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ANDREW J. ROSS, OF SIOUX FALLS, SOUTH DAKOTA.

WELL-DRILLING APPARATUS.

SPECIFICATION fermmg part of Letters Patent Ne 459,309, dated September 8, 1891.

Application filed April 1, 1891, Serial No. 387,256

(No medel )

To all whom it may concern.:

Be it known that I, ANDREW J. R0OSS, a citi-
zen of the United States, residing at Sioux
Falls, in the county of Minnehaha and State
of South Dakota, have invented certain new
and useful Improvements in Well-Drilling

Apparatus, of which the following is a speci-

fication, reference being had therein to the
accompanying drewmn's
This invention relates to certain new and

- useful improvements in well sinking or drill-
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ing apparatus; and it has for its ebjeets to
provide simple and efficient means for rotat-
ing the well-tubing, to provide a removable

drilling-bit adapted to be rotated by the said

well-tubing, which bit when the well 18 bored
may be removed through the said well-tub-

ing, and also to prov ide means for delivering

water under pressure to the said bit, as will
more fully hereinafter appear.
- A further object of this invention is to pro-

vide means whereby the well-tube may be ad-

justably clamped in the rotary well-tube stock,
the said clamps being radially adjustable for
larger or smaller w ell tubing, and also to pro-
Vlde certain novel and improved details of
construetion and combinations of parts, all of
which tend to the gencral efficiency of a well-
sinking apparatue, and which will be more
fully hereinafter described, and par ticularly
pomted out in the claims eppended
Reference is had tothe accompanying draw-
ings, forming part of this specification, and in

which" smulcu letters of reference indicate

corresponding parts in all the views.

Figure 1is a side elevation of a derrick pl 0-
vided with my improved well-sinking -appa-
ratus. ¥ig.2 is a sectional view taken on the
line 2 2 of Flﬂ' 1, looking downwardly. Kig.
3 is a plan view of the main powel-shaft and
its supporting-frame. IKig. 4 1s a sectional
view of the bit, taken on the line 4 4 of Fig.
7. TFig. 5 is a vertical sectional view of the
rotary Steck and its supporting-frame, taken
on the line 5 5 of Kig. 2. FKig. 6 1s a horizon-
tal sectional view of the rotary stock, show-
ing the adjustable clamps therein. Kig. 7 is

! 51de elevation of the lower end of the well-
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tubing, showing the drilling-bit 1n position.
Kig. §is a, Vertlcal sectional view of the lower
end of the bit, showing the wings spread.

the said stock and connected parts.

the well-tubing, showmw the expansion - bit
ready for withdrawal.
sectional view of g ehnhtly-modlﬁed form of
bit, and Fig. 11 a sectional view through Fig.
10 on the lme €T L.

In the construction of that form of my in-
vention shown in the drawings, ¢ indicates a

derrick, which may be of any su1teble con-

StlUCthIl and which is provided with suit-

able euspendmo* means for raising and low-
| ering the rotary well-tube stock . The means

shewn for vertically adjusting the stock and

Flﬂ' 10 18 a vertiecal -
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1ts horlmutal SllppOltll]D‘-fl ame ¢ consists of 65

four ropesc’, respectively secured to four cor-
ners of the eaid supporting-frame and con-

nectec together at a suitable distance above

the stock. Engaging the united ends of the
sald rods is a hook secured to the frame of
an ordinary sheave ¢’’, and to the upper end
of this frame one end of a rope or cable ¢? is
secured, this rope being carried up and passed
over a sheave ct, secured to'the upper part of
the derrick, and then down through the lower
sheave ::md then up through the uppersheave

eﬂ*em,end finally from bh(, last-named sheave

down to a drum d, mounted in a suitable

frame at the foot of the derrick. "This drum
¢ is driven by a belt ¢ from a pulley f, which
is loosely mounted on the main power-shaft
g. 'This pulley is provided with one half of
a clutch v, and the other half of said cluteh
1s mounted to slide on the power-shaft and
rotate with the same in the usual manner,

this part of the clutech being operated by a
levera.
stock, the clutches are-thrown into engage-

ment b3 the levers. The pulley will then re-
volve with the shaft and operate to wind the

rope attached to the supporting-frame of the
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When it is desired to raise the rotary

9.9

rotary stock on the drum d, thereby raising

the rotary stock is as high as desired, the
clatches are disengaged end the well- tube
and stock are free to descend by revlty as
fast as the well 1s drilled.

When .

