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L'o allwhom it may concern.:

Be it known that I, Vicror A. Srewarr, 2
subject of the King of Great Britain, and
resident of Brooklyn, in the county of Kings

5 and. State of New York, have invented cer-
tain new and useful Improvements in Well-
Drilling Apparatus, of which the following
ig a specification. ‘

The invention relates to well-drilling ap-

10 paratus and has more particular reference
to improvements in means for drilling oil
wells or wells of like character. I present
my -invention herein as embodied in appa-
ratus for the drilling of oil ‘wells, said in-

15 vention having been more particularly de-
signed . for that purpose. The apparatus
comprises the usual exterior cylindrical cas-
ing, an inner tubular rotary shaft and a bit
or tool of special construction adapted ‘to

20 he lowered through said shaft to operative

position and become interlocked with said
shaft for rotation therewith and to be dis-
engaged from said shaft and drawn up-
wardly through the same at any time it
might be desired to withdraw the bit without
removing the shaft. The bit or tool proper
~ comprises 'a stock and a pair of foldable

biades, and said stock is connected with a

rope or cable by which the bit may be low-

2

[543

30 ered through the shaft or drawn upwardly

therefrom, as may be desired. The blades
ave: pivotally secured within a slot in the
Jower end of the bit-stock and their outer
or cutting ends are folded upwardly along-
35 side of each other when the tool is to be
lowered through the shaft so that said blades
on reaching the earth below the lower end
of the shaft may automatically turn out-
wardly in a direction from each other inio
40 operative position, and this feature of the

construction is utilized on the return move-

ment of the bit up through the shaft, since

on such movement the outer ends of the
blades ‘automatically fold downwardly and-
inwardly alongside of each other so that the.

W
<

blades may not occupy more space laterallv
considered than the diameter of the bore of
the shaft. On the lower end of the shaft is
provided a head which interlocks with the
50 blades, of the bit when said blades are in
their laterally extended operative position,
and said head in addition to becoming inter-

locked with the blades by direct engagement

are formed with flanges at opposite sides to .

engage, during the rotation of the shaft, the
outer end portions of the blades so as to aid

in causing said blades to efficiently perform

their duties and to preserve said: blades
against being unduly strained or bent: cr
otherwise damaged. - My invention therefore

. resides ‘more especially in-the construction

of the lower end of the tubular shaft and in

the construction of the bit for cooperation -

therewith. o

The invention will be fully understood
from the detailed description hereinafter
presented, reference being had to the accom-

panying drawings, in which: ‘

Fig. 1 is a central vertical section, partly
broken away, of an oil well drilling appa-
ratus embodying my invention, Fig. 1 illus-

trating the bit or boring tool as being al-

lowed to descend through the tubuiar shaft

lIocated concentrically within ‘the exterior .

casing, which is of usual construction;

Fig. 2 is a like view of the same, illus-
trating the bit or tool as having descended
from the tubular.shaft and as having.had
its blades automatically turned laterally in
opposite directions 'into operative position
for drilling purposes, the tubular shaft how-
ever being shown as not having been lowered

through the exterior casing to interlock with

said blades;

Fig. 8 is a like view of the same,. but:

lustrating the tubular shaft as having been
lowered through the exterior casing and in-
terlocked with the blades of the bit or tool,
the parts then being ready for operation;

Fig. 4 is a corresponding view of the same
illustrating the tubular shaft as having been
elevated, after a drilling operation, within
the exterior casing and the bit or tool as be-
ing drawn upwardly through said shaft, the
blades of the bit or tool when drawn up-
wardly reversing themselves in - position
from that occupied by them when descend-
ing through the shaft, as may be seen by a
comparison of Figs. 1 and 4;

Fig. 5 is a horizontal section through the
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same, taken on the dotted line 5—5 of Fig. 11~
Tig. 6 is'a horizontal section through the -

same, taken on the dotted line 6—6 of Fig. 2:
Fig. 7 is a horizontal section through the

same, taken on the dotted line 7—7 of Fig. 35

Fig. 8 is a side elevation of the lower por-
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tion of the tubular shaft and the bit, illus-
trated in the velation they oceupy when in
their operative position shown n Ifig. 3;

Fig. 9 is an edge view of the same taken
from the left hand side of Fig. 8;

Tig. 10 is a bottom view of the same;

ﬁlg. 11 is a detached perspective view of
one of the blades of the bit, and

Fig. 12 is a detail shov 'mcr the empioy-
ment of a swivel in the connoct]on of the
rope or cable to the stock of the hit or tool.

