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This invention relates to improvements in
means for supporting a motor in a well to
drive various units, such as pump, rotary
drill, or other equipment, in the well casing,

5 and its leading object is to provide a well
casing having a section with which the hous-
ing of the motor head or drive may be inter-
locked against relative rotative movement,
but in such manner that the housing and its

10 equipment may be withdrawn from the well
casing, leaving the latter disposed in the well
to prevent caving of the ground, and to avoid
the expense and loss of time involved in the
successive withdrawal of the well casing.
Another object of the invention is to pro-
vide an improved driving means between the
motor and the units which are coupled there-
with, constructed to permit the flow of air
and oil through ducts disposed in a rotary
20 member and in constant communication with
passages opening through a sealed housing,

15

the whole being constructed to permit of the -

coupling to the rotary member of any other
unit required to be operated in the well below
the motor head, and also to permit continuous
flow of the air and oil through the joint be-
tween the coupled head and operated unit.

Other objects and advantages of the inven-
tion will be hereinafter specifically pointed

-30 out, or will become apparent, as the specifica-
tion proceeds. ;

With the above indicated objects in view,
the invention resides in certan novel construc-
tions and combinations and arrangement of

5 parts, clearly described in the following spec-
ification and fully illustrated in the accom-
panying drawings, which latter show an em-
bodiment of the invention as at present pre-
ferred.

In the drawings:—

. Fig. 11is a vertical sectional view through
the slidably coupled well casing and motor
head housing, showing the vertical order of

45 the driving units.

Fig. 2 is a side elevation of the motor head
housing removed. ' :

Fig. 3 is a perspective view, broken-away,
of the interlocking section of the well casing.

Fig. 4 is a transverse sectional view taken

on line 4—4 of Fig. 3, looking in the direc-
tion of the arrows.

Fig. 5 is a transverse sectional view taken

on line 5—5 of Fig. 1, looking in the direc-
tion of the arrows.

Fig. 6 is a transverse sectional view taken
on line 6—6 of Fig. 1, looking in the direc-
tion of the arrows. .

Fig. 7 is a vertical sectional view through
a well casing from which a motor head unit
supports an under reamer unit and a rock
core barrel unit. - : -

Fig. 8 is a similar view showing an earth

“or soft material core barrel instead of a rock

barrel unit. :

Fig. 9 is a similar view showing the under
reamer unit omitted. ' '

Referring to the accompanying drawings

in detail, 10 designates the lower section of
the well casing, to which additional sections
are coupled, by screw threaded joints.
The lower casing section 10 is formed with
internal longitudinal keys 12 and internal
longitudinal keyways 13, which are radially
spaced from each other. The keys 13 are
formed with transverse grooves 14. The up-
per end portions of the keys 18 are formed
with tapered ends 13¢ so that they will de-
flect any object engaging the samé and force
it to one side thereof. - :

In the well casing section 10 the housing
15 of the motor head is slidably coupled,
and for this purpose the cylinder 16 which
forms the body of the housing is formed with
integral longitudinal keys 17:adapted to have
slidable interlocking engagement with key-
ways 12 and longitudinal keys 13 of the well
casing section 10. The lower end portions
of the keys 17 are tapered at 17a to readily
pass the tapered ends of the keys 12, and
these keys 17 are radially separated from
each other by means of the longitudinal key-
ways 18,

This sliding interlocking connection be-
tween the housing and the well casing per-
mits the motor head housing to be withdrawn-
at any time, but prevents the housing from
rotating in the well casing, though the well
casing itself may be turned.

In the cylinder 18, the electrical motor 19
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is mounted upon the shelf ring 20, which is
detachably connected with the wall of the
cylinder by means of the screws 21. Between
the base of the motor and the ring 20 the up-
per horizontal flange 22 of the tubular sup-
porting member 23 is positioned, the lower.
end plate 19a of the motor frame projecting
into this supporting member. - ’ ’

The upper end plate 195 of the motor.
frame is engaged by the clamping and re-
taining ring 24, which is detachably secured
to the cylinder 16 by means of the screws 25.

