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9 Clanms.

Thls mventmn relates to: 1mprovements 1n tools
for drilling wells and mare particularly to tools

" which have reamers for use in connection . thetre-

with; for the purpose of locally. enlargmg the Well

B bore at a désired place 'or places;
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- Artesian wells particularly for water supply are
drilled through varied strata andinto water bear-
ing sand."A well casing is provided-which extends
through these varied strata and a strainer is se~
cured ‘to and projects ‘below the lower end of the
casing deep into if not entirely through the sand
strata.

must:be:large enough to ‘allow. the water flow,

yet fine enough to restrain the sand.' Even so the:

" ‘openings ‘are rapidly enlarged. and:the strainer
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must eventually be replaced or the well be aban— :

doned

"~ As one way of overcomlng these dlﬁicultles a;

bore much larger than the strainer used has been
made and the space around the'strainer has been
filled with gravel. In such case reliance'is placed
on the gravel to restrain the sand and-the’ open-
ings-in-the strainer need only be small -enough
to prevent the gravel ‘entering. " Such gravel type
of ‘wells” have not only ‘largely increased the
strainer life but have also effected:treméndous
increases in well capacity; but it.has beeii neces-

saly to make, at large extra cost, and ordinarily
to completely case at still greater cost, a. bore from-

the surface of the ground downward: which ap-
‘proximated the desired diameter of the gravel sec-
tion ‘except that some enlargement in:the ‘sand
has been accomplished by washing the sand walls
down.  Unfortunately however even then the re-
sulting bore in the sand is uneven'and cannot be

satisfactorily controlled. It 'is'the purpose of the .

present tool to cut, and control the. size'of, this

larger bore thereby permitting the bore and casing -

through the overlying strata tobe only sufficient~

1y larger than the strainer and strainer: pipe to be -

used to allow feeding in, or placing, of the gravel
around the strainer ‘after the strainer is in place.
In such work trouble is often had in holding the

Treamer-straight and therefore it is found -advan-

tageous touse In connection with the reamer por-
tion 'of the apparatus a pilot bit which extends be-

: low the reamer and guides the bottom end:of the
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‘boring rig. --It is generally found necessary 4o do

somei -boring with: this pilot bit at a time when
‘Teadiing is 1ot being done-and therefore at:a time

when it is’ necessary that the reamier plates be:

closed and 'in inoperative position.
To do-this drilling it-is'necessary that water be
forced directly to the- pilot bit as-it is necessary

Water-must flow. through this strainer:
from the sand and the openings in the strainer.

(CL 255—76)

that water be.also . forced to the reaming. plates
when the: latter are:in use.. However the amount
of ‘water;which is ‘needed for ‘the pilot bit alone
is. much less than that which is needed Where
reaming:is being done.: B

- Also'iinzall cases, 1t is necessary that all the

wa,ter furnished be. delivered through the.pilot -

bit, both for the pilot bit and for the reamer,. it
. having: been found that. where part of the water
may escape: directly to the reamer the pilot bit
‘chokes up and does.not pass;any of the water,
and therefore ‘clogs: and eﬂectually prevents fur-
ther operation; -

- It is found too, that some of the matenal re-
moved.: by the ‘reamer drops: down and ‘assists in
the choking of the pilot bit, :so-that the need for

phamzed

+The. pr1ma,ry obJect or the present mventlon is
1o provide.in.a.well Teamer having a pilot:bit,
‘means: for -compelling flushing- fluid-to ‘flow di-
rectly 4o the: pilot bit-when the reaming means

flushing: through the pllot ‘bit:is even further em-
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-are: closed, .and means for augmenting: the sup-

ply of water furnished through the pilot bit when
the reamer blades are’open and in Workmg po-
sition.

“A further obJeet is. to prov1de means 1n a; de-

vice ‘employing. & piston to extend the reaming’
‘means, whereby the pistori employed.may be freed .

fromsand or-other:material such-as:is necessar-
ily in-suspension thelearound during operation.
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The ‘means ‘by :which the foregomg and other -

objects .are..accomplished: and: the manner of
their accomplishment: will readily be:seen from

.the: following specﬁcatlon on: reference. to the

‘accompanying drawing; in-which,—:
of ¢ ‘g drill: stemiand ‘head ‘and:-at right’ angles

+-bits in .closed:or-inoperative position. -

Fig. 2 is'a.sectional elevation at nght angles
to Fig.1, with:the:tfeamer. blades extended into
‘cutting position' and thebit es,rned by an’ ex-
‘tenszon bar. e

Pig.:3 is.a fragmentary elevatmn showmg a
hollow dr111 bar! between the head and bit.

