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THORNE, OF GLEN COVE, NEW YORK. 
WELL-DRILLING APPARATUS. 

Application filed April 4, 1921, Serial No. 458,327. Renewed October 4, 1922. Serial No. 594,656. 

To all whom it may concern: 
Be it known that I, VICTOR A. STEWART, a subject of the King of Great Britain, and 

O 

5 

20 

25 

resident of Brooklyn, in the county of Kings 
and State of New York, have invented ce 
tain new and useful Improvements in Well 
Drilling Apparatus, of which the following 
is a specification. 
The invention relates to well-drilling ap 

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 
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 
be 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 

40 

50 

blades, and said stock is connected with a 
rope or cable by which the bit may be low 
ered through the shaft or drawn upwardly 
therefrom, as may be desired. The blades 
are pivotally secured within a slot in the 
lower end of the bit-stock and their outer 
or cutting ends are folded upwardly along 
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 into 
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 
blades may not occupy more Space laterally 
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 
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 biades to efficiently perform 
their duties and to preserve said blades 
against being unduly strained or bent or 
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. 
there with. 
The invention will be fully understood 

from the detailed description hereinafter 
presented, reference being had to the accom 
panying drawings, in which: 

Fig. 4 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 tubular shaft 
located 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. 3 is a like view of the same, 
illustrating 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 

but 
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same, taken on the dotted line 5-5 of Fig. 1: 
Fig. 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. 3; 
iFig. 8 is a side elevation of the lower por 

E. 
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tion of the tubular shaft and the bit, illus 
trated in the relation they occupy when in 
their operative position shown in Fig. 3; 

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

Fig. 10 is a bottom view of the same; 
Fig. 11 is a detached perspective view of 

one of the blades of the bit, and 
Fig. 12 is a detail showing the empioy 

10 ment of a swivel in the connection of the 
rope or cable to the stock of the bit or tool. 

in the drawings, 15 designates the custom 
ary tubular exterior casing ein ployed in 
drilling oil-wells, and 16 a tubular shaft 

I5 which, except at its lower end. is aiso of 
usual character, said shaft 16 being foi'ned 
of tubing in Sections connected together, 
as required, by couplings 17 (iFig. 1). 
The bit or too comprises a stock 18 and 

20 two pivoted blades 19, 20, respectively, cair 
ried by said stock and secured in face to face 
relation within a slot 21 in the lower end of 
said stock by inea is of a transverse pin or 
rod 22 which extends throigh said stock and 

25 blades. The stock 18 has a substantially 
cylindrical verical body transversely slot 
ted at its lower end, as at 21, to 'eeeive the 
blades 19, 20 and being provided with an 
eye 23 at its upper end to receive the lover 

30 end of a rope or cable 24, by means of which 
the bit may he allowed to descend through 
the shaft 16 to the point of application for 

5 

operative use oi" drawn lip ly tii'oigh 
said shaft, as the occasion inay require. The 

35 body of the stock 18 freely but rather snugly 
fits; the bore of the shaft. 16 and Gh its ex 
terio vertical sides is fited or foi'ined With 
vertical grooves 25 to serve as water Ways 
for the water employed in the drilling op 

40 elation. 
The blades 19, 20 are exactly alike, but 

8 in the details of are revei'Sei (! is: - 
these blades, as to shape, are shown in Fig. 
J.J. The blades 9. 20 each have a sti'aight, 

45 lower edge 26 to engage the earth, said edge 
26 extending from a point about centrally 
below the piy ot-rod 22 to the outer end or 
edge 27 of the is cle, which adge 27 curves 
upwardly and in Wardly, as represented in 

50 Fig. 2, so that its loss or, coopera 
tion with the edge the blade, may je 
effective in the dri gy (peration. Fron 
the inner end of the eige 23 of 
said blade is offsö; ) wardly to a 'c 
edge 127 constituting the inlet end of 

inded 
Ele 5 5 

blade. The upper a the lades 9. 
20 ai'e Ski's: l, except at the 

'ecesses 28, 29 aire cut 
through saiti et and dovyi. Yardly into 

60 the logies; it the class. The Sce he 
tween the recesses () st 
tially equal to fly will 
shown in Firs. : 
portions of 

points where ye 

startially encloset 

lower end of the shaft 16 when said head is 105 

during the rotation of the shaft 16 in 

:le it cle, 
the 
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within the Siot 21 of the stock 18 and afford 
broad surface-engagement with the said 
stock at the outer faces of said blades, as 
shown ii Figs. 6 and 10. The blades also " have l'O: ) sulface engagement with each 70 
other when in their operative position and - 

t with the Siliface engagement of the 
blades with the stock 18 at the sides of the 

S 2. slot 21 therein, feature of considerable 
in portance in rendering the drill of lasting 75 efficiency. 

