
of the latter when retracted. - o ~
. 13 Ina device of the class described, the
combination with a hollow shell, of cutters

95

having shanks slidingly disposed within said -

shell, said cutters provided with off-sets dis-
posed to engage the lower face of said shell
and codperate therewith to prevent: tilting
of the cutters outwardly; a cutter supporter
normally fixed within said shell, said sup-
porter comprising means slidingly and piv-
otally securing said cutters to said supporter
so that said cutters may be collapsed on pro-
traction of the latter, means located so as
to be interposed between said cutters to ex-
pand ‘and prevent collapse of the latter
when retraeted; and means tending to re-
tract said cutters.

14. In a device of the class described. the
combination with a hollow shell, of cutters
having shanks slidingly mounted within said
shell, said cutters pivotally mounted with re-
spect to one another, the near faces of said
shanks being in planes at right angles to the
cutting edges of said cutters, said shanks dis-
posed to engage the wall of the bore of said
shell, off-sets on said cutters disposed to en-
gage the lower face of said shell and co-
operate with said shanks to prevent tilting
of the cutters outwardly, said shell being
provided with means affixed thereto and in-
terposed between said cutters to expand the
latter on retraction of said cutters and to
permit collapse of the cutters on protraction.

15. In a device of the class described, the
combination with a hollow shell, of cutters
having shanks slidingly mounted within said
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shell, said cuttets pivotally mounted with
respect to one another, the near faces of said
shanks being in planes at right angles to
the cutting edges of said cutters, said shanks
disposed to engage the: wall of the bore of

said shell, off-sets on said cutters disposed to

engage the lower face of said shell and co-
operate with said shanks to prevent tilting

of the cutters outwardly, sazid shell being

provided with means affixed thereto and in-
terposed between said cutters to expand the
latter -on retraction of said cutters and to
permit collapse of the cutters on protrac-
tion, and means tending to retract said cut-
ters. ' .
16. In a device of the class described, the
combination with a hollow shell, of a pair of
collapsible cutters, a cutter supporter mount-
ed in said shell, said cuatters having nearly
semi-cylindrical shanks, the planes of: the

. near faces of said shanks being substantially
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at right angles to the cutting edges of said
cutters, shoulders on said cutters disposed
to engage the lower face of said shell form-
ing a complete ring about the pair of cut-
ters, and means to slidingly -and pivotally
support said cutters from said supporter.
17. In a device of the class described, the
combination with a‘hollow shell, of a pair
of collapsible cutters slidingly mounted in
said shell, said cutters having nearly semi-
cylindtical shanks, the planes of the near
faces of said shanks being substantially at
right angles to the cutting edges of said cut-
ters, shoulders on said cutters disposed to
engage the lower face of said shell forming
a complete ring about the pair of cutters,
means |to slidingly and pivotally support
said cutters from said shell, and means af-
fixed to said shell disposed so as to be inter-
posed between said cutters when expanded.
18. In a device of the class described, the

combination with a hollow shell, of a pair

of collapsible cutters slidingly mounted in
said shell, said cutters having nearly semi-
eylindrical shanks, the planes of the mnear
faces of said.shanks substantially at right
angles to the cntting edges of said cutters,

‘shoulders on said cutters disposed to .en-

zage the lower face of said shell forming a
complete ring about the pair of cutters; and

14,301 .

a cutter supporter affixed to said shell com-
prising means slidingly and pivotally sup-
porting said cutters, and means disposed so
as to be interposed between said cutters
when expanded. '

19. In a device of the class described, the

combination with a hollow shell, of a pair.

of collapsible cutters, said cutters having
nearly semi-cylindrical shanks, the planes
of the near faces of said shanks being sub-
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stantially at right angles to the cutting -

edges of said cutters, shoulders on said cut-
ters disposed to engage the lower face of said,
shell forming a complete ring about the
pair of cutters, means to slidingly and piv-
otally support said cutters from said shell,
and means tending to retract said cutters.

20. In a device of the class: described, the
combination with a hollow shell, of a pair
of collapsible’ cutters slidingly mounted in
said shell, said cutters having nearly semi-
cylindrical shanks, the planes of the mnear

“faces of said shanks being substantially at

right angles to the cutting edges of said

* cutters; shoulders on sdid cutters disposed to

engage the lower face of said shell form-

ters, means to slidingly and pivotally sup-

port said cutters from said shell, means af--
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 ing a complete ring about the pair of cut- .

80

fixed to said shell disposed so as to be inter- -

posed between said cutters whén expanded,

and means tending to retract said cutters.
91. In a device of the class described, the

combination with a hollow shell, of a pair

“of collapsible cutters slidingly mounted in

said shell, said cutters having nearly semi-
cylindrical shanks, the planes of the near
faces of said shanks substantially at right
angles to the cutting edges of said cutters,
shoulders on ‘said cutters disposed to en-
gage the lower face of said shell forming a
complete ring about the pair of cutters; and
a cutter supporter affixed to said sheéll com-
prising means slidingly and pivotally sup-
porting said cutters, theans disposed so as
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to be interposed between said cutters when -

expanded, and means tending to retract said
cutters. o

LAWRENCE 8. CAMPBELL.
JOHN GRANT. _




