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To all whom it may concern:

Be it known that we, STEPHEN H. HOWARD
and JESSE I. WELLS, of Trenton,in the county
of Gibson and State of Tem]essee, have in-
vented a new and useful Improvement in
Earth-Augers, of which the followingis a specl

fication :

Our improvements relates to that c¢lass of
earth-augers adapted for deep borings. The
boring-shaft is in sections. The lowest sec-
tion swelling at its end, and socketed to re-
ceive the ceuterm o devlce which also locks a
bottom plate thereto. This bottom plate is
made to coincide with and form a continuation
of the bottom vane of the worm, as will be de-
scribed presently. It carries a colter or bor-
ing - blade, which overlaps said plate, and is
riveted thereto. This bottom plate which car-
ries the colfer is fastened to the lowest sec-
tion of the boring-shatt by a locking device,
having a button bearing and terminating in
an a,ngular piercing centermg point. The bor
ing-blade has a downward-cutting edge, and
an upward-shaving edge, the inner point of
the cutting-edge extending under the button
which fastens the bottom plate, and approach-
ing piercing centering point, so that the cut-
ting of the earth is commenced almost from
the very center of the well, and acting in eom-
bination with the angles ot the centering point
to effect this result. The earth-carrying worm
is cast solidly around a hollow tube, which I
of less diameter than and surrounds the bor-
immg-shatt, and the lower vane of this worm
coincides with the bottom blade of the auger-
shaft, and thus forms a continuous bottom
vane. The worm easily locks and unlocks
with the boring-shaft by means of a stud on

sald shaft, and a slot in the bottom of the

worm-tube, one side of which slot inclines to
the bottom of the tube, and forms a guiding
way for the stud, so as to permit of its easy
and automatic entrance into said slot as the
boring-shaft turns.  Both the boring-shaft and
the worm-tube revolve asone, when so locked,
and the power 18 brought as near as possible
to the resistance. To prevent the friction of

the earth between the vanes against the sides
of the well, and also to prweut 16S paatmlly
falling 11_1t0 the well when the worm 1is raised
to discharge its contents, we provide an in-

| casing-barrel, open at top and bottom, which,

‘boring - shaft.

——

‘when the worm is raised above ground, is
drawn up until the worm is laid bare, and its

contents discharged, when the barrel is again
dropped down over the worm to perform 1ts
function, as before. Arched bows at the top

of this barrel terminate in a collar, which sur-

rounds the extended portion of the worm-tube.
Prominent and valuable among the improve-
ments we have made is the gain-twist of the
worm-vanes. As the vanes approach the top
there is a "gain or increase 1n the space be-
tween the vanes, thereby allowing the earth
to become loose as it nears the top of the worm,
instead of packing. The whole deviceis raised
and lowered by a tripod or well-derrick, The
chain for raising the auger is in sections—one
section of which is always attached to a col-
lar upon the worm-tube below the bow-sleeve
of the inclosing-case —and within said inclos-
ing-case, and while the boring progresses, the
other end is attached to a collar above on the
This chain 1s connected by
double hooks to section after section let down
over a pulley from a windlass as the boring
progresses, and new sections of boring-shatt
are added so as to keep it alwa,ys above
ground. The collar - upon the shaft to which

1t is attached is movable to be slipped up the

shaft as new sections are added, the different
sections of .this chain being connected at the
same time. This connection is made by double
hooks—Dboth hooks of the one section enter-
ing the lower link of the next from opposite
sides—the preceding connection of the chain
of sections being disengaged and attached to
the shaft-collar as the shaft descends. This
division and separation of the chain are for the
purpose of preventing its winding around the
shatt. Thereis also a feed-chain, wnich is not,
however, sectional; but which 1s attached bv
swivel connection with the top end of the bor-
ing-shaft, and feeds down as the shatt de-
scends, and when a new section of shaft is
added 11: is attached to its top, and so con-
tinues. This chain is also used to draw up
the boring-shaft when necessary, or when the
boring is finished. But theinventionis clearly
set: forth in the following description and
claim, and illustrated in the accompdnymg
drawmgs, in which—
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Figure 1 represents an elevation of our im-

