No. 749,718, PATENTED JAN. 19, 1904.

- M. CHASE. -
PROSPECTING INSTRUMENT.

ARPLIOATION FILED APR. 30, 1992,

NO MODEL, 4 SHEETS—SHEET 1,

7] -
BN
5 |M
39 »ll 33
39 _
J3CR\'
i

L(/z‘tiz ESSES ',

e , ‘]szeizZ‘OT".

;:z — 2@@%%



No. 749,718. B ” PATENTED JAN. 19, 1904,
M. CHASE. | :

PROSPECTING INSTRUMENT,
APPLIGATION FILED ‘Araﬁ/o, 1902.

N0 MODEL. 4 SHEETS—SHEET 2.

QY LS T

== & ‘/:f =% % z
7 S SRS = | \
Z?F = = T ff_%/ﬁ I
/ : _:*::_—:E"_—”_‘-}_—;E—: Y =2 — 7 @ ®
7 —Tomgr ] s e,
Z:. I /_22_:_———- —ﬁ__ ‘ é 83 N 474
?5 iy W
é :;__:-‘t—\\\ R CRESS TS Z v r;Er
N7 L\ P
/, , oflo :‘1 5 oel % ‘
o n 22— 1z | 2#
1 i - 0 e
/ ] o ;::_ ! | I I | J/ ‘ _470. il s
e //g//////// 2 .
Fi7, 2 50 ENVEEANS - ‘ }
I o

J .

— "'zzb
l J3

N
o~
T=1 o
1
Llor_ ..
o]
‘

jo
—e_.l0

==
o
LN
o

s

o

33¢

_\
"ol
Rk
o AT

il &6

===}

== =

. . o ' J? E’/ -é‘;_
- Witnessews, | ]?‘7' 3 Lreverntaor:

H R davs, %@%




No. 749,718, |  PATENTED JAW. 19, 1904
- M. CHASE. o o
PROSPECTING INSTRUMENT.

APPLIOATION FILED APR, 30, 1992.

No MobELL - : 4y - 4 SHEETS-SHEET 3.
' “e 72g.0. 6%, " I En sz
1 /:I 3 6 . 3!
S N
TR ) 7 i
|
11 I, 1“'” i.,
"\
iR '!H 13 X
Sl | |
|_Ibll 3 lz ;

i

TEi

-
4]

1

£ =gl
;ll,
[INERAl

|
|

86 35

o




No. 749,718, ' PATENTED JAN. 19, 1904.
M. CHASE. : '

- PROSPECTING INSTRUMENT.

APPLIOATION PILED APE. 30, 1902,
N0 MODEL, ‘ ' 4 SEEETS—SHEET 4.

[\\'&—'I}\\\\\\\\\‘

=

witnesses:

HBharo  fellwcns,



. No. '749,718.

"UNITED STATES

Patented January 19, 1904,

a

PATENT OFFICE. |

 MILTON CHASE, OF HAVERHILL, MASSACHUSETTS.

PROSPECTING INSTRUMENT.

o SPECIFICATION forming part ofb_' Letters Patent Np.' 749,718, dated J. anuary 19, 1904,
- Application filed April 80, 1903 Serial No. 105,261, (No model.) S

To all whom it ma,y CONCETT:

_Beitknown that I, Mirron Caasg,of Haver-
hill, county of Essex, and State of Massachu-
setts, have invented an Improvement in Pros-'
pecting Instruments, of -which the following
description, -in connection with the accom-

- panying drawings, is a specification, like char-
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acters on the drawingsrepresenting like parts.’

My invention relates to means for boring -

holes to a considerable depth in the ground
for the purpose of prospecting or securing

'samples of the earth before sinking a shaft;

and its special object is to provide a means
for accomplishing the above purpose which.

is especially adapted to_be used in boring’
“through frozen earth and which is provided

with means with which samples -of" the earth
may be conveniently drawn to the surface, so
that the boring-tool may be cleared and the
character of the borings ascertained. ‘

A further object of my invention is to pro-

" vide mesans for driving the boring-teol which

are especially adapted to be operated by hand-
power. ' _ L
T accomplish the above-named objects by

~ providing-aboring-tool with passages through

30

which a heated liquid may be eirculated to
heat the tool, so that it will melt the frost or
ice in the earth, and thus render the work of
driving the tool much less than if it were not
heated.. I further provide an earth receiving
and excavating -device which is ‘attached to