The shaft 26 of the motor extends down-
wardly and is connected by the shaft cou-
pling member 27 with the shaft 28z of a
Foote transmission gearing 28, enclosed by
the housing 29 carried by the lower end of
the tubular support 23. This transmission is
well known and is of the planetary type, em-
bracing the pinion gear 28 on the shaft 28a,
the planetary train of gears 28¢ driven from
this pinion, and the driven internal gear 28d

- on the shaft 28e.

[$3
[ I
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- 31, which rotates in the housing 82.

40

The end plate or cap 29a of the housing 29

‘of the planetary transmission gearing is pro-
vided with a hub 295 which is seated in the .

recess 29¢ of the end wall 164 of the cylinder
16. The shaft 28¢ of the transmission extends
through this end wall 16¢ and is connected

by the shaft coupling 80 with the larger shaft -
- end of the cylinder 16 and to this end wall

The shaft 81 is formed or provided with
three longitudinal ducts or passages 3la,
310 and 3l¢, which open through the lower
end of the shaft 81. The upper end of the
duct or passage 3la communicates with a

.short horizontal branch 31¢’ with an internal

circular groove 32¢ of the housing cylinder
32. The next duct or passage 315 communi-
cates by the short horizontal branch 315’ with
the circular internal groove 32 of said hous-
ing cylinder 32. The other duct or passage
3lc communicates by the short passage 81¢’
with the internal circular groove 32¢ of the
housing cylinder 82. -A packing gland 83 is
secured against the upper end of the hous-

ing cylinder 82 by means of the adjustable.

* bolts 33a, and a similar packing gland 34 is

G0

secured against the lower end of the housing
cylinder by means of the adjustable bolts 34a.
The shaft 31 is provided with an integral
collar 31’ which bears against the. circular
shelf 35, which is detachably connected by

- the bolts 35¢ to the lower end of the cylinder

16. The upper end of the housing cylinder
32 is securéd to the cyl'nder 16 by means of
the spacing ring 36, the inner end of which
is bolted to the housing cylinder 32 and the-
outer end of which is
16. ' .
An air or oil conduit 87 is connected with
the circular groove 32a by the nipple 37a and

~ this extends upwardly and is coupled to the

pipe 875. An air or other conduit 38 is con-
nected by the nipple 38a to the groove 825 and

bolted to the cylinder -
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extends upwardly and is coupled to the con-
duit 385. An air or other conduit 89 is con-
nected with the groove 82¢ by the nipple 394
and also extends upwardly and is connected
with the pipe or conduit 395. o

The housing’ 32 with its air' connections

never rotates in the cylinder 16, the transfer
of the air or other fluids from the flexible
conduits to the ducts or passages of the ro-
tary shaft 31 taking place through the cir-
cular grooves in the cylinder housing 32.

The lower end of the shaft 31 carries a nip-

ple 317 which surrounds the duct 31a; a sec-
ond nipple 31g, which surrounds the duct
31%; and a third nipple 814, which surrounds
the duct 31c. To these nipples flexible con-

0

80

duits, not shown, of any equipment to be used"

below the motor head unit, whether a pump
or a battery of pumps, rotary or percussive
drilling means, core collecting and removing
means, under reaming means, or otherwise,
are connected. The lower end of the shaft
31 carries a detachable coupling head 40,
which has a snug sliding fit in the lower end
of the casing section 10, and 1s provided

85

90

with a tapered internal or female screw

thread 40°. The upper circular edge portion

-of the coupling head 40 is sealed against cir- -

cular shelf 35 by means of the dirt guard 355.
An end wall 41 is threaded in the upper

the hoisting and lowering cable 42 is coupled
through a central opening in said end wall.
The electrical wires for controlling the cir-
cuit through the motor are carried by the
conduit 43 which extends through the end
wall 41 to the motor housing.

