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~ This invention has to do with expansive-
cutting tools, reamers or underreamers. The

particular design shown and explained here-"
in is adapted specifically to rotary. under-" . p
ally in the adaptation of such utter locking

reaming’; but it will be recognized from what

&

ticularly useful as’ a:rotary tool; it’is not
necessarily restricted to such specific use. *

In reamers where spring’ or similar actua-.

1o tion isused for expanding or protracting the.

" cutters, it-has been universally the case, so

* far as my knowledge goes, that the spring ac-.

tion, tending at all times to press the cutters:

outwardly, has caused them fo “ride” the cas-:

ters on the casing is, In many instances, quite.
forcible, particularly.as the toolds being low-

ered ; because the cutters are usually expand- -
ed by some kind of wedging action, actuated
by the spring, and the upward: drag of the

‘casing on'the, cutter is accentuated by the.
wedging action. The cutters thus,.in many.
instandes, press.ontwardly with ¢onsiderable -

25, force against the casing, cutting and scoring.
“the casing, and causing considerable wear on

- the cutters. .

~Thig-invention is in the nature of 4 modi-:

fication or-improvement. upon  the, specific.

- 50. form of expansive reamer set out, in'the ap-’

. EXPANSIVE REAMER - -
925, Serial No. 250,968, ~Benewed July 2; 1029,

follows that, although the invention is par-’.
place by reason of the mandrel mo

-appertaining 4o such an arrangement
*Thus'in my improved form. of locki

5 ing while the tool is being lowered ~or;pulled~
up through the.casing. The drag of the cut::
~within the body, axd the body

common o both these applications, the in-
vention'is the subject matter of ‘said-Camp:

bell. application. | The: distinguishing ‘and

ticular ‘invention, which is the subject

ter of my present application, is gener- 55
means t6 an underreamer in which the rela- -
tive:longitudinial movement is one that takes - .
lace by rcason ol the mandrel I g lon= - -
gitudinally in and with reference tothe body;.

o-ar-
rangement 1 provide a cutter expand gﬁmn e
drel” which 15" movable both longitudially g5 .
and rotatively with respect to the cutter car- = -
rying-body. 'Fhat is; the mandrel is rotatable:. .
moves up and-

andrel. - The mandrel ‘is'pro=- -

down on the mandrel. - The
Tided “srith’ ciroumstentiall
parts, one of ‘which is adapted to seat upon =~
the:cutter or cutfer carrier and, by longitudi- -

nal spring pressure, to thus. ’c’létmii ‘the ‘eut-"

tercarrier in .contracted position; and the -

other. of which is in the nature of.a slot or r5 ' i

" plication of Stewart L. Campbell, Serial No." . T

- 953,541, filed Feb. 11,
pansive reamer”, . . -

In said applic

* ter holding means which will hold ‘the cut-
ters inwardly at-their contracted positions;
such cutter -holding or locking means being:
provided in a. spring actuated expanding

¢> reamer in such a manner that although the
“spring is available for performance of its-
usual cutter expanding function, the expand-.
ing action of the spring upon the-cutters is.

‘temporarily locked. . In both ‘said Campbell

¢5 application and this present application the

 cutters-are shown as having a lateral expand-,
ing action by. virtue of relative longitudinal .
movement- with reference to an expanding

mandrel which has a wedging action on the

50 cutters. .In all the broader or generic aspects-

. D ation, Camphell sets out a
%5 structure providing.a cutter locking or: cut-,

showing the parts in their contracted. posi:

tiops; o UL e
Fig. 2 is a similar view showing the parts
expanded; . - 7T e om0
“Tig. 8 is a-cross-section on line 8—3 of
Fig. 25 . o oo
Fig. 41s a cross-section-on line 4—4 of Fi

{0

2, Figs. 8 and 4showing the tool expanded; -~ *

- Fig. 5is a cross-section, on line 5—5of Fig. o3

Tig. 6 is & cross-section on line 6—6 of Fig,
1 showing the tool contracted; .. .. - ... "
~And Fig. 7 is a detail section on lines

of Figll. "~

-and in certaifi:other particular characteristics

élltel‘li%tilgggqo;:? '



