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This invention relates to bore hole reamers for use
with rotary well drilling equipment and more particu-
larly to an expansible bore hole reamer for Teaming the
bore hole bemg drilled by a rotary drill bit, wherein
lecking means is provided for the reamer assembly io
retain the same in assembled condition while the reamer
1s being used in the bore hole. This patent application
contams cerfain improved features over my co-pending
application, Ser. WNo. 26,847, filed May 18, 19860, for

Reamer, now United Sfates Patent No. 3,051,255, issued

Aungust 28, 1962,
An object of this invention is to provide a rcamer for
a bore nole, the blades of which reamer will be positively

expanded when the weight of the drill stem is placed

thereon so as to ream the hole to a larger diameter than
the diameter of the drill bit, and wherein the reamer ele-

ments will be positively held together to prevent disassem-
bly while in the bore hole.

Another obiect of the invention is to pI‘O“flde a locking
arrangement for the reamer elements of the bore hole
reamer, which elements are connected together so as to
maintain the reamer elements in assembled relation while
1n the bore hole.

Still another object of the invention is to provide a
locking arrangement to reiain the various elements of
the bore hole reamer together, which is simple in con-
struction, easy to assemble and disassemble, and which
1s safe to operate in wells under gl conditions.

Yet azmth r object of the invention is to provide a
lubrication arrangement to lubricate the relatively mov-
able parts of the bore hole reamer while the reamesr is
being operated within a well, and to retain the Iubricant
vithin the reamer and to exclude foreign matter there-
from.

With these ob}ects in mind and others which Wﬂl be-
come manifest as the description proceeds, reference is
to be had to the accompanving drawings in which like
reference characters designate like parts in the several
- views thsreoef, in which: |

F1G. 1 is an elevational view of a reamer body in
well with parts being broken away and with parts shcswn
1n section to bring out the details of construction:

- FiG. 2 1s a sectional view faken on the line 2—23 of
FIG. 1, looking in the direction indicated by the arr OWs;

F1G. 3 15 a fragmentary, longifudinal sectional view
through a portion of the reamer body, showing a ball
lou‘\mg arrangement tbherein, and balls thereof in re-

racted position;

¥i(5. 4 is a cross-sectional view taken on the line 4—4
of FIG. 1, looking in the direction indicated bv the
arrows, showing parts in elevation and with parts being
oroken away to bring out the details of construction:

¥1(G. 5 is an enlarged, fragmentary, elevational view,
with parts shown in section, of the lower portion of the
reamer body and the locking screws therefor, as shown
in FIG. 1;

FIG. 6 is a view showing a modified form of locking
arrangement, which is an alternate form with respzct

to the foerms shiown in FIGS, 4 and 5;
- FiG. 7 is an enlarged fragmentary view similar to
F1G. 5, but of the aliernate form of invention;

Fi(s. 8 15 a sectional view taken on the line 8—§ of

r'1G. 1, looking in the direction indicated by the arrows:
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143, 9 is an enlarged fraﬂn‘wntary view of the upper
portion of the reamer body:

FIG. 10 is an enlarged fragmentary view of the lower
portion of the reamer body, showing the blades and the
tapered mandrel in expanded condition, in full outling,
and showing the retracted position of the blades in dashed
outline with the tapered mandrel being shown in raised
positicn in dashed outline; |

Fis. 11 is a view similar to FIG. 9, but showmg a
floating piston in the lubrication chamber in another
position; and |

'3, 12 15 a transverse sectional view taken on the
nne 12—373 of FIG. 1, looking in the direction indicated
by the arrows. |

