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6 Claims,

This invention relates to a well tool and re-
lates more particularly to a well reamer. A gen-
eral object of this invention is to provide a simple,
practical and improved reamer for use in well

§ drilling operations.

Another object of the invention is to provide a
reamer for use in the rotary method of well drill-
ing, inecluding rotatable reaming cutters and
simplified and improved means for mounting or
supporting the cutters.

Another object of the invention is to provide
a reamer involving an effective, dependable and
inexpensive means for holding or locking the
cutter carrying pins against movement and dis-
placement.

Another object of the invention is to provide
a reamer that may be inverted or turned end for
end to be adapted for use either immediately
above the drilling bit or at a higher point in the
drilling string to operafe as a guide.

Another object of the invention is to provide a
well reamer in which the enlarged cutter carrying
portion of the body has corners provided with
beads of hard material and has hard faced blades
for protecting the body against excessive wear.

Another object of the invention is to provide a
well reamer of the character mentioned that
is effective in operation and simple and inexpen-
sive of manufacture.

A further object of the invention is to provide
a single simple tool for holding the cutter car-
rying pins of the reamer against rotation to facil-
itate the threading of nuts on and off the pins
and for driving the pins from their openings
in the body.

Other objects and features of the invention
will be best and fully understood from the fol-
lowing detailed description of a typical form and
application of the invention, throughout which
description reference is had fo the accompanying
drawings, in which:

Fig. 1 is a side elevation of the reamer provided
by the present invention with cne half in lon-
gitudinal cross section showing the reamer in
position for use immediately above the well drill-
ing tool. Fig. 2 is a view similar to Fig. 1 il-
lustrating the reamer in a reversed or inverted
position for insertion in the well drilling string
at a point above the drill collar. Fig. 3 is a top
view and partial transverse cross sectional view
taken substantially as indicated by line 3—3 on
Fig. 1. Pigures 4 and 5 are transverse detailed
sectional views taken as indicated by lines 4—4
and 5—75 respectively, on Fig. 1. Fig. 6 is an end
58 elevation and side elevation of a tool useful for
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holding the lock pins against turning and for
driving the pins from their openings in the body.

The well reamer provided by this invention
includes, generally, a body 10, rolier cutters or
reaming cutters ¢! and means {2 for removably
rotatably supporting the cutters il on the body.

The body 18 is an elongated structure or mem-
ber provided to carry the cutter assemblies. In
the simple form of the invention illustrated in
the drawings the body 9 is integral and is de-
signed to carry three roller cutters ti, it being
understood that the body may be formed to carry
fewer or more cutters if desired. The body (3 has
elongated cylindrical end portions {3 and an in-
termediate enlarged portion 14 of substantially
triangular cross section. The apices of the tri-
angular portion {4 are truncated, having flat or
slightly curved substantially tangential surfaces
i5 and vertically extending edges or corners 18.
Beads {7 of hard material are provided on the
corners {6 to protect the body. The opposite ends
18 of the enlarged triangular portion 14 are pref-
erably bevelled, as illustrated in Figures 1 and 2
of the drawings. Reaming wings {9 may project
from the bevelled ends 18 and are preferably
faced with hard cutting material. If desired
the reamer as initially constructed may have
blades {9 at both ends of the enlarged portion
14 whereby the tool is adapted for use as a reamer
immediately above the well bit and as a reaming
guide at a higher point in the drilling string.
However, if desired or found practical spaced
blades {9 may be initially provided on one end
of the portion (4 and readily attachable blades 19
may be supplied with the reamer for use on the
other end of the portion 14 in the event that the
tool is to be inverted. In the two positions of the
reamer shown in the drawings the blades {9 are
provided on the lower end only of the portion 14,

A threaded pin 208 is provided on one end of
the body i8 while a screw threaded socket 21 is
provided in the other end of the reamer body.
When used directly above the drilling bit the
tool is positioned as illustrated in Fig. 1 so that
the pin 28 may be threaded into the usual socket
in the lower end of the drill collar and the socket
21 may receive the pin on the shank of the drill-
ing tool. When the reamer is interposed in the
drilling string it is preferable or necessary to
arrange it in the position illustrated in Fig., 2
where the socket 21 is at its upper end for the
reception of the pin of a tool joint section or the
like, and the pin 20 is at its lower end to thread
into a socket of a joint section. A central lon-
gitudinal passage 22 extends through the body
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18 from one end to the other to conduct the cir-
culation fluid through the tool. A pocket or recess
23 is provided in each apex portion or corner of
the body portion {4 to receive a cutter {i. The
recesses 23 are open at the surfaces 15 and at the

-side surfaces of the portion 14 and preferably

have curved concaved inner walls, as illustrated
in Fig. 3 of the drawings. The opposite end walls
of the recesses 23 are preferably flat and normal
to the longitudinal axis of the body.