In the drawings the numeral 10 designates
& .suitable - and substantlally tubular body

: havmg a plurality of longitudinally extend-

ing slots 11 through its tubular wall adapted

to take:cutter carriers 12: These cutter car-
riers fit the slots fairly closely, both longi-
_ tudinally and laterally, so that their only

. movement relative to the body is asubstan-

“ - tially-radial movement in:and out. To limit.
their outward movements the carriers have:

-7 gide wings 12# along their rear longitudinal

“‘edges, these side wings bearing -outwardly

15
- ments mounted on:the carriers is immaterial
- to my present invention:
:as being rolling reaming cutters 18; but they

207

~against the body wall when the cutters.are
expanded, as shown in Fig. 4. The nature of -

the’ ultlmate ‘cutters or ultlmate cutting ele-

may be any kind of cutter or cuttmg element
desired for’ any particular purpose. In fact

~ the nature.of the cutting element is not in

my invention limited even to well reaming;
the cutting element mounted on the carriers

12 may be for the purpose of perforatmg or.-
cutting off. casmg or for sumlar or other op--
" ‘erations.’ o
- T have shown the body ds havmrr a tubular ’

- extensmn 102 Wlthln which the mandl ¢l mov-

‘ing-spring 15 is housed. = This spring sur-

rounds the upper part of the mandrel 16 and

presses. downwardly against a shoulder 17
and thus tends at all times to move the body
~.and _ carrier relatlvely upwardly

Tmme-
diately below the spring seating shoulder 17

5-the mandrel. has a part 16* ‘which is non-
- cylindric, for purposes hereinafter explained,
‘and I have heré chosen to show the part 162
© . as Hexagonal in cross-section.. 'This hexag-
- onal pal't 162 is ‘freely rotatable within body
extension 10* buit, when the mandrel and bodjy
‘are in the relatlve positions shown in Fig. 2

- this hexagonal part 16° fits into a correspond-

U4k
 “definite position.” Below the hexagonal part
~of the mandrel has a plurality of. longltudl—
“nally. extending grooves 107, here shown as
~ three in number because the cutter: carriers

50 The part-

ing hexagonal part 10° of the body bore so

that in this position the mandrel and body

are rotatively locked togettier in a certain

are chosen to be. thl ee in number.
of the mandrel in which these grooves are

cut—the mandrel part designated generally.

. by the numeral 16¢, has a diameter greater

B 1

than the Iowermost reduced part 16¢° “of the

mandrel ; so that, between the spaced grooves -

16", the part 16° presents three downwardly

“facmg and elrcumferentmlly spaced shoul-
ders 160

The lower. reduced portion 16¢ of the man-

0 “drel has a bearing in the body bore 10¢; and
'~ the mandrel throughout its léngth has a°
“water course 16! adapted to pass mrculatmg

- water down to a drlll bit 25 which is attached

. ‘in the “usual maitner to’ the lower end of the
it tubular body e

I have shown them

ter carmers
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The mandrel grooves 16* are of proper
width to take the inner or rear ends of the
cutter carriers 123 and the bottoms of these

‘grooves 16° are inclined so that as the body

and cutters move upwardly to the position
of Fig. 2, with the groove 16° registering
with'and takmo the cutter carriers, the cutter

earriers ‘are moved outwardly to their ex-
‘panded positions.

In this expanded condi-
tion of the-tool the hexagonal body bore 16°
has also moved up onto. the hexagonal man-

‘tdrel part 162, and thus the mandrel is rota-

tively locked directly to the body. and is also

irotahvely locked to the ¢arriers and through

the carriers to the body..