In the drawings, 15 fkolo:ato the castom-
ary tubulav exterior casing employed in
drilling - oil-wells, and 16 a tubular shaft
which, except at its 10»\’0‘; end, 18 nlso of
usual character; said chaft 16 bbil’l'{ ned
of - tubing - in “ections zuect - together,
as required, by couplings 17 (¥Fig. 1).

The bit or tocl comprizes a stock 18 and
two pivoted blades 19, 20, respectively, car
ried by said stock and secured m face to
relation within a slot 21 in the lower
said stock by means of a transverse pin o
rod 22 which extend: th()u&vl gaid stock and

forn

COj

blades.: The stock 18 hasg a suogtumall v
thndncm- vertical body transversely slof-
ted at its lower 0:‘(‘1 as uh 21, to recaive the

blades 19, 20 and being provided with an
eye-23 at its upoer end to receive the lower
(‘hd of a rope or cable 24, by mean< of which
the bit may be allowed to descend through
the shaft 16 to the po Anf of icati
operative use or ;
the occamo | may require.

said shaft, as Tho
body of the stock 18 freely but rather snngly
fits the bore of-the shatt 16 and on-its ex-

terioy vertical sides is fluted or Jormﬂd with
vertical grooves 25 to serve as waterways
for the water employed in t]ﬁe drilling op-
evation.

The blades “\ 20 aw
are. revevsely dignosad
these blades, as t\A sha
11. The bls des 19, QO
lower edge 26 Lo eng
26 extending f.t,\/m 2
below: the pivet-vod 22
dge 97 of the hlade, wh
upwardly and inW‘urH v,
Fig. 2, 50 that its ]

COoODETa-

tion with' the od g_ 28 of , mav he
effective in the dritling Trom
the nner end 0' hig ("7’0‘@ Q" C“ e Mw%

gaid blade ig off dac
adde 191 constit the
blade. 19,
20 are ~,‘ C‘l‘;é)

points
th(ﬂl:ﬂd SE 1&11_
the Twodies
tween the recess

flally equal o {1\.., he ginck 18, as
shown in s, 2 o ! in use. those
porticns of the blades | the recesses
or slots 28, are subst Hy enclosed

hollow head 3

1,454,084

within the siot 21 of the stock 18 and afford
broad surface-eng: kement with the said
stock at the Jute' faces of said blades, as
chown in Figs. 6 and 10. The- blades also
have n broad surface engagement with each
ether when in their opera[we position and
this with

}-. r

the surface engagement - of:the

blades with the ¢ stock 18 at the sides of the

r'loi 21 *heum. is a feature of considerable

1 pe) tance in ren wdering the drill of lasting
efiicien cy.

It may be noted that the plvot liole 30
(Fig. 11) in the blltde.; 19, 20 for the pivot
yin or rod 22 is atone side of the center of
said blades, leﬂ.*mm the outer end portions
aid blades, at
@ Al portions thereof, and this feature of the

>'o£ru“urm bncou nes Important when - the
tool i‘, lowered- downwardly thy ouOh “the
shaft and passes bey ond the same ‘and
the lmm)s are to
wardly at their upper ends from each other
lmm the r)(‘smion in-which thu‘ are shovn
11 1 oto that illustrated in ‘Ploc 2 and
A he oversy eighting of the outer or cuf-

)

‘fi*l

nee in permitting said blades-wlien the
16 1s moved upwardly and the rope or
cable 24 is thereafter drawn upwardly, to
take ube position ‘in which they are illus-
trated in Fig. 4
drawn m)\\'(nulv through the shaft 16, -
Upon the 1ox\e end ofithe shaft 16 is a
51, said head preferably, though
nct neccasamlv being made in a separate
piece and- ’rhrwdea
'mr} shatt-and having a bore of the same
diameter as the bore of said shaft and -also
ha“’no a shoulder 32 to abut. against the
Tower end of the shaft 16 when <'a1d head is
screwed home.

g

presser flanges 33, 34 to enmge‘the blades
19, 20 in the manner shown in Tigs. 7 and 10

during the rotation of the shaff 16 in the

ation of drilling:. :
The flunges 33, 8’% are ot substantial char-
acter anc they are offget in -opposite direc-
t1ons frem the g \uﬂ center of the shaft 16,
as shown in Tig, "', and: the full width’ of
the flanga 83 is ac
ov cutting end portion of the- blade 19, while
the flange 34 s Likewise ada pLed to engage
the oufer or citting end por ion - ()’c the
blade 20.