© thé tool and.is adapted to receive the earth as
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it is discharged from the cutting-blade there-
of, said device being adapted to be withdrawn
when desirable, so that the tool may. be freed
of borings and the quality. of the earth be
tested. I further provide amovableplatform
on which the persons who drive the boring-
tool may stand, so that their weight will act-

‘to. force the tool downwardly while they are

operating the tool-rotating mechanism. ‘
For a more complete understanding of my

invention reference is made to the accompany-

ing drawings, .in ‘which— : o
Figure 1 is a side elevation showing the.

manner of using my invention.: Fig..2 is a’
_central vertical cross-section of thé tool ro-

tating, liquid-circulating, and heating means. .
Fig. 8 is a plan view, partly in cross-section,

on the line 2 » of Fig. 1. ‘Fig. 4 is an end
elevation of the tool-rotating mechanism: Fig.

"5 is a partial cross-section on the line b of Fig.

6. Fig. 6 is a cross-section on-the line ¢ of
Fig. 5. Figs. T-and 8 are cross-sections on
the linés & & and ¢ ¢, respectively, of Fig. 6.

 Fig: 9 is a bottom_plan view of the drilling-

tool. Figs. 10 and 11 are detail views of the

55

handle of the earth-removing device, Fig. 10 .

being a cross-section and Fig. 11 a central
longitudinal section. Fig. 12 is an end view

of one of the shaft-sections. . Fig.13isadetail

view of a part of the earth-removing device.
Fig. 14 is a.plan view of the burner. Fig. 15
is'a detail view showing the valve in a closed
position. . Fig. 16 is an elevation of a modi-
fied form of boring-tool. Fig. 17 is an ele-
vation of the upper end of one of the sections

thereof. Fig.181is a central longitudinal sec-

tion of the tool shown in Fig. 16. through one
of the joints between two sections. Figs. 19
and 22 are similar views of the lower end of

the tool on sectional planes at right angles to
| each other. TFig. 20 is a similar view of the - .

upper end of the tool. Fig. 21 is a bottom
view thereof, ’

6o
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As shown in the drawings, the combined -

tool rotating; heating, and liquid-circulating
apparatus - comprises . a rectangular -shaped
frame 1, which is provided with bearings 2 2

and 21 21 inits upper end, in which a pair of

shafts 3 are journaled, said shafts being pro-
vided with cranks 4 at their ends and being
arranged in alinement. Fach shaft is pro-
vided with' a_gear 5, whichi is adapted to en-
gage a circular rack 6, the latter being firmly
secured to the top of a metal tank 7. Said
tank 7 is cylindrical in form and is secured to
a tubular shaft 8, which is centrally arranged
therein in a vertical -position.  Said shatt 8
is journaled in ball-bearings 9 and 10, which

| are respectively arranged in the upper and
Jlower horizontal portion of the frame, as’

shown in- Fig. 2. An oil-burner 12 is ar-
ranged beneath the tank 7 and supported by
the frame, the ¥éservoir of said burner being
provided with a slot 12%, (see Fig. 14), which

is adapted to receive the shaft 8, so that said
reservoir may be concentrically arranged with.
respect to the shaft 8 and the tank 7. An an-
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nular shield or chimney 13 is secured to the
tank 7 and projects below the bottom thereof,
as shown in Fig. 2. -

A pair of platforms 26 are flexi bly connected

to the lower end of the frame 1 by chains 27, .

their adjacent ends being jointed to collars
98, which are swiveled on the lower end of
shaft 8 and supported by a collar 80, which
is secured to said shaft. Curved legs 29, hav-
ing rollers 30 at their lower ends, are con-
nected to the outer ends of said platforms and

are adapted to rest on the ground. Curved

arms 11 are rigidly secured to the vertical

‘portions of frame 1 and extend along the side

of each platform for a suitable dlstance there-
above.