95

On the supporting-frame ¢ of the steck is |

‘secured a centrally-apertured bed-plate 4, on

the upper face of which is formed a circular

opening. The eteek rotates on thls bearing
and is provided with annular flanges/, which

Fig. 91s a sectwna,l view of the 1ewe1 end of ! embrace the said track and prev ent any lat-

ICO

track or bearing k, surrounding the central
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eral motion of the said stock. Thesaid stock
is centrally apertured vertically for the pas-

sage of the well-tubing and is adapted to re-

ceive in said aperture segmental adjustable
clamps m and the collar or sleeve ¢, which

-supports the said clamps.

The form of sectional clamps herein shown
(which is the preferred construction) consists
of three curved segmental clamp-sections m,
having vertical serrations on their innersur-

faces fo facilitate the orasping of the well- |
tubing, and vertical guide ribs or projections

n on thelir outer surfaces which enter vertical

grooves formed in the interior of the aperture |

in the rotary stock, these ribs serving to cause
the clamps to rotate with the said stock. The
sections of the clamps are adjusted radially
against the well -tubing by means of set-
screws o, which are tapped in the stock and
bear on the outer surfaces of the respective
clamp-sections between theguide-ribstherein,

and the said clclmp-sec,tmns may be locked in
theiradjusted positions by wedgesorkeysp, fit-
ted in the vertical grooves between the projec-
tions on theclamps andtherotary stock. The
said keys alsoreceive the thrust of the clamps
and thereby relieve the screws.

sleeve or collar secured to the upper end of
each section of well-tubing, the said coupling-

sleeveresting on theupper edges of the clamps
and serving to support the well-tubing.

. The removable collar orsleeve g, which sup-

ports the clamps, rest on an interior annular
shoulder formed in the lower part of the aper-
ture of the rotary stock and is secured in place
by a set-screw ¢ tapped in the stock. The said
sleeve may be removed and a sleeve having
a larger or smaller internal diameter substi-
tuted to.adapt the clamp to a larger or smaller
well-tubing, as the case mayrequire. Thein-
ternal diameter of said sleeve must, however,

be large enough for the passage of the coup-

lings Of the Woll-tubuw

45

To the rotary stoclk, pmferably at its upper

-~ end, is secured or'formed integral therewith,

50

a horizontal gear-wheel s, which meshes with
a smaller horizontal gear mounted in a bear-

ing secured to the SllppOltlI’.lﬂ‘ -frame ¢ of the
'Stoek at one side of the latter. This gear ¢
has a vertical rectangular aperture thr ouah

it for the passage of a vertical 1ectanwulal
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snhaft v, which, when it revolves, drives the
rofary StOGk throun'h the medium of the gears
{ and s.
suitable bearingssecuredtothe derrick-frame,
and it not only serves to rotate the well-tub-
ing, but it also forms a vertical guide for the
vertically-moving supporting-frame of the ro-
tary stock.

On the shaftu, near its lowerend, is secured
a bevel-gear v, whlch meshes with a bevel—ﬂ ear
W, seeured to the shaft 2. On'the other eud

of this latter shaft is a bevel-gear 4, which

6

meshes with a similar wheel z, seemed to the
main driving-shaft g.

ﬂ‘ltlldll]::’bl opeumcr in the bit. |
tel -conveying pipe is open at its lower end

Theseclamps.
grasp the well-tube just below the coupling-.

The ve1tlcal shatt  1is stepped in

459,309

5t06k45u[.1p01ti11¢ frame ¢ is hinged at its up-
per end to a cross-beam a'’ of the derrick,

and is secured and held in a vertical posmon |

by a hinged dog b’, secured to floor of the der-
rick and em_bmcing its lower end, the said
bar working in a notch in the end of the said
supporting-frame. On the lower end of the

- first or lower section of well- tubinw is secrewed
or formed a re-enforcing collar ¢’, provided

on its lower edge with square- fdced teeth d’,

adapted to engage the expanding Wmns ¢! of
the drllhnn'-bw f The said wingse” are piv-
oted at their lower ends in vertical slots I,

formed in the opposite sides of the casing of

the bit, and are spread and closed by means

of p10,]eot10ns or rods?’, having enlargements
on their lower ends that fit and shde In ver-

tical T-grooves 7/, formed in the inner edges

of the said wings, the upper ends of said rods
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being rigidly secmed In grooves Or recesses

in the lower beveled end of the water-convey-

ing pipe k', extending down in a central lon-
The said wa-

and is provided with diametrically-opposite

inclined surfaces 2, adapted to bear against
the inner edges of the wings and facilitate
the spreading of the same when the pipe is

forced downward. = It is manifest that when
the water-conveying pipe &’ is raised the

‘wings of the bit will be closed or drawn in by
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the rods 7’ sliding upwardly in the grooves 7/,

the upward movement of the said pipe in the

bit-casing being limited by a projection m’ in.

