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To all. whom. it may concern: . -

Be it known that I, Caarwes C. Hawsex,
a citizen of the United States, and a resi-
dent of .Haston, county of Northampton,

‘tain Soil-Coring Tool, of which the follow-
ing is a specification, acepmpanied by draw-
ings, : A
This invention relates to soil coring tools,
10 and particularly to a tool in the nature of
of a core drill of this general type adapted
to extract cores from earth or other material
which is-more or less dry and loose in forma-
tion. . - , ‘ _ S
16 Heretofore it has been extremely difficult

to obtain satisfactory specimens of earth for-

mation where the subsoil or other material is

- dry and loose, particularly where several
different strata are encountered at one loca-

20 tion. These strata may comprise clay, loose
earth, sand, stone, ashes, and gravel, which
will not hold together en masse for extrac-
tion by the usual or’standard form of core
drill. This.is mainly due to the fact that
rotation of the core barrel of the drill tends
to separate the strata and loosen the ma-
terial. . Means have been devised. for ex-
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tracting such combined specimens by loosen-

ing the material and conveying it as cut into
80 a so-called “calyx” bit by hydraulic means,
a reversed loose core being thus obtained,
but this method has many drawbacks and is
moreover expensive: ,

The object of the present invention is to
efficiently and expeditiously extract cores
composed of loose earth or other incohesive
material, to protect the. core while the tool
is being advanced, to.convey the débris from
the hole during the drilling, and, to permit
40 the core barrel to be detachably mounted in

the drill so that the operating parts may be
quickly removed from the core barrel, after

* which the core barrel and its contained core
may be readily removed from the hole.

Further objects of the invention will here-
inafter appear, and to all of these ends the
invention consists of a soil coring tool hav-
ing the features of conmstruction, arrange-
~ ment of parts-and combinations of elements
50 substantially as hereinafter fully described

and claimed in this specification and shown
in the accompan%ring drawing, in which:
Figure 1, is a longitudinal sectional eleva-
tion of a preferred form of the drill as it
55 appears in operation. R
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-barrel,
8 State of Pennsylvania, have invented a cer-

Figure 9, is a fragmentary elevation of the
lowelg‘tnd of the a(%'nhl shgzv_ing the cutting
edges of the bit and the lower end of the core

Figure 3, is a view similar to Figure 2 of
portions of the head piece and core barrel
sh(()iwing the connection between these parts,
an - o

Figure 4, is a side elevation partly broken
away and partly in longifudinal section
showing a modified form of core barrel.

In the drawings I have shown a core drill
having a rotatable spindle A, a cap piece B,
a casing B rotated through the agency of
the spindle A, and an outer cylindrical cut-
ting bit C preferably threaded to the cas-
ing B and rotatable therewith. Within the
bit C is a normally non-rotatable core barrel
D. This core barrel D is detachably mount-
ed upon a normally stationary support which
consists of a housing E and a head piece F
secured in the housing E, the core barrel D
being secured ¢o the head piece F by a sepa-
rable connection which may be in the form
of a bayonet joint formed by the slot G on

the core barrel and the pin I on the head

piece F. ,

A spiral conveyor H. is formed on the
inner wall of the cutting bit C for rémoving
the debris as the bit rotates during the prog-

- ress of the drilling operation, the edges of

the conveyor being spaced sufficiently from
the wall of the core barrel D to prevent any
frictional contact with the barrel D which
might tend to rotate it, ° :

The cap piece B, the housing E and the
head piece F' are norr-lly held stationary
and non-rotatable by a handle K secured to
the cap piece Bt. When thc drilling of the
hole has been completed, and it is desired to
extract the core, the handle K 'is manipu-
lated to partially rotate the cap piece By
this movement being effected independently
of the spindle and having the effect of also
imparting rotative movement to the housing
E and the head piece F, with the result that
the pin L on the head piece moves in the
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slot. G of the core barrel D to unlock the -

bayonet joint and disengage the core bar-
rel D. The drill is then lifted from the hole
leaving the core barrel D around the core P,
after which the core barrel and the con-
tained core are removed from the hole.
Driving connections for effecting the ro-