= Pig. 4’ is.a transverse section - taken on the
line TV—IV of Fig.'1, and

S Figs 5han-enlarged: sectional elevatlon of .a
: ,fragmentary portion of the éylinder forming part
‘of ‘the drill head, together with plston therein,
Referrinig now to the: drawing  in which the

toreamer bits carried by the head; showing the

‘Pig. 1 s as Vertleal section onithe’ center line
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various.parts are indicated by numerals, the tool .

comprises essentially a head 14, which is screwed:
on to a drill pipe 16 which extends to the sur-:

5‘5“




e

10

15

20

" into loose contact only ‘with such ‘walls.
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‘of - the bit..

face of the ground. The head. 14 is fransverse-
1y slotted at {6 to provide a pocket in which
reamer blades 171 are housed. In Figs: 1 and 4,
these biades are shown in retracted position, and
in Fig. 2 in open position. Fig. 2 also shows in
dash lines the pogsition 11A the. blades. occupy
when closed. ~ Adjacent the upper end of the
pocket, is a pin 18 on which. the blades {7 are
pivotéd, the holes for the pivot pin in each blade
heing adjacént an end thereof.  Extending up-
ward from -the slot i6 is a restricted bore 18
in ‘which: & plston rod 28 is 'siidably mounted.
Above the bore 19 the head is provided with an
enlarged cylindrical bore or cylinder 2f in which
is disposed a suitable piston 22, Preferably this
piston comprises a - solid -cylindrical center 23

rigidly ‘secured -on or forming.an integral post'

of the piston ‘rod 26 around which center por-
tion are two flanged sleeves 24 which are secure-
1y held in place by a nut 25. These sleeves to-
gether -with other portions of the piston form
two annular pockets in which are disposed- an-
nular, packing rings 26, of.soft rubber... The
sleeves. 24 ‘and -other solid parts of the plston
are spaced ‘away. from the.cylinder ‘walls; -and
the soft rubber rings project beyond.such: parts
The
rings are definitely of less height than-the pock-
ets and are spaced away from the bhack of such
pockets; providing spaces between such ﬂngs and
Lhe bedy and flange-of the sleeve.

* Disposed bheneath the piston and abutiing the
underside thereof is a compression spring: 30
which acts to hold the piston and the piston rod
aitzched  thereto in raised position. ~Pivotally
connected to ‘the-blades (7, as by pins 3{, are

“links 22 one.link being connected ‘to eachi of the
‘blades. ‘The opposite ends of these linksare both

connected by a joint pin 323 to the lower end
of ithie piston rod 28, the telation of the link-
‘age, the piston rod and the reamer blades. be-

ing such that when the piston is in raised po-

sition the reamer blades are retracted into closed
position iTA in the-head, and when the piston
ig fully depressed the reamer blades are extended
substantially ot right angles to the head.

Intermediate. its length the piston rod is pro-
wvided with a noteh or pocket 24, with which a
spring pressed detent 35 engages, when the pis-
ton “and rod: are fully depressed to extend the
plades. $71.into working position. - 38 is an open-

‘ing or vent in the cylinder below the piston.

“The lower end of the head 14 is adapted to
carry a drill-bit &0, which ‘may be either se-
cured directly: into such head, as shown in Figs.
i and 2, or to a hollow drill rod 41 which may
be of -desired Jength and which in-turn is car-
ried by the head.’ The drill ‘bit. 40.1s provided
with a passageway or passageways 42 which lead
from its upper end downward adjacent ibs:point.
. The cylinder 21 is provided-with two openings
4% ‘and 44, both of ‘which lead into a passage-

way- 45 that extends downward along the head .

{4, and is corinected thereinto above ‘the end
ofthe drill: bit, ‘thereby"establishing a passage-
way from the hollow drill ‘stem to the lower end
This passageway may. be formed in
the metal of the head itself but preferably is a
tube, the lower portion of .which may be double,

‘-uo pass the pin' 18 with full capacity.