it may be noted that the pivot hole 30 
(Fig. 11) in the blades 19, 20 for the pivot 
pin or rod 22 is at One side of the center of 
Said blades, leaving the outer end portions 80 
of Said blades, at 27, heavier than the inner 
eiid portions thereof, and this feature of the 
coastruction becomes important when the 
tool is lowered downwardly through the 
shaft 16 and passes beyond the same and 85 
the lacies are to automatically turn out 
Yardly at their upper ends from each other 
from the position in which they are shown 
it ig. it that illustrated in Figs. 2 and 
3. The over is eighting of the outer or cut- 90 
ting ends of the blades 19, 20 is also of in 

- ince in permitting said blades when the 
shaft. 16 is moved upwardly and the rope or 
cable 24 is thereafter drawn upwardly, to 
take the position in which they are illus-95 
trated in Fig. 4 and allow the bit to be 
drawn upwardly through the shaft 16. 

Upon the love; end of the shaft 16 is a 
hollow head. Said head preferably, though 
not necessarily, being made in a separate 100 
piece aid threaded upon the lower end of 
Seir shaft and having a bore of the same 
diameter as the bore of said shaft and also 
having a shoulder 32 to abut against the 
Screived hoiae. The head 31 is formed at 
opposite sides with vertical abutment or 
pressel flanges 33, 34 to engage the blades 
19, 20 in the islanner shown in Tigs. 7 and 10 

the ll0 operation of drilling. 
The filinges 33, 34 are of substantial char 

acter and they are offset in opposite direc 
tions from the axial center of the shaft. 16, 
as shown in Fig. 7, and the full width of 115 the flarge 33 is adapted to engage the outer 
Ol' cutting end portion of the blade 19, while 
the flange 34 is likewise adapted to engage 

oufei ()' cutting end portion of the 
blade 20. . . . 

... r1 The head 3 is recessed on one side, as at 
35, to extend do WiiWardly upon and become 

l2) 

interlocked with the outer end of the blade 
19 aid the inier end of the blade 20, and the 
lietal of said head 31 above the recess 35 
passes into the recess. 29 of the blade 19 
and the 't 
its opposite side the head 31 is formed with 
a slot or 'ecess 33, corresponding with the 
afi'esaiti 3t) slot 35, and this slot 36 settles 
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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, 36 with the blades 19, 20 at the 
recesses 28, 29 therein, serves to efficiently 
interlock the head 31 with said blades when 

5 

20 

25 

30 

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, 34 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 consisting of the stock 18 and 
blades 19, 20 may be withdrawn upwardly 
through and from the shaft its for such treat 

35 

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 

40 

45 

properly fold together and be capable of be 
ing 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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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 will 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 

3. 

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 are in the position shown in Fig. 3, 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 outer 
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 lowe'ed 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. i. 
SO that the blades may take their operative 
position when emerging from the lower end 
of 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 

80 

).5 

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 difficulty through the shaft 
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 
Without the aid of such complicating fea 
tures as Springs, cams and the like. 

It may be seen on reference to Figs. 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 illustrate the upper end of 
the stock 18 as being equipped with a swive. 
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 
scribed, since there would be an operative 
interlocking of the shaft 16 with the blades 

( ) 

(5 

li5 

2). 

19, 20 if the flanges 33, 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 
shaft 16 to the blades. A more efficient and 
durable construction is, however, produced 30 
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14. 

when the flanges 33, 34 and recesses 28, 29 
are made use of. 
What ciaim as my invention and desire 

to secure y Lette's-Patent, is: 
1. In a well-drilliag aparatus, a lotary 

tubulai' shaft, a bit and a rope or calle con 
nected with said bit for lowering of i'aising 
the same freely through stic shaft, said bit 
coinprising a stock or body portion trails 
versely slotted in its lower end and a pair of 
lades pivoted Viili said slot and being 

heavier' at their ottei' or cutting ends and 
adapter to be folded up wai'dly with their 
cutting ends upper lost when the bit is to be 
lowered thi'ough said shaft and to automati 
cally unfold outwardly and downwardly on 
leaving the lower end of said shaft, and said 
blades on an ( ) ward pull of said rope to 
withdraw the bit through said shaft, being 
adapted to automatically fold together with: 
their heavier ends downward, and the lower 
end of said shaft being adapted when the 

-- 

shaft is lowei'ed to interiock with said blades 
fol' imparting uno vene: it tinereto. 

2. In a well-drilling apparatlis, 8 rotaly 
tubular shaft, a bit and a FO}e oi' cable con 
nected with said bit for lowering or raising 
the same freely through said shaft, S: it 
comprising a stock or body poi'kic: 
versely slotted in its lower end and a 
of blades pivoted within said siot and b{ 
heavier at their oute or culting ends 
adapted to ie folded upwardly with their 
cutting ends uppermost when the bit is to be 
lowered through said shaft and to all totati 
cally unfold outwardly and downwardly on 
leaving the lower end of said shaft, and said 
blades on an upward pull of said 'Oie to 
withdraw the bit through said shaft, being 
adapted to automatically fold together with 
their leavier ai is downs: (, and the lowe!' 
end of said shaft being recessel to pass 
downwardly upon and interlock with bot 
of said blades at each side of the pivot point. 
tire; eot for imparting movement to said 
blades. 