The cutters i are rotatably supported in the
recesses 23 to project from the body {0 and act
on or ream the side walls of the well bore. The
several cutters |1 may be alike in configuration,
each having a cylindrical major portion and a
Irustro-conical portion at one end. Suitable
cutting parts are provided on the cutters. In the
typical case illustrated the cutting parts or teeth
24 extend longitudinally of the cutters from one
end to the other, it being apparent that the
teeth may be spiralled, interrupted or otherwise
formed. The ends or corners of the teeth 22 at
the plain ends of the cutters {1 may be bevelled
off. The cutters Ii are proportioned to fit the
recesses 23 of the body with suitable clearance
and their opposite ends are preferably flat and
normal to their axis. Central longitudinal open-
ings 25 are provided in the cutters {{ and extend
throughout their lengths.

The means (2 for rotatably supporting the
cutters #{ is simple and dependable and is such

that the cutters may be readily removed for
replacement or inversion. The cutter support-
ing means 12 includes spindles or pins 26 extend-
ing through the openings 25 and rotatably car-
rying the cutters. The pins 26 project from the
oppogsite ends of the cutters {1 and extend into
longitudinal openings 27 in the body 10. In the
form of the invention disclosed in the drawings
the openings 27 extend between the bevelled ends
18 of the body portion 14 to intersect the recesses
23 and are vertical or parallel with the longi-
tudinal axis of the body {0 so that the cutters I
are rotatable about vertical axes. As the open-
ings 27 are open at the opposite ends 18 of the
portion {4 the pins 26 may be inserted in either
end of the openings. The cutter supporting pins
26 terminate in the openings 27 and have their
opposite end portions received in the openings.
Transverse openings 28 may be provided in the
pins 26 adjacent their ends for the reception of
a bar, or the like, for lifting the pins.

The openings 27 are provided with portions 29
of increased diameter adjacent the opposite end
walls of the recesses 23 to carry replaceable wear
taking bushings 30. The bushings 30 may be
inserted in the sockets or enlarged portions 39
of the openings 27 from the body recesses 23.
The openings in the bushings 30 may be of the
same diameter as the openings 25 and 27 and the
cutter carrying pins 26 may be of uniform diam-
eter throughout their lengths.

Thrust washers 3{ surround the pins 26 be-
tween the ends of the cutters 11 and the end
walls of the recesses 23. In accordance with the
invention the thrust washers 81 have straight
opposite edges 32 for engaging the parallel sides
of recesses or slots 33 in the end walls of the
recesses 23. This engagement of the straight
sides 32 of the washers with the walls of the slots
33 positively prevents rotation of the washers
31. The washers 3!, project inwardly beyond the
slots 33 into the recesses 23 to space the ends
of the cutters {1 from the end walls of the re-
cesses 23. The outer ends of the slots 33 are
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open so that the washers 31 may be easily slid
into place prior to the insertion of the pins 26
in the openings 27. The outer ends of the thrust
washers 31 may be flush with the flat or slightly
curved surfaces {5 of the body.

The cutter mounting or supporting means {2
provides for the dependable locking of the pins 26
against rotation and displacement. Transverse
openings 34 are provided in the triangular body
portion 14 to intersect the enlarged portions of
the openings 27. Openings 35 are provided in
the walls of the bushings 30 and notches 36 are
provided in the pins 28 to register with the open-
ings 34. The openings 35 and notches 35 may
each be substantially semi-circular in cross sec-
tion to constitute even continuations of the open-
ings 34. Each opening 34 has a reduced portion
providing an annular shoulder 37. TLock pins 38
extend through the openings 34 and cooperate
with the notches 38 to positively lock the cutter
carrying pins 26 against rotation and longitudinal
movement. Reduced portions 39 are provided on
the pins 38 to extend through the reduced parts
of the openings 34 and to provide shoulders for
engaging the shoulders 37. This engagement of
the pin shoulders with the shoulders 37 limits
the inward movement of the pins in the open-
ings 34.

Nuts 48 are threaded on the reduced end por-
tions 39 of the pins 38 to removably lock the
pins in position. In the preferred construction
the nuts 48 are positioned in sockets 41 in the
ends of the openings 34. 'The nuts 48 are prefer-
ably castellated, having openings or notches to
receive cotter keys 42 passed through transverse
openings in the lock pins 38, The cotter keys 42
prevent displacement of the nuts 40 from the lock
pins 38 while the lock pins in cooperating with
the notches 36 positively prevent rotation and
longitudinal movement of the cutter carrying
pins 28. The large ends of the lock pins 38 are
cut away to have flat diametrical or tangential
surfaces 45.

The invention provides a simple tool in the
form of a combination wrench and punch for fa-
cilitating tightening of the lock pins 38 and to
facilitate the removal of the lock pins from the
openings 34. The wrench includes a handle 46 of
suitable length and configuration. A transverse
head 47 projects in opposite directions from one
end portion of the handle 46. One end of the
head 47 has a cut away portion or notch provid-~
ing a flat diametrical or tangential surface 48.
This notched end of the head 47 is adapted to be
inserted in the large end of an opening 34 to have
its flat face 48 cooperate with the face 45 of a
lock pin 38 to hold the lock pin against turning
while a nut 48 is threaded on or off the pin. The
other end 49 of the head 47 is of reduced diam-
eter and is in the nature of a punch for driving
the lock pins 38 from their openings 34 after the
removal of the nuts from the pins. -~ .