05

160

The cylinder 16 is formed with a series of

radially spaced openings 16f to provide ac-
cess to the connections immediately above the
motor, and with another series of radially

space openings 16¢ to provide access to the

housing 32 and the connections associated
therewith. .

When the motor drive is coupled to a
pumping unit, or similar well operating ap-
paratus, by means of the coupling head 40,

110 .

the drive of the motor will tend to turn the -
casing 16 within the well casing 10, but this

tendency of relative rotative movement will
be resisted and prevented by the longitndi-
nal splines or keys and keyways between the
well casing and the housing 15, of which

‘the cylinder 16. forms the body thereof.

This interlocking connection between the
housing for the motor head also provides

120

means for supporting the pumping units -

upon and within the well casing, so that loss
of.such equipment is completely prevented,
and prompt withdrawal of the motor head
and any equipment coupled therewith may be

125 .

accomplished ‘without calling for the suc- -

cessive withdrawal of the well casing, which
remains in' place to support the earth against
collapse. .~ . -~ HE

130
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Referring to Figs. 7, 8 and 9, series unit
combinations are illustrated, wherein one or
more well drilling units are coupled to the
motor head unit and operated thereby. This
indicates other combinations of other well
drilling units, which may be coupled to the
motor head unit.

Ir. Fig. 7 the series combinations consists
of the motor head unit, which, for conveni-
ence, will be indicated unit A, the under ream-
er unit B, and the core barrel unit C,
for trapping and conveying rock cores. The
under reamer unit B is coupled to the motor
head unit A, by means of the coupling union
A* which engages the- internal thread A2
and the core barrel unit is coupled to the
unit B, by means of the coupling union B2
The under reamer unit is equipped with ex-
pansible and contractible reamer tools BY,
which are moved to the two positiors, out-
wardly to trim the wall of the well bore and
inwardly to occupy a position within the ver-
tical plane of the housing of the unit B. The
core barrel unit C 'is provided with mov-
able core trapping means C?, operated by
mechanical elements, which include 2 cam
C®, and a tubular wall section C¢ vertically

shiftable within the housing of the barrel

of the unit C, so that the lever trapping means
or device C* will be moved against the cam
C® and forced into the slot C* of the bar-
rel or tubular wall section C¢, to pinch the
rock-core and hold the same against sliding
in the core barrel unit.

In Fig. 8 the series combinations consist
of the motor head unit A. the under reamer
unit B, and the core barrel unit CC, which
is designed to trap soft excavated materials.
This core barrel unit CC is provided with an
earth holding compartment Ce in which

‘earth is trapped by means of the flexible fin-

gers Cf, which are shifted across the chamber
Ce by means of a pneumatic or. other type
of piston enclosed by the housing of said
unit. This unit is connected to the under

reamer unit by means of the . coupling-

union B2 .

In Fig. 9 the series combination consists

of the motor head unit A and the core barrel
unit CC, the latter being conngcted directly
to the former by means of the coupling

-~ union AP,

In each of these three combinations of dif-

- ferent units'a drilling and earth retaining

o
ot

- 60

means is combined with and operated by the
motor head unit, which is locked to the well
casing against relative rotative movement,
and which is equipped with a gear reduc-
tion mechanism not shown, whereby the under
reamer: unit and the core barrel unit may
be rotated at a reduced speed, considerably
below that of the motor itself. |

The under reamer unit is provided with an
earth trapping compartment B¢, located im-
mediately below the reamer tools thereof, so

3

that earth detached from the wall of the well
bore will be retained in this compartment, by
the action of the reamer tools, which engage
the wall of the well bore at slight angles
from the vertical. :
The core barrel unit in each of the three

combinations is equipped with drill tools car--

ried by the lower end thereof, which are de-
signed .to be rotated against the rock or
earth by the action of the motor driven con-
nection with the coupling union A®, and the

rotary shaft head AP, thereof, which is driven’
-directly by the electrical motor enclosed by

said barrel unit. :

After the core barrel has been filled the
series unit combination is removed from the
well, leaving the well casing in place, and
the core barrel emptied and returned to place.
As the earth or rock is excavated below the
well cas'ng the reamer will trim the wall of
the well bore, thus cutting a circular plane
through which the well casing may be con-
tinually lowered, without being deflected to an
inclined plane, and without crowding the well
casing. ' :

-The progressive withdrawal of the earth

and rock: in the condition it is found, results -

in the formation of a well having a bore wall
of natural stability, which is not disturbed
by the packing operation which is usually
resorted to in the drill'ng of wells.