preved earth-auger, in connection with its
derrick, the inclosing barrel or case being in
section to show the worm .Lmd 1ts conue(,tlon
with the boring-shatt; Iig. 2, an elevation of
the worm demched to illustrate our method of
avoiding packing by the gain- twist; Ifig. 3, a
section showing the manner of swurmn the
cutting-blade to the shatt; ig. 4, a .:,ectlon of
the auger and borllw-&;lmtt Kig. 5, a bottom
view of the boring- blade or colter; and Fig,
6 a pf,rspectlve view of the tOp of bU.Lh boring-
blade. -
Reference bunn had to these dlawmgq A
~is the boring- Shﬂi‘t which 18, as usual, in sec-
tions, united by suitable jointings, ﬁrm]y se-
cured by sleeve-couplings b, lined with a fe-
male thread, which recewus a male thread cut
upon cach section of shaft A,and when screwed
up a pinis passed through coupling and shaftt.
To this shatt we apply the power in any suit-
able manner, and of itself it is the boring
agent, It terminates in a piercing centerlno-
pomt ¢, the descent of which into the soil is
limited by a button, d, or a shouldered head.
This piercing-point is a;n'g-u'lm* or of pyramidal
form, its angles cutting the ground. Secured
to the shaft A by tlllb button d is a plate, B,
“which carries the eolter or boung blade 6
which overlaps said plate, and is riveted there.
to. This boring-blade or colter e has a double
continuous cuttin g-edge, el €% the part el eurv-
Ing downwardly in a supposed under line, and
extending under the button d, and approach-
ing the plercing centering-point ¢, whereby
- the cutting 1s commenced at the very center
of the boring, the exact central cutting being
done by the angles of said centering-point.
This colter penetrates the soil, and, cutting,
throws the earth over upon the plate, to be
carried up-as the action progresses, as will be
presently fully understood. The part €®> has a
circumferential and upward curve in a sup-
posed line over the plate, and its peculiar func-
tion is to shave and smooth the sides of the
well, and thereby prevent {riction in the de-
scent of the melosing case or barrel of the de-
vice, which will be mentioned hereinafter more
fully. Ifor this purpose the shaving-edge ¢?
is in a circumferential line 0ut31de the pe-
riphery of said barrel. The plate B is secured
to the lowest section of shaft A, as follows:
The hub portion, or that portion adpnnncr the
shait, has a LII‘GHI’L]? opening, throngh which
the screw - stem ¢’ of the plereiug - point ¢
passes 1nto the serew-socket in the end of said
shatt, aud thns elamps the said plate in posi-
tion. The thread is right and left, so that as
the Loring action goes on the teudency 15 to
tighten the oripe of the screw, and thereby
~always securely clamps the plate upon the end
of the shaft.

Theé vanes g of the carrying-worm are cast |

solidly around a tube, C, which 1rises some
distance above the topmost vane of the worm.
The boring-shaft A, which, to have a free ver-
tical movement, is of less diameter than this

tube C, and hag, at the bottom, a slot, I,
one Slde of which blOt inclines to the bottom
of the tube, and forms a guiding-way for a

stud, f, npon shatft A, so as to permit of the

easy and automatic entrance of said stud into

the locking portion of said slot as the boring-
shatt turns. This permits not only of the in-
tegral action of shaft and tube, but brings the

power nearer the resistance. By this means,

also, the boring-shaft A is unlocked or disen-
gaged from the worm-tube G, and said tube
permitted to be raised for the discharge of
earth without disturbing the shaft.

T'he vanes g of the worm increase or gain

1n distance apart as they near the top, so that

the earth which is carried up by them contin-
ues loose, because the pressure which forces
the earth up the carrying-vanes g of the
worm 18 not resisted, but, on the contrary, im-
petus is given by the increasing space between
the vanes in which the earth disperses and
spreads as it advances. Were the vanes equi-

distant, the resistance and the weight of a.

confined mass would securely pack the earth
in the worm, and thus produce a retarding

1riction, and also cause a delay when the
‘worm is required to discharge its contents.