'"“)rl head 31

Ber
oiu

is recessed on one side, as at
extend downw v"(lh‘ upon :mﬂ become
inte ‘odtod with the omer cnd of the blade
19 and the inver end of the blade 20, and the
metal of said head 31 above .the recess 35
passes into the recess 29 of the blade 19
and the recess 23 of the blade 20: and on
1 i ide the head 31:ig fu"me( with
corresponding with the
and this slot 86 settles

ue).\ [Re

and allow Lhe bit to be

bted to engage the outer

70
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27, heavier thfm the inner -

nfovnatlc'll]y turn ‘out-"

00

ends of the b]ades 19,20 isalso of im-"

=
<t

100

upon the 1ower end of

105

- The head 31 is formed at °
-opposite sides with vertical abutment ‘or

110

120
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down upon the outer end of the blade 20

and the inner end of the blade 19, the metal
immediately - above the recess 36 entering
the recess 29 of the blade 20 and the recess
28.of the blade 19, said blades thus becom-
ing interlocked with said head 31. The re-
cesses 35, 36 are directly at the side of the
respective flanges 33, 34, as shown in Fig.
10, and the engagement of the walls of these
recesses 35, 86 with the blades 19, 20 at the
recesses 28, 29 therein, serves to efficiently
interlock the head 31 'with said blades when
the latter are in their operative position and
results in the formation of a durable strain-
resisting structure adapted for efficient use
in drilling, there being a firm cooperative
action between the bit, its stock 18, the head
31 and flanges 33, 84 rendering the tool of
great-durability and efficiency.

One important advantage of my invention
resides in the fact that the bit consisting of
the stock 18 and blades 19, 20 may be low-
ered. down through the shaft 16, and said
blades caused to automatically take their
operative position, as shown in Fig. 2, and
become locked in that position on the lower-
ing of the shaft 16 to carry its head 31 into
interlocking engagement with said blades, as
shown in Fig. 3, and that whenever neces-
sary the bit ccusisting of the stock 18 and
blades 19, 20 may be withdrawn upwardly
through and from the shaft 16 forsuch treat-
ment as may be necessary and then returned
down through said shaft for continuing the
operation. The shaft 16 preparatory to the
withdrawal of the bit upwardly therefrom
may be elevated to the slight extent indi-
cated in Fig. 4, so that the blades 19, 20 may
properly fold together and be capable of be-
g drawn upwardly through said shaft.
The bit is detachable from the shaft while
the shaft may be a long distance under
ground, and since the bit is always con-
nected with the cable 24 there is never any
danger of losing the bit at the bottom of the

~ well. :

50
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&
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When the bit is introduced into the shaft
16 for the purpose of being lowered through
the lower end thereof, the heavier outer or
cutting ends of the blades 19, 20 will be
folded upwardly into the slot' 21 in the
lower end of the stock 18, or to the position
shown in Fig. 1, and thereupon by means of
the cable or rope 24, the bit consisting of the
stock 18 and blades 19, 20 wili be allowed to
descend by gravity through the shaft 16.
When the blades 19 pass downwardly from
the lower end of the shaft 16, the lighter
rounded inner ends of the blades will strike

the ground and the heavier outer ends 27 of

the blades will turn outwardly in opposite
directions from- the slot 21 of the stock 18
and take the position in. which said blades
are shown in Fig. 2. The shaft 16 will then
be lowered to ‘carry the head portion 31

a8

thereof into interlocking engagement with
said blades 19, 20, the structure then having
its parts disposed and related to one another
in the manner shown in" Fig. 3, this being
the operative position and the drill when the
parts arve in the position shown in Fig. 8, be-
ing ready for operation.

When it is desired to withdraw the bit or
tool upwardly from the shaft 16, the shaft
will be raised slightly as indicated in Fig. 4
and thereupon by means of the rope or cable
24 the bit will be drawn upwardly through
the shaft 16.  On the first upward pull of
the rope 24 on the stock 18, the heavier cuter
ends of the blades 19, 20 will, by gravity,
turn downwardly toward and alongside of
each other, as shown in Fig. 4, and this ac-
tion will turn the inner and lighter ends 127
of said blades inwardly toward each other,
so that the blades will stand vertically and
offer no obstruction to their upward passage
through the shaft 16. When the blades 19,

.20 are lowered through the shaft 16, their

heavier ends are, prior to the introduction
of ‘the bit to the shaft, folded upwardly
alongside of each other, as shown in Fig. 1,
so that the blades may take their operative
position when emerging from the lower end
oi said shaft, and when the bit is pulled up-

wardly for withdrawal through the shaft 16,

the heavier outer ends of the blades 19, 20
automatically fold downwardly toward each
other and the blades are thereby compelled
to fold into the smallest transverse dimen-
sions possible so that they may be moved up-
wardly without difiiculty through the shatt
16. In carrying out my invention I seek to
provide a very durable and simple construc-
tion with the blades capable of automatic
folding action -outwardly and inwardly

70

80

a0

100

without the aid of such complicating fea-

tures as springs, cams and the like.