For insertion in a ‘well pipe the parts are.

placed in the relative positions shown in Figs.
1.and 6. "The body and cutters are in then

“relatively lower position ‘and have been ro-

tatively adjusted so that the grooves 16° do

not register with the cutter” carriers but the

shoulders 16° are pressing down on the cut-
Tn this position, therefore, the
cutter. c%rrlers -are‘clamped, under the force
of spring 15, in their contracted positions;
and the’ cutters and body are locked against
relative upward movement. When the tool
¥ eaches the point at which work is to begin,
it 1s rotated right-handedly through the me-
diuiii of the drill stem which is attached to
the upper 'end of the mandrel.. Friction of

the ‘cutters or cutter carriers W1th the sur-

rounding wall catiges the carriers and the
body. to drag behind and thus allows the
mandrel relatlvely to rotate ahead. "As soon

as the mandrel has rotated relatively through-

about one-sixth of a revolution the mandrel
grooves 16° reovlster,Wlth the cutteér carriers
and the spring 15 immediately moves the
parts to -the relative position of Fig.:2, the
cutters being moved to-their expanded po-

s1t10ns and the mandrel ‘hexagon 16* enter-

ing the body hexagon bore 10°. In this con-
dltlon the tool is thus locked rigidly against
any relative rotation of its component parts

“Upon pulling the tool up into the casing
the casing engages the cutter carriers or cut-

ters ‘and holds “the body. and cutters down

while 'the mandrel ‘is moved upwardly, the
cutter carriers being moved inwardly by cas-
ing engagement because of the diagonal up-
pér corner surfaces 40. ‘When the mandrel
hag been mioved up high enough with relation
to the body and cutter carriers the mandrel

can then be rotated to throw ‘the shoulders
16° over the cutter carriers and -the parts
are then in the position of Fig. 1. To provide

that the shoulders'can be rotamvely swung

over the carriers, although the casing may

_not hold the carriers down until the mandrel

has quite reached the relative elevated posi-
tion ‘shown in Fig. 1, one corner of each
shouldersurface 16° may be bevelled as shown
at 41 so-that' rotation of the mandrel will

" first push -the cutters further down to the
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position of Fig. 1‘,‘s‘o that the Sqtldre shoul-

der 16¢ of the mandrel can then pass over

the cutter carriers. - For the same purpose

‘the upper end of each carrier 12 may be given
‘acorner diagonal surface 42. -In this position
_the cufter carriers are .again locked or.

" clamped ' in - their contracted positions ‘and

10

X claim+

g the tool may be raised or lowered in the cas-
. inhg

ing without the cutters riding against its in-
terior surface. : e ’ ‘

1. In an expansive to:olk. of the ‘chafacter

" described, a tubular body ‘with a slotted wall,

15

a cutter carrier movable in and out through

the wall slot, a cutter expanding mandrel-
in the body, the body and mandrel being -
‘movable relative to each other both longitu-

- dinally and rotatively, a spring tending to

“move the body and carrier longitudinally on

the mandrel in one direction, the mandrel
having a carrier engaging shoulder of lim-

- jted circumferential extent which when en-

"5 spring.

40

45

" the wall slot, a mandrel within the body, the

£n

gaged with the carrier prevents longitudinal
movement of the body and carrier by. the

2.-In an eXpa,nSive tool of the character
described, a tubular body with a stotted wall,

‘3 cutter carrier movable in and out through- ; e »
~drel adapted to engage the-carrier in-one.

the wall slot, a mandrel within the body, the

. body and mandrel being relatively movable

iongitudinally -and rotatably.on a longitu-
dinal axis, a spring tending to move the body

and carrier longitudinally in one direction,-

the mandrel and carrier being formed to
cause outward movement of the carrier when
the body and carriage are moved in said di-

rection by the spring, and a cartier engaging
shoulder of limited circumferential extent
- on the mandrel adapted to engage the carrier-
in one rotative position of the mandrel to pre-.-

vent longitudinal movement of the carrier
and body by the spring '

3. In an expanswe'tool»‘vof ‘the character

described, a tubular body with a slotted wall,
a cutter carrier movable in and out-through

body and mandrel being: relatively movable

longitudinally and rotatably on a longitu-:
dinal axis, a spring tending to move the body.
and carrier longitudinally in.one direction,

- the mandrel and carrier being formed. to

e
Pt

- prevent longitudinal movement of the carrier -

.~ 6h

cause ottward movement of the carrier when

the body and carrier are moved in said direc-

tion by the spring, and a plurality of circum-.
- ferentially extending and circumferentially

spaced carrier engaging shoulders on the

mandrel each adapted in one rotative posi-

tion of the mandrel to engage the carrier and

and body by the spring. .