The bottom vane of the worm laps upon the
bottom plate B of the boring-shaft, and its

termination is flush with the end of the colter
¢, (lapping also upon plate B) so that coincid-
ing they jointly form the bottom vane of the
carrying-worm. The worm is inclosed within

a barrel or casing, D, which holds the earth in
connection with the worm, and prevents fric-
tion against the sides of the wall. Its connec-
tion and uses with the auger will hereinafter
more fully appear.

The means and manner of operating our
auger are as follows:

Beferrmg to the drawings, Figure 1, the
chain H, for raising the auger device is m sec-
tions. rﬂ‘hese seetlons are connected by double
hooks ¢ ¢,.the hooks .of the one section both
entering the link of the other section from op-
posite sides, and when once entered they are
not likely to become disconnected, nor likely

to be straightened by strain, a stronger con-

nection than could be %ffordea by a single

“hook. While boring, to prevent the chain

winding around the shaft, that section of the
chain K/, which is fastened to a collar, #, upon
the worm-tube C, to raise the device, is discon-
nected and hum:IP npon a hook 1n 2 movable
collar, {, upon the boring-shaft. The collar &

18 Just below the top of the barrel- casing,

(which surrounds the worm,) so as not to be in
the way of raising this barrel w hen necessary.
As the boring progresses new sections of
shaft A are rdeed the movable collar [ is
slipped up, and its hook made to hold the ad-
ded section of chain E until it becomes
necessary to repeat this as the shaft descends,
to keep the chain E above ground. When
the anger-worm is full of earth the section K/
is disconnected and hooked by the double
hooks to the continuous chain of sections E,




2. In an earth-auger having the combina-
tion of worm O, and shaft A, the plate B of

or the raising-chain, and serves to draw up |
the anuger. When the auger is drawn above

oround, as shown in the drawing, a plank is

slipped under the auger from both sides, so as

to sapport the auger ; then the chain is discon-
nected from collar I, (upon the shaft,) and at-
taches to a hook, m, which projects from a
band, F, which surrounds and slides over the
worm-tube C, and which is connected to the
barrel D by bows o 0, and by this means the
barrel D is drawn up, leaving the auger bare

“and emptying it of its earth. Then the bar-

rel D is dropped down over the auger, the
chain returned to its connection, and the de-
vice lowered again—the chain, of course, be-
ing disconnected from its section, as before de-
seribed. The chain G on the left is the feed-
chain, and is attached to top section of boring:-
shaft' A by swiveljoint, or in any Suitable

way, to avoid twisting, and is used to regu- |

Jate the feed of the auger in boring. It 1is also
used to draw up the shaft A whenever it 1s
necessary to raise the shatt.

We claim— |

1. In an earth-auger having auger-carrying
worm for the earth, the vanes g thereof, in-
creasing in their distances apart from Dbot-

tom to top, for the purpose of avoiding the |

packing of the contained earth.

said shaft, carrying the overlapping colter
e, and secured by stemmed button d passing

through said plate into a socket in the shait.

3. The combination of an earth-auger car-
rying-worin, whose vanes increase in their
distance apart as they near the top, with an
inclosing barrel-case, for the purpose of avoid-
ing packing in said barrel.

4. The combination, in a well-auger, of the
angular centering-point ¢, with the double
counter-cutter e ¢' ¢%, the plate B, and the

clamping centering-point ¢, as and for the

purpose described.

5. The combination, in an earth-auger, of
the sectional cbain I E/, provided with the
double hook ¢ ¢, with the hooks %k [ m of the
shaft, tube, and barrel, as and for the purpose
set foroh. - |

In testimony that we claim the foregoing,
we have affixed our signatures in the presence
of two witnesses. |

STEPHEN H. HOWARD.
JESSE 1. WELLS.

Witnesses :
H. L. RAINES.
W. B. HIGHT.
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