With more detailed reference to the drawing, the
numeral 1 designates the bore hole of a well after it has
been reamed, and the numeral 2 designates the bore hole
cf the well before it has been reamed. A drill bit B,
shown in dashed outline, is mounted on the lower end
of the reamer, which reamer is designated generally by
the numeral 4. A mandrel 6 connects to the lower end
of a anil stem 8, so as to lower the reamer 4 into the
bore hole 1 of the well. The mandrel 6 hag an internally
threaded collar 12 telescoped thereover, which collar
threadably engages the upper end of the shell 14, as will
best be seen in FiGS. 1, 9 and 11. The mandrel 6 has
a cyllmriml porticn 12 adjacent the upper end thersof,
with a raised splined portion 16 therebelow. Below the
splined portion 16 the mandrel 6 iapers mwardly and
downwardly, as will best be seen in FIGS. 1 and 10.
Toe sheil 34 has radial slots 15, in the present instance

four, formed therein, which slots 15 are of a width to
receive reamer blades 154 therethrough. The top and

bottom ends of the respective slots 15 each converge
outwardly so as to form a complementary seat with the
tapered end suriace of the respective reamer blades 154
when the blades are in the extreme outermost position.
However, the taper on each end of each slot is such as
to permit each blade 15z to move inward from the posi-
tion as shown in full outline in FIG. 10 to the dashed
outline position shown therein, upon upward movement
of tapered portion g of mandrel 6.

The tapered portion 62 cn mandrel 6 is a relatively
steep taper which forms a complementary wedging action
with the mmer tapered bore 14a of shell 24 and comple-
mentally engages the respective inner faces of blades 154.
‘The wedging engagement of tapered portion 62 of man-
dre! & with the tapered bore 14¢ of shell 14 exerts a
friction hold to augment the holding action between the
c:plined portion 15 on mandrel § and the complementary
spiines 145 within shell 14, thereby enabling greater torque
toc be transmitted thrmlgh drill stem 8§ {o mandrel § and
through shell 14 to reamer blades 154. The lower pe-
I’lphe al face portion cof the respective reamer blades 154
are inset with abrading elements 15b which abrading ele-
ments project outward from the surfaces thereof. How-
gver, the upper portions of the blades 13¢ are inset with
abrading elements 15¢ which are embedded within the
respective faces of the reamer blades, as will best be
seen In FIGS. 1, 8 and 10. Further abrading elements
15d are embedded within the Ieading side of each of the
reamer blades 13a along the leading edge thereof and
a spaced distance inward thereform, as will best be seen
in FIGS. 1 and 8.

The internally threaded collar 12 is counterbored, as
indicated at 9, near the upper end thercof to receive
piston 17 therein between the collar 12 and a down-
wardly exiending sleeve 122 formed on the lower end of
spanner nut 225, which spanner nut threadably engages
the upper end of mtemaﬂy threaded collar 312. The
ﬁaat*izg piston 17 is Iocated in counterbore 12 of collar

12 and has an O-ring 172 on the piston 17 to be in



~ricant.

~~ to prevent entrance of ferelgn matter te certaln 1nter10r |

~ per end thereof and the reamer blades 15a, in which

o being run into the bore hole ef the well.

. Tecesses 32 ad]acent to and cennected with a side thereof-
- soas to enable a tool to be inserted into contact relation
. with shear pins 26, after the pins have been sheared, to

- the shear pins.

____.'mandrel in-fixed relation to shell 14 so long as the shear
- pins 26 are not sheared. The semi- cyhndrleal ring me
~ bers 28 form an abutment for splined: portion. 16 when

3

'seahng relatren W1th the cennterbore 19 A parr ef O-
- rings 17b are fitted within grooves formed in floating
piston 17 and are in sealing relation with the down-
-_‘-wardly extending sleeve 12q, which sleeve 12g is fitted
in close sliding relation with the cylinderical portion 10 5
‘of mandrel 6. The collar 12 has an inwardly extending
annular boss 13 to form an abutment at the lower end
of the cennterbere 19 to limit the downward movement of
piston ‘17, as will best be seen in FIG. 11. The intern-

‘ally threaded collar 12 has one or more vent holes 12c. 10

formed therein, as wﬂl best be seen 1n FIGS 1, 9,11
and 12.