the said bit-casing. When the water-pipe has

reached the limit of its upward movement

through the bit-casing, the wings of the ex-

pfmsmn-blt are closed and the Whole may be

withdrawn up through the well-tubing, as
clearly shownin Fig. 9 of thedrawings. When
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1t 1s desired to smead the wings of the bit, the -

point of said bit is rested on the bottom of the
well and the water-conveying pipe allowed to

fall the limit of its nwvement through the bit-
casing, the inclined faces on its lower end

striking the upper inner ends of said wings
and forcmo them outwardly. The w ell—-tube,

having been previously raised a few inches,

is now lowered and the teeth on its- lower
edge engage the wings of the bit, and the
whole may be rotated by means of the well-
tube. The expansion-bit is provided with
apertures ¢" for delivering water to the cut-
ting-edges of the expansion-wings. The said
wings project far enough on each side of the
well-tubing to drill the well-hole large enough

- for the passage of the couplmws of the well-
ftubing.

¢! are removable to pe1 mit of dressing when_

The cutting-edges p’ and the wings

WOTIll..
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A flexible hose 7’ is attached to the upper

end of the waterrc'o_nveying pipe by a swivel-
coupling s’, the other end of said hose con-

‘hecting with a pump or suitable water-sup-

ply in the usual manner.
In my construction of well-sinking a,ppaﬂ

A Veltlcal bar or guide ¢’ for the rotary | ratus the cuttings and waste wa,ter aleforced

I30
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up through the well-tubing (sufficient space |

being left for them to pass between the same
and the bit) and up around the outside there-
of to the surface.

In Figs. 10 and 11 the inner edges of the

wings are curved and provided with dovetail

slots and the water-tube is rounded out to fit
thesaid curved edges and provided with dove-
tail lugs to engage and work in the grooves
therein. In this construction the wings will
be held firmly in position and be very strong
and solid. | | |

Having thus fully described my invention,
what I claim, and desire to secure by Letters
Patent, is—

1. The combination of a vertically-movable
stock and means for adjusting it vertically, a
well-tube carried by the said stock and ser-
rated at its lower end, a water-tube passing
down through the said well-tube, a hollow bit

- secured over the lower end of the water-tube
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and projecting below the lower end of the
well-tube, this bit having a limited vertical
movement Independently of the water-tube
and provided with water-outlets below the
same, cutting-wings pivoted in vertical slots
in opposite sides of the bit below the well-
tube, and means for expanding the wings to

engage the serrations on the lower end of the

well-tube when the water-tube is dropped
downward, whereby the bit may be rotated
through the medium of the well-tube, sub-
stantially as deseribed. - |
2. The combination, in a well-drilling ma-
chine, of a centrally-apertured platform ¢, a
plate 7, secured thereto and provided with a
circular flange k, a rotary stceck mounted on

the said flange & and provided with depend- |
ing flanges embracing the same, said stock

having a vertical passage through it, a well-

tube passing up through this vertical passage,

segmental clamps m, inserted in the said pas-

sage and adapted to surround the well-tube, |

said clamps being provided with projections
n, setting in recesses in the stock, radial set-
screws tapped into the stock and bearing
against the segmental clamps, means for ro-
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tating the stock, and the collar g, resting on

an internal shoulder formed in the vertical

passage through the stock under the clamps,
substantially as deseribed. |

50

5. The combination of an expansion-bit

consisting of a hollow bit-casing, adjustable
wings having grooves on their inner faces and
pivoted at their lower ends in recesses in the
lower end of said bit-casing, a water-tube pro-
jection secured to the said water-tube, the
headed ends of said projections sliding in the

grooves in said wings, and a projection on

said water-conveying pipe entering a recess

in the bit-casing with a well-tube having teeth

or projections on its lower edge to engage the

| wings of the expansion-bit, and a rotary stock

connected to said well-tube and adapted to
be raised and lowered and driven from a
suitable source of power, substantially as and
for the purpose set forth.
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4. The combination of a well-tube, a water- -

tube inserted in this well-tube and having its
lower end grooved and provided with headed
projections,ahollowboring-bit placed over the
lower end of the water-tube and having a lim-
ited movement thereon, and expanding wings
pivoted in vertical slotsin the bit and having
their inner edges provided with grooves for

‘the headed projections on the water-tube and

rounded or convex to fit in the grooved por-

75

tions of the lower end of the water-tube,sub- -

stantially as described. | | .

In testimony whereof I affix mysignaturein 8o

presence of two witnesses.

ANDREW J. ROSS.

Witnesses:
S. L. WHARTON,
T, G. BROWN.
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