It may be seen on reference to Iigs. 2 and
3 that the lower outer edges of the blades 19,
20 are adapted to cut a hole of the full di-
ameter of the exterior casing 15,.thereby
forming a path for said casing. ‘

In Fig. 12 T illustrate the upper end of
the stock 18 as being equipped with a swivel
40 of ordinary type to which the lower end
of the rope or cable 24 may be connected,
this swivel serving the purpose of prevent-
ing the twisting of the rope or cable 24 dur-
ing the boring or drilling operation.

I do not limit my invention to all the de-
tails of form and structure hereinbefore de-
seribed, since there would be an operative
interlocking of the shaft 16 with the blades
19, 20 if the flanges 83, 34 were omitted and
also if the recesses 28. 29 in the blades were
omitted, since then the side walls of the re-
cesses 35, 36 by their engagement with said
blades- would impart the rotation of the
shatt 16 to the blades. A more efficient and
durable construction is, however, produced

IS 1Y

120

130
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4

when the flanges 33, 34 and recesses 28, 29
are made use of.

What I claim as my invention and desire
to secure hy Letters-Patent, is:

1. In a well-drilling apparatus,
tubnlar shafe, o bit and & ToDe or ca
nected with said bit for lowering or
the same freely through said shaftt,
comprising a stock or body portion trans-

versely slotted in its lower end and 2 ) pair of
Blades pivoted swithin said slot and being
}e" vier at their outer or cutting ends and

adapted to be folded upwai chy “'m their
cuLtm;x ends uppul‘zo% when the bit is to be
lowered through said shaft ‘md to ‘“lto raati-
cally unfold outwardly and downwardly on
leaving the lower end of said sha*t, (ln(l aid
Dlades on an upward pull of said ro
withdraw the bit through said shn‘i”‘
adapted to automatically fold together with
theiz' heavier ends downward, and the lower
end of said shaft being adapted when the
shaft is lowered to interlock with suid
for imparting movement thereto.

9. In a well-drilling apoparatus, & rotary
tubular shaft, a bit and o rope o f“ka con-
nected with said bit for lowering ov re dsmg
the same freely through said shatt, said
comprising & stock or body p‘,n:
\enelv Qotted m 1w ]owar end

a rotary
ble con-
raising
said bit

4

being
hoay

ho"vlcr JL tneu‘ outer or cutiis
adapted to be folded uwpwardly

(vttlno ends upnermoest when ‘lm 1

lowered thmuoh said shatt and to au

ca UV Unlolﬂ (,U’mvzuoh? ”ml dm"m ardl

olnde.s on, an upW“ru ;ull of said one to
withdraw the hit thy ough said ssha”:t, being 3

adanted to Jut')lq?tcallv fold together with
fnml k mwar ends ](»\vﬂ““”‘u. and the Jower
end of satd shaft being recessed fo pass
(i{mvnw:u'dly upon and interlock with beth
of said blades at o:).cn side of the nivot point

thereo? for imparfing movement to saic
blades.
A In a well-trilling apparatus, o votary

tubular shaft, « bit and a rope or czﬂﬂe eon-
nected with said bit for lowering ov aising
the same freely through said %]mf‘t. said bit
comprising a stock or body p(»-u 0 trans-
versely slotted in its lower end and o pair
of blades pivoted within said slot and being
heuvier at thelr outer or mu’g; and
adapted to be *(Jde(l apwardly with their
cuttmﬂ ends upnermost when the bit is to
he lowered tnmm' v sald shaft and fo auto-
matically untold outwardly and downwazd-
Iy on leaving the lower end of said shaft,
aned said bladeg on an upward pull of snidd
rope to \vi"bdr aw the bit thromu said ghaft,
being adapted utomatically fold towe*‘lﬁer
with thair 1\0“&’01' ends downward, and the
lower end of said shatt being adapted to be
lowered inte intexiocking relation with suld

blades

1,454,984

blades and having presser flanges to engage

the back faces ol lm cutting ends thereof.
4. In o well-drilling apparatus, a rotary
ift, w bit and a rope or cable con-
bit for lowering ov raising