The opening 43 into the passageway 45 is above

'the upper end of the piston 22 and is held to the

“minimum-size which "will serve “the drill. point
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This hole- fortunately -may do this' and yet
be so small that enough pressure may still be pu.t
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on the piston to force it down and expand the
blades into reaming position. The lower open-
ing 44 is immediately above the piston when the
latter-is in its lowest position, and is of sufficient
size to provide flushing water for the reaming
blades. The passageway 45 'is continuous from
these openings.to the bit, so that all water or
other flushing fluid must be discharged through
the bit, thereby definitely flushing  the bit, both
when the reamer blades are operative or in-
operative.
may be used.

In use; the assembly with reaming blades held
closed, as by the action of the spring 30, is low-
ered into the well. If desired, drilling:is-done
with' the bit 40, flushing water being delivered
thr ough the opening 423 and passageway 45 to the
drill bit. ‘When it is desired to expand the reamer
blades. into operative position, ‘much - heavier

" pressure is exerted upon the fluid in the drill stem

and the piston 2f is forced downward, moving the

10

Two ‘of these passadeways obviously
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blades outward.. As this action progresses the. :

spring ‘tension becomes: greater but: the pressure’

due to cutting action of the botiom of the blades
assists in accomplishing the outward movement
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especially- if the:drill stem is moved, as is:cus- -

tomary, downward at the same time..  When the

piston reaches its lowest position the fluid pres-
sure is lessened but.at the same time the detent
25 -engages the notch 34 and together with the
remaining fluid pressure and work-action of the
blades holds the- latter .in. extended position.
With'the piston down, a full supply of fluid flows

through the two openings, the passageway:and:

the bit to flush and remove material cut both by

the- bit-and the blades, and effectually prevents
material dislodged by the: blades from droppmg

down and clogging the bit. .

On': completion of reaming ‘operations; ﬂuld
pressure is cut- off ‘and the ‘spring 30 allowed to
retract ‘the blades.- and allow removal of the
assembly. -

In order that pressu e due to hydrostatic head
be balanced. it is necessary that the cylinder 21
be provided with some means such_as an-opening
or vent 38 by which pressure due to'head equal-
ized . on. the piston.
other material entering ‘this- opening:or other-
wise, finds its'way to the packing of the plunger,
in many cases, heretofore tightly. wedging this
packing and the plunger. In the present con-
struction it..is found -that the pressure exerted
from above the loose soft rings spread them into
an effective piston packing, and that-removal of
such pressure permits them to resume their orig-
inal shape and ‘such sand to be: loosened and
washed- out, restoring the: piston :to-ifs original
efficiency, :either by interruption of opera,tmn or

thereafter.

It will be understood that the drawing and
description’ herein- are intended as illustrative
only, and that various details thereof may be
modified within the scope of the clalms

What T claim is: :

1.In g well boring tool having reamer-means
opmonally movable into operative or-inoperative
position, and a pilot bit: carried by said tool below
said reamer-means, means for delivering a flush-

‘ing fluid to said pilot bit when said reamer-means
“gre.in inoperative position and means-for aug-

menting such flow to said bit-when said reamer-
means are moved to operative position.
.2. In a well boring tool ha,vmg Teamer- blades

-optionally movable into operative or 1noperat1ve

position, and a pilot bit carried by- sald tool below
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said blades, means for supplymg a ﬂushmg ﬁuld
and for delivering said fluid to said pilot bit when
said blades are in inoperative position and means
for augmenting ‘such. delivery to said. bit when
said blades are moved to operative bosition,
3..In a _well boring tool having reamer-means

vopttona,lly movable. into ‘operative ‘or inoperative

position, a pilot bit carried by said tool‘below said
reamer-means, means for- supplying a flushing
fluid and for compelling delivery. of said fluid

past said reamer-means. to said pilot bit when.

said reamer-means are in operative position, and
means for augmenting stich delivery to-said bit

when said reamer -means are moved to opera,tlve‘

position,

4. In a well boring tool, ha,vmg reamer-means
and ‘a pilot bit therebelow, means ‘urging. said
reamer-means into ‘inoperative position, piston
actuated means for moving said reasmer-means
into: operative position, means forsupplying a
flushing  fiuid and ‘for dehvenng fluid past said
reamer means to Sa.ld bit When said blades are in
ingperative ‘position, and means, controlled by
movement of said piston to extend said blades;
for - augmenting flow of - sald ﬂu1d past said
reamer-means to said bit.