- tation ‘of the casing B and bit C include a
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gear J on the spindle A, this gear dJ rotating
in a chamber in the upper portion of the cap
iece B.. The spindle A has a head portion
. fitted into a recess S in the under side
of the cap piecé B!, and bearing against
shoulders T forming the back of the re-
cess S. The head piece F is rigidly secured
in. the housing E so that it does not rotate
with respect to the housing E, by means of
a head U threaded to the squared neck V of
the head piece I and secured in a recess W
in the housing E, : -
The casing B rotates on the head piece ¥
through the interposition of a ball bearing
comprising the bearing blocks X and balls
Y. Another ball bearing formed by the
balls ¢ is located: between the heads R and

" U on the spindle’ A and neck of the head
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piece F, respectively, forming an end bear-
ing for the spindle A and also serving to
prevent the transmission of rotative move-

“ment from the spindle to the head piece F.

The head U it will be seen is threaded to
the squared neck V so that it is adjustable
to raise and lower the head piece F within
small limits to obtain the proper adjustment

- between the head piece F, casing B and
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housing E. -

A longitudinal shaft & is mounted adja-
cent the spindle A, having pinions d and e
one at each end. The driving gear J on the
spindle A meshes with the pinion-d while
the pinion e in turn meshes with an internal
gear f formed within the casing B. Since
the shaft & passes through both the cap

iece Bt and housing E, relative rotation of -
P g 1,

the cap and housing is prevented. The
housing' E is preferably formed with a down
turned flange ¢ overlapping the upper end
of the casing B, thus enclosing and protect-
ing the internal gearing.

The bit C has the usual cutting edges A
at the lower end and at the upper end open-
ings § are provided for the escape of cut-
tings carried up by the spiral conveyor H.

"A longitudinal passage » in the head piece

F communicates with the interior of the in-

ternal gear 7 and allows the air forced up.

by the rise of the core in the barrel D during
the drilling to escape to atmosphere be-
tween the housing K and casing B. -

TIn the operation of the tool, the spindle A,

shaft b, casing B and bit C rotate simul-
taneously, the spiral conveyor H carrying
the débris upward and out through the
openings j. The cap piece' B?, housing E,

head piece F and core barrel D do not ro-.

tate, but as the core barrel is carried down-
wardly, the core P is formed and when the
core has attained the desired length .the

drilling is stopped and the handle K is ma-.

nipulated to partially-rotate the cap piece
B? and housing E, and by reason of the
rigid relationship between the upper end
V of the head piece F. and the housing E,
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the head piece F will also be partially ro-
tated. This has the effect of moving the pin
L in the slot or groove G, and unlocking

parts, so that the drill and bit may be raised,
leaving the barrel around the core. The in-
ner core barrel D is thus removed from the
drill through the agency of the external

-mnanual means K without removing the cut-

ting bit C from the casing B or exposing the
inner core barrel D. . The core barrel and
core are then removed from the hole in any
suitable or desired manner.

The above described movement of the

_parts to unlock the core barrel may be per-

formed either while the drill is in operation
or when idle. B ‘
Tigure 4 shows a modified form of~cui:
ting bit in which the spiral conveyor J” is
located on the exterior surface of the bit C’
instead of on, the interior. This form is
more suitable for use in drilling in certain

‘kinds of material. The operation is in all

respeets similar to the preferred form ex-

-cept that the débris is conveyed along the

outside of the bit instead of around the core
barrel D,

I claim: o :

1. A soil coring tool, comprising a ro-
tatable spindle, an outer cutting bit con-
nected to be rotated by said spindle, a rela-
tively non-rotatable head piece within the
upper end of the bit supported from a sta-
tionary portion of the rotating mechanism,
and an inner core barrel connected to said
head piece, which descends without rotat-
%)ng and encloses a core cut by the rotating

it. : o
2."A ‘soil coring tool, comprising a ro-
tatable spindle, an outer cutting bit con-
nected to be rotated by said spindle, a rela-
tively non-rotatable head piece within the
upper end of the bit supported from a sta-

tionary portion of the rotating mechanism,

and an inner core barrel connected to said
head piece, which descends without rotat-
ing and encloses a core cut by the rotating
bit and enclosed means forming a part of
the outer cutting bit for conveying the cut-

tings and detritus upwardly around the core

barrel. . ’

‘the bayonet joint connection between these
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3. A soil coring fool, compﬁsing a8 To- .

tatable spindle, an: outer cutting bit con-.

nected to be rotated by said spindle, a rela-
tively non-rotatable head piece within ‘the
upper end of the bit supported from a sta-
tionary portion of the rotating mechanism,
and an inner coré barrel connected to said
head  piece, which descends without rotat-
ing and encloses a .core cut. by the rotating
bit and an enclosed spiral conveyor on the
outer cutting bit for conveying the cuttings
and detritus upwardly around the inner core
barrel.