3. In a well-illing apparatus, a rotary 
tubulal' shaft, a bit and a rope or cable con 
nected with said bit for lowering or 'aising 
the same freely thi'Oilgh said shafi, said bit 
comprising a stock or body potioi) trans 
versely slotteti in its lower end and a pair 
of blicles pivoted within sail slot sini being 
heavier at their otter or cutting eids and 
a diapted to lie folded it wardly with their 
cutting ends unpeirost when the bit is to 
be lowered through said shaft and to auto 
matically unfold outwardly and downward 
ly on leaving the loves' end of said shaft, 
and said bailes on an up wai'd pull of sail 
role to withdraw the bit through said shaft, 
being adapted to autonatically fold together 
with their heavier entis downward, thi) ( the 

shaft eing a dayted to be 
lowered into interlocking relation with said 

Cu 

s: c over (in ( (); 
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blades and having presser flanges to engage 
the back faces of the cutting ends thereof. 

4. In a well-drilling apparatus, a rotary 
i;ular s!: it, a bit aid a rope or cable coin 

ith silii it for lowering ol' raising 
line freely through said shaft, said bit 

aprising a 3%'. Ol' badly politicia tians 
yersely slotted in its lower end and a pair of 
blades i Oted within said slot and being 
aavie' at theii' (liter o' cutting ends and 
ite to lie !olled wardly with their 

thost wheia the lit is to 
ti shaft. and {} auto 

old Outwardly and downward 
the lower end of said shaft. 

an ilp wai'il pull of said 
it through said shaft. 

v \,\ i. onatically folk! togeth 
heir heaviei elds (Own W3:'d, and 
? saids being 'ecessed at 

a 'dly upon and 
ades at each side 

it sail lade: 

a i t 

in a 'ell-drilling appalatus, a rotary 
shaft, a pit 

jected with said bit, if 
the sa line fi'eely through 
("Gipiising 3 stock o' body portion trans 
versely sitted in its lower end and a pair of 
ilatles pivoted within said slot and being 

at their outer or cutting ends and 
ied to be folded upwardly with their 

; : y : . . i. i. 

citing einds lippei'nost, when the bit is t() 
be lowe'el through said shaft and to auts 
matically unfold outwardly and downwari 
ly on leaving the lower end of said shaft, 
and said blades on an upward pull of said 
'ope to withdraw the bit through said shaft, 
being adapted to automatically fold together 
with their heavier ends downward, and the 
ic wei' end of said shaft being recessed at 
opposite sides to pass downwardly upon 
and interlock with both said blades at eael 
side of the pivot point thei'eof, and said 
blades having recesses at each side of said 
pivot point Ée jiltermesh with the recesses 
of said shaft, and said shaft having at its 

out Yardly projecting presser 
ges to engage the back faces of the cut 
eits of said blades s 

3. in a well-drilling apparatus, at ex 
{etic tubul: ;' casing, a tubular shaft coin 
centric: ; therein, a bit and a rope or cable 

it with said bit for lowering or 
Faising the saile freely through said shaft, 
said it corpiising a stock or body portion 

Syersely slotted in its lower end and a 
paii of blades pivoted Yithin said slot and 

at their outer or cutting ends being easie; i. 

airl a citted to be olded upwardly with 
their triting ends upieri's: when the bit s 

- d. , , . S O ) lowered through said shaft and to 

5 

() 

().) 
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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 automatically fold 
together with their heavier ends downward, 
and the lower end of said shaft being adapt 
ed when the shaft is lowered to interlock 

() 

below said casing and being adapted to 
5 

20 

with said blades for imparting movement 
thereto, and said blades at their cutting 
ends, when the blades are unfolded, extend 
ing outwardly to the fuli diameter of and 

clear a path for the descent of the same. 
7. In a well-drilling apparatus, a rotary 

tubular shaft, a bit and a rope or cable 
connected with 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 ol' cutting ends 
and adapted to be folded upwardly with 

2 5 
their cutting ends uppermost when the bit 
is to be lowered through said shaft and to 
automatically unfold outwardly and down 

30 

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 nove 
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 

ing on striking the bottom 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 shaft, 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 lover 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 
is to be lowered through said shaft and to 
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 automatically 
fold together with their cutting ends down 
ward, and the lower end of said shaft, be 
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 
said shaft, 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 
ing on striking the bottom of the well to 
facilitate the turning outwardly in oppo 
site directions of said 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. 

WICTOR A. STEWAR.T. 
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their cutting ends uppermost when the bit 
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