- 5. 1In & well boring tool, having reamer blades‘
and a pilot bit: therebelow, means urging said.

blades-into- inoperative position, piston actuated
means for extending ‘said blades into operative
position, ‘means ‘for supplying a flushing ‘fluid
to said tool, ‘and for conveying said fluid past
said. blades’ to ‘said bit ‘when said ‘blades are’in
inoperative position, and ‘means, controlled by
movement. of said piston. to extend said blades,
for augmenting flow of sald fluid past said blades
to said bit.

6. In a well boring tool; ha.vmg reamer-blades
and'a: pilot bit therebelow, a spring urging said
blades into inoperative position, piston actuated

means. for. extending said blades into: operative
position; means for -supplying. a flushing fluid’

and for conveying said fluid past said blades to
said bit when said blades are in inoperative po-

‘sition, and:-means, controlled by movement of

said; piston ‘to extend said: blades, for augment-
ing flow of said fluid past said blades to said bit.
7..In"a well tool, a hollow-actuating stem, a

head secured to the lower end of said stem and:
a. pilot:bit. carried by said head a.nd extending:

therebelow, said head carrying shiftable reamer-
means-above. said bit, and.including a cylinder
in communication with said hollow- stem; a pis-
ton in said .cylinder, movable by fluid pressure
in gaid cylinder to extend said reamer-means,
means operatively connectlng said: piston and
said reamer-means, means urging said plston in-

3

to posmon to-hold said reamer-means.in’ moper-

ative position, a passageway leading continuous~: -

ly from said cylinder past said reaming-means
adjacent the point-of said bit, said cylinder hav-
ing a pair of longitudinally ~spaced openings
leading into said passageway, one of. said openings

5

lying above said piston when said reaming-

means are in inoperative position, and the other
thereof being:covered. by said ‘piston’ and both
thereof lying above said’ piston and being un-
obstructed . when . said Teaming-means, are in
operative position.

8. In a well tool, a hollow actua,tmg stem, ‘a,

~head secured to the lower end of said stem and’

a pilot bit carried by said head: and extending

‘therebelow, said head carrying shiftable reamer

blades above said bit, and including. a cylinder
in communication with said hollow stem, a pis~

ton in said . cylinder, movable by fluid pressure

in:said ‘cylinder to extend said reamer blades,
means” operatively connecting said piston - and

said reamer: blades, means urging said piston’

inte position-to hold said reamer blades in in-

operative - position,. a - passageway leading con-. .

tinuously “from' said cylinder past said reamer
blades adjacent the point of ‘said bit, said cylin-
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der having a pair.of 10ng1tud1na11y spaced open=-" .

ings leading-into ‘said passageway, one of said

openings. ‘lying above -said .piston.:when said
reamer: blades are-in‘inoperative position, and
the. other thereof “being covered: by said- piston

30 -

and 'both - thereof lying -above .said pzston and ©

being ‘unobstructed when said reamer ‘means are
in ‘operative position. -’

9.-In a Well tool, & hollow actuatlng stem, a
head secured to the lower end of said stem and
a pilot bit'carried by said head and extending
therebelow, said head carrying pivotally mount-

‘ed reamer blades: above said-bit, ‘and including

a cylinder in communication with said hollow

. stem, a piston in said cylinder, movable by fluid
~pressure in said cylinder to. extend said reamer
‘blades,; arms operatively connecting said’ piston”

and said reamer blades, means urging said pis-

.ton. into position to -hold said reamer blades in

inoperative position, a passageway leading con-
tinuously  from ‘said “cylinder past- said reamer
blades: adjacent the point of:said bit, said cyl-
inder having a. pair of longltudmally spaced
openmgs leading ‘into said . passageway, one’ of
said openings lying-above said piston when said
reaming means-are in inoperative position, and
the other thereof being covered by said piston
and both thereof lying -above said piston and
being unobstructed when' said reamer blades are
moved to operative position. SRR
i ) - JAMES 1.  SEAY.
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