" Normally, before the spanner nut lzb and platen 1'7 are
assembled on the mandrel 6 and fitfed onto collar 12,
- the annular space formed between the collar 12 and the 15
-mandrel 6, as is best seen in FIGS 1 and 9, is at least par--
 tially filled with lubricant. The floating piston 17 is-
positionéd in the chamber 12a of counterbore 19, which
- chamber, below the piston 17, is partially filled with lub-
The holes 12¢ provide communication between 20
the bore hole of the well, containing the drilling fluid -
under pressure, and the chamber 19q to exert a pres-

- ‘sure on the upper face of floating piston 17. The sleeve

~ 12a has holes 12d formed therein, near the lower end

- thereof, which holes interconnect lubricant chamber 194 25

"with the space between the inner bore of sleeve 12a and

the outer diameter of the cylindrical portion 10 of man-
~ drel’6.. In this manner the pressure exerted by the drilling

fluid on the upper face of piston 17 will cause the piston
17 to move downward within chamber 194, which causes 30

- the lubricant in chamber 19a below piston 17 to be forced

“through holes 124 in sleeve 12a, thereby maintaining an
oil film between the working surfaces at a pressure which
‘will prevent entrance of ferelgn matter between the nut -

- 12b and the eyllndrreal portion 10 of the mandrel 6. Due 35

- to the arrangement of the floating piston 17, pressure may -

be held thereon so that the lubricant will be discharged

~ parts of the reamer. |

- The spanner nut 12b has 0-r1ng greevee forrn-..,d herem
near the upper end of the bore thereof to receive elastomer .
“Q-rings 18 therern for sealing relation between the bore

- of the spanner nut 125 and the cyhndrlcal portion 10 of
mandrel 6. The pressure on O-rings 18 is substantially -

equalized and the O-rings prevent entrance of forelgn 45

“matter and will prevent the escape of lnbncant in any |

“apprec:table quantities. - |

The shell 14 has annular greeves 1nterrned1ate the up-

- grooves O-rings 20 are positioned, which rings are adapted
'to form a seal with the cylindrical portion 1¢ of the
“mandrel 6 below the splined portion 16, so as to form
a substantially fluid tight chamber between the O-rings

' 18 and 20. A lubricant fitting 22 is fitted within a re-

- cess 24 in the shell 14, so the annular space and the work-. 5 5

ing elements between O-rings 18 and 29 may be lubricated
under pressure which will prevent. ready entrance of for—

: _' eign matter into the annular space 65b.

Shear pins 26 are provided within senn-cjrlrndrlcal ring - '
segments 28 within spanner nut 125, so as to hold the

tion with respect to mandrel 6, while the reamer is

- - Shear pin
| holes 30, ‘within reamer mandrel 6, have interconnecting -

enable the ready removal of -the remalnrng portion of

The senn-eyhndrleal ring segments 28,
connected to mandrel 6 by shear pin 26, maintain the

i

the ‘mandrel is in the uppermost position.
Dn

_enlty has heretefere been e‘aneueneed r;flth the ..
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place.

-well.
- '._ferrned in the lower end of mandrel 6, so as to form a fluid.

| trght seal with the 1nner bore of the lower end ef shell |
- 14, |

the holes. |

- to urge-the respective balls 54 upward against the resyee-' o
“tive seats 53, and into contact relation with the bottom -

- of annular groove 51. " A screw threaded plug 58 i is fitted

. Into the lower end of each hole 52 to retain the respeetrve

70

75

4

_threaded elements of reamers beeommg separated with-

in the bore hole of a well, and it is to this end that

- certain safety and precautionary devices have been pro-
~ vided in the present reamer, thereby to prevent the sepa-

ration of one threaded part. from another threaded part,

~ the separatmn of which. threaded elements frequently re-

sults in delay in the eornpletlon o~f a well, and’ pessrble loss

- of the well.

The present reamer prowdes a parnenlar manner of
locking the collar 12 in plaee so that, as long as the -

~ reamer is being used for reaming, the collar 12 and man-
“drel 6 will be moved to the posrtren as shown in full -

outline in FIG. 10, which will shear pins. 26, whereupon,

~steel balls 29, posrtrened in the respective. holes 36a formed

in the wall of the shell 14 intermediate mandrel 6 and in-
ternally screw threaded collar 12, will be moved from the

. position as shown in FIG. 3, into the annular recess 31 in

collar 12, as shown in FIG. 2, with the distance between

‘the mandrel & and the roet diameter of the recess 31

being less than the epenrng ‘between the mandrel 6 and

 the bore 33 formed in collar 12. Therefore, the balls

‘in FIG. 2,

29, when moved into the position as shown

a will prevent threads 34 -becoming unscrewed. until the

mandrel 6 is. moved into a position intermediate the length

of travel thereof .so the balls 29 will be urged into an-

nular Fecess 36 in mandrel 8, When in reglster therethth as )
Shewn in FIG. 3. | - |