Means is provided to prevent loss or displace-
ment of the cutter carrying pins 28 from the
openings 27 in the event that the lock pins 38
fail or become displaced. Stops 50 are lightly
welded in the openings 27 to engage the lower
ends of the cutter carrying pins 26. The stops 50
may be tubular to pass a punch for removing the
pins 26 from the openings 27. As the stops 50
prevent downward movement and displacement
of the pins 26 they are provided in the lower ends
of the openings 27 regardless of the use or dis-
position of the reamer. If the reamer is initially
assembled for use in a given position and is later
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inverted the stops 50 may be removed and re-
placed in what are the lower end portions of
the openings 27 in the inverted reamer.

Tt is believed that the utility and practicability
of the tool provided by the present invention will
be readily apparent from the foregoing detailed
description. During operation of the tool the
cutters {1 project from the body 10 to engage or
act on the side walls of the well bore to ream the
bore and to center and stabilize the drilling
string. It is usually preferable to position the
cutters 11 so that their frustro-conical portions
are at their lower ends to have a bore enlarging
action. The cutters 11 are effectively supported
for free rotation on the pins 28 and end thrusts
from the cutters are taken by the non-rotatable
washers 3. As described above, the cutter carry-
ing pins 28 are dependably locked against dis-
placement by the lock pins 88 and the stops 50.
The hard beads 17 and the hard faced blades {9
prevent the cutter carrying portion of the body
from becoming excessively worn. 'The lock pins
38 are dependably held against displacement by
the keyed nuts 40 but may be easily removed to
permit the removal of the cutter carrying pins
28. It is apparent that the pins 26 may be eas-
ily removed to permit the replacement or inver-
sion of the cutters 1. The cutter carrying or
supporting means of the invention is particularly
simple and inexpensive of manufacture. As de-
scribed above, the tool may be easily and quick-
ly conditioned for inversion and is adapted for
use immediately above the drilling tool and at
2 higher point in the drilling string.

Iaving described only a typical form and ap-
plication of my invention, I do not wish to be
limited or restricted to the specific forms and ap-
plications herein set forth, but wish to reserve
to myself any modifications or variations that
may appear to those skilled in the art or fall
within the scope of the following claims.

Having described my invention, I claim:

1. A well reamer including a body having a
cutter carrying portion of polygonal cross section,
means at the opposite ends of the body for con-
necting it in a drilling string, and wear resist-
ing material on the corners of said portion.

2. A well reamer including a body having a
cutter carrying portion of polygonal cross sec-
tion, means at the opposite ends of the body
for connecting it in o drilling string, beads of
hard wear resisting material on the corners of

said portion, and blades on an end of said por- .

tion.

3

3. A well reamer including a body having a
recess, a cutter in the recess, and means support-
ing the cutter for rotation including a pin rotat-
ably carrying the cutter and having a portion re-
ceived in an opening in the body, there being an
opening intersecting the said opening, the pin
having an external notch registering with the
second mentioned opening, a removable lock pin
extending through said second mentioned open-
ing and cooperating with the notch to hold the
pin against rotation and upward movement, and
a stop removably welded in the first named open-
ing to prevent downward displacement of the
said pin from the opening.

4. A reamer including a body having a recess

-and an opening intersecting the recess, the open-

ing having enlarged portions at the recess, & cut-
ter in the recess, a pin rotatably supporting the
cutter and having its end portions received in
the opening, replaceable bushings in said en-
larged portions carrying the pin, and removable
means for locking the pin against rotation and
longitudinal movement.

5. A well reamer including a body having a re-
cess, and an opening intersecting the recess, there
being straight-sided slots in the end walls of the
recess, a cutter in the recess, a pin rotatably sup-
porting the cutter and having its end portions ex-
tending into the opening, bushings in the open-
ing carrying said end portions of the pin, fat-
sided washers in the slots spacing the ends of the
cutter from the end walls of the recess and held
against rotation through cooperation with the
walls of the slots, the body having a second open-
ing intersecting the first mentioned opening and
the pin having a notch registering with the sec-
ond opening, a lock pin in the second opening co-
operating with the notch to hold the cutter-
carrying pin against movement, and means for
lecking the lock pin against displacement.

6. A reamer including a body having a recess
and an opening intersecting the recess, the open-
ing having an enlarged portion at the recess, a
cutter in the recess, a pin rotatably supporting
the cutter, a replaceable bushing in said enlarged
portion carrying an end of the pin, there being a
transverse opening in the body intersecting the
first named opening and notches in the bushing
and pin registering with the transverse opening,
and a lock pin in the transverse opening cooper-
ating with the notches to hold the pin and bush-
ing against movement.

JOHN H. HOWARD.

10

15

20

30

35

40

45

60