4, A soil coring tool, comprising & spindle,
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an outer cutting bit connected to be rotated
by said spindle, a detachable inner core bar-

- rel, a normally non-rotatable head piece for

10

15.

said core barrel, a spiral conveyor between
sald outer cutting bit and inner barrel
and means independent of the spindle for
effecting rotation of said head piece to con-
nect and disconnect the  core barrel from
the head piece, without exposing the inner

core barrel.

-5. A soil coring tool, comprising a ro-

tatable spindle, an outer- cutting bit con-.

nected to be rotated by said spindle, an
inner core barrel, a normally non-rotatable

head piece for said core- barrel, said core )

barrel being secured to-said head piece by

.- separable connection, a spiral conveyor

" between said. outer cutting bit and inner

20

25

30

35

40

. 45

barrel and manually operated meahs inde-
pendent of the spindle for effecting rota-
tion of said head piece to connect and dis-
connect the core barrel from the head piece
without exposing the inner core barrel,

6. A soil coring tool, comprising a spindle,

an outer casing having a cutting bit, said
casing and bit being connected to be ro-
tated by said spindle, a detachable inner
core barrel, a normally non-rotatable head
piece for said core barrel, a spiral conveyor
on the inner wall of said .cutting bit and
manually operated means for effecting par-
tial rotation of said head piece relatively to
the core barrel to conneet and disconnect
the core barrel from the head piece, with-
out exposing said inner core barrel.

a spindle mounted in said cap, a casing
having an internal gear, a_ driving connec-
tion_between said spindle and gear for ef-
fecting rotation- of said casing, a housing
interposed between said casing and cap, 4
head piece secured in said housing, an outer
rotatable cylindrical cutting bit detachably
mounted on said casing, a. spiral conveyor
formed on said bit, an
detachably secured to said head piece and

means for imparting simultaneous rotative

inner core barrel
. specification.

movement to the cap, housing and head"
- piece relatively to the core barrel and inde-

pendently of the rotation imparted by.the

“spindle, whereby the core barrel may be

locked to or disengaged from the head piece.
8. A soil coring tool comprising a nor-
mally stationary cap, a spindle rotatably

mounted in said cap, a casing having an-

internal gear, a driving connection between
said spindle and gear for effecting rotation
of said casing, a normally non-rotatable
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housing interposed between said casing and -

cap, a head piece secured in said housing, a-
rotatable cylindrical cutting bit mounted .

on said casing, a spiral conveyor formed on
said bit, an inner non-rotatable core barrel
detachably secured to said head piece and

means for imparting simultaneous rotative

movement to the cap, housing and head piece

‘relatively to the core barrel, whereby the

core barrel may be locked to or released
from the head piece. o :

9. A soil coring tool comprising a nor-
mally stationary cap, a rotatable spindle
mounted in said cap, a casing having an
internal gear, a driving connection between
said spindle and gear for effecting rotation
of said casing, a normally non-rotatable
housing * interposed between said casing
and. cap and' enclosing the gear in - said
casing, a head piece secured in said
housing, a rotatable cylindrical cutting
bit- mounted . on said ~casing, a spiral
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conveyor formed on the -inner wall of said -

_ .. bit, an inner normally non-rotatable core
7. A soil ‘coring tool comprising a cap,.

barrel detachably secured to said head piece

by a bayonet joint connection and manually

operated means mounted on the ¢ap for im-
parting simultaneous rotative movement to
the ‘cap housing and head biece relatively
to the core barrel and independently of the

85

rotatien imparted by the spindle, whereby

the core barrel may
from the head piece. : :
In testimony whereof I have signed. this

CHARLES C. HANSEN.,

be locked' to or Teleased
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