The lower end of .the mandrel 6 has an annnlar greove "

| _33 formed therein, as shown in FIGS. 1, 4, 5, and 10, so as
“to receive the dog points 42 of set screws 41 ‘which are

screw threaded through. shell 14, with the dog pnmts 42
of the set screws 41 extending into annular groove 38,

- 80 upon movement of the mandrel 6, the shell 14 Wlll -
remain stationary unitl the upper end of the 5p11ned |

ipertmn 16 abuts with: the semi- eyllnder ring segments
28 in collar 12, which will move the dog points 42 of
‘set screws 41 to within ‘a- short distance of the lower
. shoulder 40 of mandrel 6, so that the dog points 42 will

extend into bore 46 of shell 14 between shoulders 40 and

43 of mandrel 6 and will normally be spaced above the -
shoulder 40 so long as the collar 12 is screw threaded in
However, should the threaded collar 12 become
Joosened and the shell 14 be moved relatwe to the-collar
12, the dog points 42 of the set screws 41 will rest upon

shonlder 40 and lift the shell 14 to the surface of the
O-rings 44 are provided ‘within annular grooves

Modzﬁed farm of mventwn.
An alternate form of Ioclnng arrangement for seenrmg :

~ the mandrel 6 against becoming disconnected from the

--__;lnternally threaded collar 12 and shell 14 in fixed rela-- |

shell 14 is prevrded which is shown in the form of the in-
vention disclosed in. FIGS. 6 and 7, wherein an annular

~ groove 51 is provided around’ the mandrel 6, near the -
- lower end thereof, and wherein a series of hnles 52 are

~drilled upwardly- within shell 14, which holes converge
65

inwardly and-are of such size as to receive balls 54 re-

spectively therethrough, ene—half the diameter of each
~ball belng the depth of the annular groove 51. The holes
- - 52 are drilled in such manner as to form the respective

seats 53 in the shell 14, at the respective upper ends of
A spring 56 is positioned below each ball 54,

sPrrngs 56 1n place, and to apply the cerreet pressnre fothe

The set SCIEWS 41 are of the self-locking type, which re-_ o
sist being unscrewed once they are screwed in place.

- Such screws are well known in commerce, and no claim

is dlreeted to the locking feature of the screws per se,

“as screws produced and sold by Varlens compames pOS-
- Sess tl:ne self—leelnng featnre |
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springs to urge the respective balls 54 npward into seat-
ing relation with the respective seats 53 and the outer
diameter of mandrel 6 within annular groove 51.

With the collar 12 screw threaded into place on shell
14, and with mandrel 6 slidably fitted therein, the mandrel
6 will be permiited to move a limited distance, however,
the lower face 680 of annular groove 51 will not normally
abut with balls 54, However, upon screw threads 34 be-
coming loosened or disengaged, the balls 54 will seat on
face 69 of groove 51, and will sustain and support the
shell 14 thereon until the reamer can be removed from the
bore hole of the well.

The present form of the invention is for the same pur-
pose and performs the same operation as the reamer dis-
ciosed 1m my co-pending application Ser. No. 285,847
Reamer, as set ont above. The safety features, as de-
scribed herein, then to make the reamer elemenis, as set
out in the aforementionsd application, relatively fres
from accidental separation within the bore hole of a well,

while the reamer is in use,

The feature of providing lubricant within chambers
192 and 66 lubricates the inferior working surfaces of
the reamer, which lubricant is under pressure, alsc nor-

mally prevents enirance of foreign matfer, such as du‘t

sand, and the like, from enfering the interior portions of
the reamer.