The hereinbefore described construction
admits ‘of considerable modification without
departing from the invention; therefore, I
do not wish to be limited to the precise ar-
rangements shown and described, which are,
as aforesaid, by way of illustration merely.
In other -words, the scope of protection con-
templated is to be taken solely from the ap-
pended claims, interpreted as broadly as is
consistent with the prior art. '

I claim as new:— :

1. In combination, a well casing having

‘an internal key extending longitudinally
.thereof, a housing having an external key-

way to receive the key, said casing being
adapted to support said housing therein
against downward movement by the inter-
locking action of said key with said keyway,
and against relative rotative action, an elec-
tric motor secured in said housing, a reduc-
tion gearing coupled to the shaft of the elec-
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tric motor, and a wiping joint coupled to the

reduction gearing, and providing means for
the continuous flow of various streams of
pressure fluid therethrough when the same is
in rotation. : o

2. The combination with a well casing of a
housing slidably interlocked therewith for
upward vertical movement in a withdrawal
direction and against downward vertical
movement below the well casing -and also
against relative rotative movement, a cou-
pling union in the lower end of the casing
and comprising relatively movable parts con-

- e
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structed to pass air under pressure from one
to the other, and a motor driven shaft con-
nected to one of the parts of the coupling

. union and operating in said housing.

10

3. The combination with a well casing of a
housing slidably interlocked to the casing
against relative rotative movement and to

permit of vertical sliding movement in an-

upward direction only, a shaft journaled for
rotation in said housing and provided with a

-plurality of air passages therein, a housing

for said shaft having ports adapted to have
constant communication with the air passages
of the shaft, a reduction gear coupled to said
shaft, and a coupling union coupled to said
shaft whereby a well apparatus may be con-

- nected to said shaft and operated thereby.
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4. The combination with a well casing of
a housing having interlocking connection in

the casing against downward movement and-

against relative rotative movement, a shaft
journaled in the housing and provided with
a series of longitudinal passages therein, a
casing enclosing said shaft and secured in
said housing and provided with a plurality
of separated internal circular passages, the
shaft having lateral passages in communica-
tion with the internal casing passages and
with the longitudinal passages of said shaft,
means for coupling ‘a.well drilling unit
ctirectly to said shaft below said housing to
permit compressed air to be passed through
said shaft to said drilling unit, and a re-
dlucﬁion gear coupled to the upper end of the
shaft.

5. The combination with a well casing hav-
Ing internal interlocking elements therein, of
a housing having éxternal interlocking ele-

ments, said housing having an end wall se-

cured to the lower end thereof, a shaft jour-
naled in said end wall and provided with
longitudinal passages, means for supplying
compressed air to said passages while the
shaft is rotating, and means for coupling a
well drilling unit to said shaft to be rotated
thereby and be supplied with compressed air
through said shaft and coupling. means.

6. The combination with a well casing hav-
ing internal interlocking means, of a housing

having corresponding external locking means

ccupled thereto against relative rotative
movement and to permit of relative vertical
movement in an upward direction only, means
for coupling a drilling unit to said housing
to rotate thereunder, means for rotating said
coupling means, and means for supplying
compressed air to said drilling unit through
said coupling means.