10 hmlv throu 911 said gha 1L/ said bit
body portion

,570 ted In its 10“’(‘1 end and 2 2

Hrans-
pair of
voted within said slot and being

heir outer or cutting ends and
folded “m"\\'zuﬂlv Wiﬂl thelr
ng)i;cuu,st o Lit is to

i sand to auto-

and downiwvard-

ower end of said shaft.
1pward pull of said

U‘;ou' hsaid shaft,
c 11" fold! togeth-
‘~‘ downward, and
- recessed at
nwaer chv upon and
ﬂu( los at each side
£, and szuﬂ blades
gide of said nivet
y the recesses of sald

il
bit

pp‘ua s, a rotary
I © cable con-
‘vm'm'ii‘w or raising
said shatt, said bit
y stock or body pmdon trans-
stiad i its lower end and a pair of
pivoted within seid slot and being
their ouvter or cutting ends andd
:u’a‘pusd te De folded upxmrdly with their
o ends uppermost when the bit is to
bo low >‘U t‘ 101 10h said snait and to. anto-
mn} 3 fold outwardly and downward-
the lower end of said shaft,
on an upward pull of said
rope raw the bit through said shaft,
bf"no ada 00 to automatically Fold tooethr\r
vith uhmr heavier ends downward, and th
lower end of saild shatft being recessed a
opposite sides to pass do vnw’xrdly upen
and interleck with both said blades at e N
side 0£ the pivet point thereof, ‘md said
wwing recesges at each side of said
- io intermesh with the recesses
nd said shaft having at its
pl’oj"‘CUﬂO presser
o6 *Li}e back faces of the cut-

v
'L.()LIQ‘)

an J

L

7
P

a

vu] dyilii ing apparatus, an ex-
casing, a tubular shaft con-
in, a 'LlL and a rope or eable
said bit fer loweving or
freely throngh said shaft,
:1g a stock or body por tion

enu and a

ted in its lower
said slot and

Le
ivoted within
t their outer ov nufhnﬁ LU\[Q

in oa
ferior tubu L”“
w'\trw I

w hw ihg hit
15 said shaft and to

<

110

—
W

125
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automatically unfold outwardly and down-
wardly on leaving the lower end of said
shaft, and said blades on an upward pull of
said rope to withdraw the bit through said
shaft, being adapted to autematically foid
together with their heavier ends downward,
and the lower end of said shaft being adapt-

~ed when the shaft is lowered to interlock

10

20

30

35

with said blades for imparting movement
thereto, and said blades at their cutting
ends, when the blades are unfolded, extend-
ing outwardly to the full diameter of and
below said casing and being adapted to
clear a path for the descent of the same.

7. In a well-drilling apparatus, a rotary
tubular shaft, o bit and a rope or cable
connected »vith said bit for lowering or rais-
ing the same freely through said shaft, said
bit comprising a stock or body portion
transversely slotted in its lower end and a
pair of blades pivoted within said slot and
being heavier at their outer or cutting ends
and adapted to be folded upwardly with
their cutting ends uppermost when the bit
is to be lowered through said shaft and to
attomatically unfold outwardly and down-
wardly on leaving the lower end of said
shaft, and said blades on an upward pull
of said rope to withdraw the bit through
said shaft, being adapted to automatically
fold together with their heavier ends down-
ward, and the lower end of said shaft being
adapted when the shaft is lowered to inter-
lock with said blades for imparting move-
ment thereto, and said blades at their inner
ends being inset from the plane of the
lower cutting edge of their outer ends and
being shorter than said outer ends and serv-

B

ing on striking the hottom of the well to
facilitate the turning outwardly in opposite
directions of said outer ends to operative
position, ,

8. In a well-drilling apparatus, a rotary
tubular shait, a bit and a rope or cable con-
nected with said bit for lowering or raising
the same freely through said shaft, said bit
comprising a stock or body portion trans-
versely slotted in its lower end and a pair
of blades pivoted within said slot and be-
ing heavier at their outer or: cutting ends
and adapted to be folded upwardly with
i cutting ends uppermost when the bit
is to ‘be lowered through said shaft and to
automatically unfold outwardly and down-
wardly on leaving the lower end of said

', and said blades on an upward pull
of seid rope to withdraw the bit through
said shaft, being adapted to automatically
fold together with their cutting ends down-
ward, and the lower end of said shaft De-
ing recessed to pass downwardly upon the
outer faces of both of said blades at both
sides of the pivot point: thereof and lock
said blades in face to face relation and to
aid shaft, and said blades at their inner
ends being inset from the plane of the

w0

D

lower cutting edge of their outer ends and

o

eing shorter than said outer ends and serv-

ing on striking the bottom of the well to
facilitate the turning outwardly in oppo-
site dirsctions of sald outer ends to opera-
tive position.

Signed at New York city in the county of
New York and State of New York, this 1st
day of April; A, D. 1921, ‘

VICTOR A. STEWART.
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