Having thus clearly shown and described the inven-
tion, what is claimed as new and desired to be secured by
Letters Patent 1s:

. A smety device for a mulii-blade bere hole reamer,
mgrismﬂ

{a) a sheil,

(1) the upper end of said shell being screw
threaded,

(2) splines within said shell within the length
thereof,

(5} a mandrel,

(1) a raised splined portion formed on said man-
drel intermediate the length thereof, and being

1n complementary, longitudinal sliding relation ¢
with said splines within said shell, and being in

relative non-rotatable relation with

thereto,
(¢) an internally screw threaded collar complementaliy

respect

‘engaging the screw threads on the upper end of said

shell,

(d) an 1mmwardly extending, annuiar boss within said
threaded collar intermediate the length thereof,

(¢) an abutment fitted within the bore of said collar
immediately below and in abutting relation with said
inwardly extending,
collar and being adapted to complemamaﬂy abut the
upper end of S&ld raised spiine portion of said man-
drel when said maadrel is in the uppermost position,

(f) the wall of said shell having a hole formed there- :

through within the length of the complementally en-
gaging portions of said screw threaded collar and
said shell,

g) sald mandrel having an annular recess formed
within the iength of said Spllﬂ“d portion thereof,

(1) said threaded coliar having a recess formed
therein, which recess is complememary to said
hole in the wall of said shell when said screw
threaded portions of said collar and said shell
are in Tully engaged relation,

(h) a ball fitted within said hole in the wall of said
shell,

(1) said ball being of a diameter greater than the
depth of said hole in the wall of said shell and of
less diameter than the combined depth of either
of said recesses and said hole in the wall of said
shell, so when said mandrel is moved into a
position intermediate the length of travel thereof,
the annular recess therein will be in register

with said hole in the wall of said shell, where-

) |

10

ol 15

annuiar boss 1n said threaded

-3
&

6

upon said screw threaded collar will threadably
disengage from said threads of said shell,

(2) when said mandrel is in a lowered position
said ball within said hole in the wall of said
shell will extend iInto said recess in said screw
threaded coller to prevent disengagement of said
screw threaded coliar from the screw threads
on said shell,

(i) the lower end of said mandre] being tapered down-
wardly and inwardly,

(j) said shell having a plurality of elc}ngated longi-
tudinally extending slots formed therein,

(k) said shell having the bore thereof tapered to com-
piementally {it the downwardly and inwardly tapered
portion of said mandrel,

(i) reamer blades complementally fitted within said
elongated, longitudinally extending slots in said shell,

(1) said reamer blades having faces thereof adja-
cent sald mandrel tapered to complementally
engage said mandrel,

(2) said reamer blades being of greater length
within said shell than exterior of said shell,

(m) said shell hwing screw threads on the lower end
thereof for complementary attachment of a screw
threaded drill bit, and

- (%) said mandrel having an axial 0pen1ng formed there-
through.

2, A safﬁy device for a multi-blade bore hole reamer
as deiined in claim 1; wherein

(1) sald recess mrmed within said threaded collar is
an annuiar recess.

3. A satety device for a multi-blade bore hole reamer

as defined in claim 1, wherein

(a) ©-ring seals are fitted within the bore of said shell
and wnich O-ring seals are in complementary sealing
relation with said mandrel,

4, A Qaie‘ﬁy device for a multi-blade bore hole reamer

as deiined in claim 1; wherein

(¢) said mandrel has a recess formed therem

(1) Whmh groove has a length of at least the
lengia of the longitudinal movement of said man-
drel slidably mounted within said shell,

(b) at least one pro;ec:.mn extending thmugh said shell
and into said groove in said mandrel in such position
as to normally allow full relative sliding movement
between said mandrel and said shell,

(1) which projection is engag eable with a shoulder
of said groove upon said mandrel moving longi-
tudinally relative to said shell a distance greater
than the normal relative travel of said manard

5. A sqfhty ievice for a mulii-blade bore hole reamer

as defined in claim 4, wherein

() said projection is a set screw thfeadably engaging
said shell, and

{5} said set screw has a dsg pomnt on the inner end
thereof, which dog point is the portion of said vpro-
jection which extends into said sroove.