7. The combination with a housing of a
shaft journaled therein for rotative move-
ment, a coupling union comprising relative-
ly movable elements of which one is mount-
ed on the lower end of the shaft to rotate
against the lower end of the housing and
the other fixed in the housing, means for ro-

1,880,217

to maintain a stream of air

tating the shaft, and means for supplying
compressed air to a drilling unit coupled to
said union, the elements thereof having reg-
istering”air ducts. . - '

8 The combijnation with a housing of a

‘shaft journaled therein for rotary movement,

a coupling union mounted. on the lower end
of the shaft and rotating against the lower
end of the housing, a casing enclosing said
shaft and secured to the housing, said casing
and shaft having air passages for supplying
compressed air to said coupling union, means
for supplying compressed air to said pas-
sages, and means for rotating the shaft.

9. The combination with a housing hav-
ing a shaft journaled therein for rotary ac-
tion, a casing enclosing the shaft and se-

_cured to the housing, the shaft and the cas-

ing having a plurality of independent pas-
sages for compressed air, means for coupling
a drilling head. to said shaft to rotate under
said housing and to receive compressed air
from said passages, and means for rotating
the shaft carried by the housing.

10. The combination with a housing hav-

ing a shaft journaled to rotate therein, a

casing for the shaft secured to the housing,
the shaft and the casing having means for
supplying -independent streams of com-
pressed air to the lower end of the shaft,
means for coupling a drilling head to said
lower shaft end to receive compressed air
through said independent passages, means
for supplying compressed air to the casing
moving through
the coupling means. '

11 The combination with a well casing of
a housing supported thereby against extreme

downward movement in the casing, a shaft

rotating in.the housing, a core barrel unit
coupled to the shaft and provided with air

operated earth trapping means for retaining -

earth forced into said core barrel, and means
for conducting compressed air through said
shaft to said core barrel when said shaft is
being rotated in said housing.
-, 12. The combination with a well casing of
a housing supported thereby, a shaft rotating
in the housing, an under reamer unit coupled
to the shaft, expansible and retractible tools
carried by the under reamer, means for op-
erating said tools, a core barrel coupled to
said under reamer, means fer trapping earth
forced into said core barrel, means for oper-
ating the earth trapping means, and means
for conducting ccmpressed air to the under
reamer and the core barrel through said shaft
when the same is rotating.

13. In combination, a well casing structure,
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a housing structure, one of said structure hav-

ing a key extending longitudinally thereof,
and the other structure having a keyway to
receive the key, said casing heing adapted to

support said housing therein against down-

ward movement by the interlocking action of
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said key with said keyway, and against rela-
tive rotative action, an electric motor secured
in said housing, a reduction gearing coupled
to the shaft of the electric motor, and a wip-
ing joint coupled to the reduction gearing,
and providing means for the continuous flow
of various streams of pressure fluid there-
through when the same is in rotation. ’

14. In combination, a well casing, a hous-
ing supported  in said casing and locked
against angular movement with respect there-
to but limited in axial movement to the lower
end of the casing, a driving motor mounted
in said housing, a core barrel coupled to said
motor, the core barrel being of relatively
ereat length and hollow and cross-sectionally
;onforming to and of a size corresponding to
the housing, the core barrel drilling in ad-
vance of the casing and collecting interiorally
the material removed by drilling, and an un-
der reamer interposed between the core bar-
rel and the housing and driven by said motor
and enlarging to the size of said casing the
hole formed by said core barrel.

15. Incombination, a well casing, a housing
supported in said easing and locked against
angular movement with respect thereto but
limited in axial movement to the lower end
of the casing. a driving motor mounted in
said housing. a core barrel coupled to said
motor, the core barrel being of relatively
great length and hollow and cross-section-
ally conforming to and of a size correspond-
ing to the housing. the core barrel drilling in
advance of the casing and collecting interior-
ally the material removed by drilling. and an
under reamer interposed between the core
barrel and the housing and driven by said
motor and enlarging to the.size of said cas-
ing the hole formed by said core barrel, the
under reamer comprising cutting elements re-
tractable within the periphery of the core
barrel upon elevation of the housing through
the well casing.

In testimony whereof I hereby affix my

signature.
RICHARD P> SIMMOXNS.