4. In an -expansive tool of the chafaétér
described, a tubular body with'a slotted wall,

"a cutter carrier movable in and out through

the wall slot, a central mandrel in the body
and rotatable therein on a longitudinal axis

@pdthebddy;éhd«éafriep béing moir_,able‘on'tﬁe;, o
mandrel on said longitudinal axis, a spring

tending to move the body and carriér on the ‘
mandrel longitudinally in ‘one diréction, the

mandrel having a relatively enlarged part .
presenting | circumferentially - spaced shoul--
ders facing in the opposite direction and:

said -shoulders adapted to-engage with a
longitudinal end of the cuttér carrier,. said

‘enlarged mandrel part having, between said.
- ghoulders, carrier receiving slots the bottoms

of which are disposed angularly with refer- .
“ence to-the longitudinal axis so that longi-

-3
R ]

=r S
o1

tudinal movement of the. carrier on the man-"

~drel causes outward movement of the carrier..

5. Inan expansive tool of the character de-

~seribed, a tubular body with a slotted wall, a
- cutter carrier movable in and out through

80

the wall slot, a-mandrel within the body, the -~

body -and -carrier being relatively movable
longitudinally and rotatably:-on a longitu-

dinal axis, a spring tending to move the body-
“and carrier longitudinally in onedirection,
the mandrel and carrier being formed to.cause
outward movement of the carrier when the
' body and carrier are moved in said direction .. .
by the spring, a cairier engaging shoulder ~ .

of Hmted circumferential extent on the man-

rotative position of the ‘mandrel to prevent
longitudinal movement of the body and car-

means on the mandrel and body adapted to be

interengaged by said longitudinal movement .

with relation to the mandrel..

_rier by the spring, and rotative interlocking -

160

6. In an expansive tool of the Charaéter- de-" i ¢
scribed, a tubular body with a slotted wall,
a-cutter carrier movable in and out. through -

the wall slot, a central mandrel in the body -
‘and rotatable therein on a longitudinal axis”
and thebody and carrier being movable on the -
mandrel on said longitudinal axis, a spring

108

tending to move the body and carrier on the

mandrel longitudinally in one’direction, the
mandrel having ‘a relatively enlarged part.
presenting circumferentially spaced: shoul- - -

ders facing in the opposite direction and said

shoulders adapted to engage with a longitu--

110

dinal end of the cutter carrier, said enlarged”

mandrel part having, between said shoulders,

215

carrier receiving slots the bottoms of which .

-are disposed angularly with referenceto the

Iongitudinal axis so that longitudinal move-

‘ment of the carrier on the mandrel causes
outward movement of the carrier, and ro-

190 -

tative interlocking means on the mandrel and = -~

‘body adapted to be interengaged by said
longitudinal movement of the carrier relative -

to mandrel. . .

7. In an expansive tool of the character de-

scribed, a tubular body with a slotted wall,
a cutter carrier-movable in and out through

“the wall slot; & mandrel rotatable in the boﬁy, o

and the body being movable longitudinally on. - :

the mandrel, a spring tending to move the
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. body and cutter carrier loncrltudlnally i1 one

direction, the mandrel being formed. to callse

—outward:expansive movexment of the carrier

“ by said longitudinal movement, and the man-
drel h‘wmg mrcumferentmlly alternating

~carrier engaging shoulders and carrier receiv-:

Ing grooves adapted selectively to be regis-

~ tered with the carrier by rotatlon of the

mandrel.
In Wltness that I~ clalm the foregoing I

‘have hereunto subscrlbed my name thls 19th
‘ ‘day of January, 1928.

JAMES J. SANTIAGO

R IR



CERTIFICATE OF CORRECTION,
Patent No. 1,774,764. Granted September 2, 1930, to
JAMES J. SANTIAGO.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as foliows; Page 3, line 85, claim
5, for the word "carrier” read mandrel; same claim, line 93, for the misspell-
ed word "Imted" read limited; and that the said Letters Patent should be read
with these corrections therein that the same may conform to the record of the
case in the Patent Office.

Signed and sealed this 21st day of October, A. D. 1930,

‘ M. J. Moore,
(Seal) Acting Commissioner of Patents.