6. A safety device for a multi-blade bore hole reamer
as defined in claim 4, wherein

(a¢) said projection which extends into said groove is a
- spring pressed ball,

7. A safety device for a mulu-blade bore hole reamer
for wells, comprising:

(a) ashell, | -
(1) the upper end of said aheli being exieriorly
screw threaded, |

(2) said shell hamng splines formed mtermriy
thercof within the length thereof
(b)) a mandrel,

(1) a raised splined portion formed exteriorly on
said mandrel intermediate the length thereof,
and being in complementary, longitudinal slid-
mg relation with said splines within said shell,
aﬂd veing in relative non-rotatable relation with
respect thereto,
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. '(c) an mternally SCrew threa ded collar eomplementally '_ |
engagmg the Screw threads on the npper end of sa1d

- shell,

threaded collar intermediate the length thereof,

- (e) an abutment fitted within the bore of said eellar .
immediately below and in abutting relation with said

 inwardly extending, annular boss in said threaded

~ collar and being adapted to complementally abut the
10

- upper end-of-said raised splme portion of said man-

" drel when said mandrel is-in the uppermost position,
~ (f) the wall of said shell havmg a hole formed there-
| through ‘within the length of the complementally en-
‘gaging portlens of sald SCrew: threaded eollar and. o

B

~ said shell, c .
| (g) said - mandrel hawnﬂ' an annular recess - formed

o | mthm the length of said splmed portion thereof,
(1) ‘said threaded collar having -an annular recess

- (d) an. mwardly extendmg, annulaf boss Wlthlll said o

- formed therein, which recess is complementary .

~to said. hole in the Wall of sald shell when said

“screw threaded portions of said collar a11d satd
~shell are in fully engaged relatmn, |

| .:'(h)m a ball ﬁtted W1th111 sald hele m the Wall ef sald_

- shell

(1) said-ball bemg ef a dlameter greater than the
~depth. of said hole in the wall of said shell and |

o0

| ~of less- diameter than. the combined depth of -
either of said recesses and said hole in the wall of

- _.sa1d shell; so when said mandrel is moved into a.
position 1ntermed1ate the length of travel thereof ¢
. the annular recess will be in reg1ster with said

hole in the wall of said shell, ‘whereupon said '

from, said threads of sald shell, |
(2) when said mandrel is in the lewer 10st p051-
tion said ball within said hole in the wall of said

. shell will extend into said annular recess in said.

35
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_collar to form a block to prevent dlsengagement' .

of said screw threaded collar from the SCIEW |

threads on said shell,

© (i) said mandrel having an annular groove formed -

40

“therein of at least the length of the longitudinal slid- -

- ing movement of said mandrel in said shell,

. _(]) a plurahty of projections extendmg throuﬂh said
 shell into said annular groove in said mandrel i in such-

“manner - as to normally allow full relative sliding
movement between sa1d manch‘el and said sheill,

o
(1) Sﬂld pre]ectmns hemﬂr engageable with a
shoulder of said groove upon said. mandrel mov-
ing longitudinally relative to said shell a distance
~greater than the relative normal travel of the

- mandrel with respect thereto,

- (k) the lower end of said mandrel being taPered down

wardly and inwardly, - -

| _-'(Z) said- shell having a plurahty of elongated lengltu- |

-dinally extending slots formed therein,

| _(m) said shell havmg the bore thereof tapei‘ed te com-
~ plementally fit the dewnwardly and mwardly tapered

portion of said mandrel,

.;. | -"(./z) reamer blades eemplementally fitted Wlthlll said

elongated, longitudinally extending slots in said shell,

(1) said reamer blades-having faces thereof adja-

- cent said mandrel tapered te eomplementally en—
gage said mandrel, |

(2) said reamer blades bemﬂ of greater length'
. within said shell than exterler of said shell,

__ '(o) said- shell having screw threads on the lower end |

“thereof for complementary attachment of a screw
~ threaded drill bit, and = |
(p). said mandxel havmg an a}nal openmg formed there-
 through. . -

8. A safety dewee fer a multI-blade bere hele reamer

- as defined in elalm 7, Whereln |

(a) sald plmahty of pre]ectmns are set serews which

- set screws threadably engage said shell, and -
(b) each said set screw bhas a dog point on the inner

- end thereof, which dog point is the pertlen of sald |

o set screws Whmn eatends mto said reeve
- screw. threaded collar will threadably dlsengane . - °

- Eeaerene S Cated E:ay the Eaamaner |
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