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on 1,388

reamer is emploved. in sonnection with the
shoe. Thus the teeth 18 are fully protected
from the blows of the under-reamer hits.
It will be observed that some of the cué-
ters in the Jowermost convolution of the
spiral: series, 'as seen ai 142, are formed
jointly with the adiacent face teeth 18°, - It
will be noted alscs(ses Migs. 1 and 8) that
the first reaming cutter 34° at-the lower end
of the spiral series, together with the sdja-
cent face footh 18°, res £ in a plowshars
formation on the advance cutting element,
the said tooth 18° being continued across the
next adjacent notch 16.
- The provision of spirsl reaming elements
on_the' exierior side surface of the shoe re-
sults in giving o turning movement to the
wholo string of casing sections in “spud-
ding” or letting the casing dewn on the bot-
tom of the drill hole. A Zfurther advantage
attending the spiral elements as compared -
with the ordinary bell shoe, is that the life
«of the shoe is prolonged in proportion to the
~number of convolutions; sihce the first con-
- volution will wear first by reason of bear-
ing the brunt of the eutting action, the sec-
~.ond convolution being then subjected to the
greatest wear, and so on. Approximately
three convolutions are preferved. The spi-
ral rib presenting more or less of a conve-
Iution of unbroken continuity will, in addi-
tion to sustaining ils proper proportion of
wear, serve to clear the hole of any projec-
tions left by the separate cutters 14.

By the described construction the drive
shoe will in many cases, sullice to produce
the necessary reaming action to' accommo-
date the casing and its collars, etc., without.
the employment of .an under-reamer.
~ The lateral cutters arranged in a spiral
series as described, it will be seen, resuls in
a. progressive cutting action by the sucees-
sive. cuttebs in a convolution, considering
a turning movement of the tool through a
given annular zone, the cutters serving to
successively cut portions in the given zone
of action.

The formation of the lateral teeth with
ihterdental spaces gives the series of teeth
the form of a broken square thread; the op-

- posed walls of the two adjacent testh being
formed by the side walls of an mtervening
space and the teeth on the front face mery-
__ing into the forward teeth of the spiral,
55 The result obtained is that the teeth act as
_ reaming cutters as distinguished from pro-
ducing a mere broaching action. Again,
the spiral series of teeth, defined by the in-
terdental spaces to present a broken square
thread, result in cutters having pronounced
forward cutting action, but o negative ralke
for reverse. Also, the very important result,
is obtained, that the casing is aufomatically
rotated within certain limits, giving « ri.’
fling-efiect. Furthermore, the shoe will have
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“on an esrth wall g plastering effect so that

the wall will stand up better. )
Having thus described my invention, I

.claim as new, and desire to secure by Let-

ters Patent: S
1. A drive shoe. for well casings having
reaming cutters on the outer side thereof,

the cutting edges of which are spiraily dis-’
“posed. '

2. A drive shoe for well casings, having
a spiral series of reaming cutters obliquely
disposed on the cuter sides thereof, and ob-
ligue notches between and defining the cus-
ters. ' -

8. A drive shoe for well casings, having
a spiral series of rearing cutters on the

outer side thereof, and a spiral groove, the -
convolutions of which alternate with the .

convolutions of the reaming cutters, there
being spaces alternating with the cutters and
intersecting the said groove.

4. A drive shoe for well casings, having
on the front face an annuvlar series of cuge
ting teeth separated by intervening spaces,
and on the outer side having lateral resm-
ing cutters, the said reaming cutters being
disposed in the form of a spiral series, the
said front teeth merging into the forward
teeth of the spiral serfes.

5. A drive shoe for well casings, having
on the front face thereof an annular series
of cutting teeth, and a plane seat radially
inward from the cutting teeth adapted to
seat under-reamer elements.

6. A drive shoe for well casings, having
on the front face thereof an annular series
of cutting teeth, and lateral reaming cutfers
on the outer side of the shoe, the said teeth
and cutbers presenting cutting edges form-
ing part of a eylindrical surface.

7. A drive shoe for well casings, having
on the outer surface thereof a spiral series
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of reaming cutbers beveled on the outer sup- .
faces, the lower edges of the several cutters

forming part of a cylindrical surface.
8. A drive shoe for well casings, having
ot the outer side thereof an annulay spiral
series of separated reaming cutters present-
Ing a plurality of convolntions, the cutters
of one convolution of the spiral series being
i staggered relation to the cutters of an
adjacent. convolution of said series. -
9. A drive shoe for woll casings, having
o the outer side therent a spiral series of
separate reaming cubters, and a spiral rib
continuons with the uppermost congvelution
of the series of cutters. ’
10. A dvive shoe §
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on the outer side ther
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well casings, having
{

e0f o gpiral .serieg of
reaming cutters, snd an annular series of

n
cutting teeth on the front face of the
certain of said teeth being formed econtinu.
ous with certain of the cubters in the lower-
most convolution of the spiral series of cut.
ters, said cutters on the frong tage of the

shoe,
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shoe terminating at their inmer sides, out-
ward from the bore of the shoe.

11. A drive shoe for well casings, having
a spiral series of reaming cutters obliquely
disposed on the outer side thereof separated
by intervening spaces, and an annular series
of cutting tecth on the fromt face of the
shoe, one of the said teeth being formed in
conjunction with the first cutter in the low-
ermost convolntion, and extending across
the space between the two adjacent cutters
in the next convolution.

12. A drive shoe for well casings, having
a spiral series of reaming cutters on the
outer side thereof and a spiral groove, the
convolutions of which alternate with the
convolutions of the cutters, and a spiral rib
presenting - a convolution coutinuous with
the spiral series of cutters, the said groove
being continued above the said rib.
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13. A drive shoe for well casings having
lateral cutters on the outer side thereof rear-
ward of the front end, and a rib on the ex-
terior surfaces above the said cutters, the
rib and cubters presenting edges, forming
part of a cylindrical surface.

14; A drive shoe for well casing. having
a toothed front cutting edge, lateral cubters
on the outer side of the shoe rearward oi
the said front cutting edge, and a rib on
the exterior surface above the said lateral
cutters. )

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

GUSTAVUS A. MONTGOMERY.
Witnesses:
H. P. Jaxwe,

H. Muap.
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