The frames 1 are provided. with integral
guide-lugs 1* at_ each side thereof, which are

- adapted to receive vertical standards 51, said

20

25,

standards being firmly secured to a rectangu-
lar frame 32, which is in turn firmly secured
to the ground by ary suitable means. A
pump-lever 14 is pivoted at 15 to one side of
the frame, and its opposite end is connected
to an eccentric 16 on one of .the shafts 3, as
shown in Fig. 1, so that said lever will be

swung as the shaft is rotated. . A piston 17 is.

arra,nged in the upper end of the tubular shaft

" 8 and is connected to said lever 14 between

30

35

its ends by a piston-rod 18. A partition 22
extends centrally and longitudinally of the

“tubular shaft and divides the same into two

passages 23 and 24, said partition being bent
obliquely and connected at its upper end ‘to
the inner surface of the shaft nearly ona level

-with the middle of the tank.. The passages:
23 and 24 are respectively connected to the

tanks by means of openings 19 and 20, the

. latter being provided with an mwardly—open—

40.

ing check-valve 21. - A check-valve 25 is also’
. arranged in the passage 24 a short distance

. below the check-valve 21.
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A double-turning plug—val\}e 87 is arranged

in the tubular shaft 8 just below the frame 1,

said valve being adapted to either simultane.
ously close or open both of the passages 23
94. The casing of the valve 8% is preferably
brazed or otherwise permanently secured to
the shaft 8, and therefore practically forms

an integral part thereof. The end of the shaft_

8 which projects below the Valve-ca,smg and
on which the collars 28 are swiveled is pro-
v1ded with a flange 8° at its lower end on Whlch

- a union coupling-ring-8' is swiveled.

The lower end of the shaft 8 is prov1déd with

a.regular series of longitudinally -extending |

lugs 8%, (see Figs. 5 and 12,) and the central
partltlon 22 extends to the lower end of said
shaft 8, as shown in Fig. 5.

A tubular shaft g8, havmg av centrally—ar-'

ranged longltudmally -extending partition 22°,
is prov1ded with lugs 8* 8" at opposite . ends,

" lugs 8 being adapted to fit. into the notches

65

between the lugs 8% at the "lower end of the
shaft 8and theend of the shaft 8 at which lugs

749,718

8 are located bemg threaded to receive the

coupling-ring 8%, the opposite-end thereof be-
ing provlded Wlth a similar coupling-ring 8",
which is swiveled thereon.
22° of said shafts 8 8’ are so arranged that when
the lugs of one shaft engage the notches of
the other and the two shafts are connected by
the ring 8° the end of one partition will reg-
ister with the end of the other, so that they
will be substantially cohtinuous.

A boring-tool having a hollow body 33 is
prov1ded the upper end of which i is identical
in every particular to the threads, notches,
and lugs of the threaded end of the shaft 8,
and as the lower end of the shaft 8, having
the ring 8° is formed the same as the lower
end of the shaft 8 the upper end of said tool
may be connected to the lower end of the shaft
8', as shown'in Figs. 1; 5, and 6, or directly
to the end of the shaft 8. As shown in Figs.

5, 8, and 7, the body 83 is concavo-convex in
cross-sectlon and is divided by a partition 22",
the upper end ‘of which abuts against and is
continuous with the partition 22° of the shaft
8’ when the latter is connected to- the upper
end of the tool, as shown in Fig. 5, or which
will be continuous with the partition 92 when
the tool is connécted directly with shaft 8.

The hollow portion of the body 33 extends

nearly to its lower end, and said partition 22°

- extends nearly to the bottom of said hollow

portion, So that a passage-way is left below
the lower end of the partition which connects

The partitions 22‘ C

70
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the two chambers into-which the body of the -

tool is divided by said partition.. 'When the

100.

parts are connected as above described, it will -

be clear that the passages 23-24 extend to the
lower end of the tool, where they are connecb—

ed, so that when the pump-plston 17 is.recip- -
‘rocated the liquid “will be foréed down the
passage 24 into the lower end of the passage’

93, then up the latter and back into the tank..
The lower end of the tool 33 is provided
‘with a blade 35, which has tapered and bev-

eled side edges which fit into a correspond--

ingly-tapered and dovetailed groove in the

lower end of the body, as shown in full and
.dotted lines in Fig. 9 and at 61 in the modifi-

cation shown in Figs: 16 and 19, hereinafter
referred to, and has its cutting edge radially
arranged Wlth respect to the axis of rotation
of the tool. (See Fig. 9.) A screw 35 passes
through a slot in the blade and is threaded

into the lower end of the body 33. Thisscrew -

is not intended to hold the blade in place when
the tool is rotated forwardly in the operation
of cutting, as the tapering side of the groove
in which the blade is located servesto perform
this function; but said screw acts to prevent
the blade from becommg displaced. when the
tool is rotated in the opposite direction. A

105
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shaft 36 is firmly secured to.the body of the

tool and extends radially from its axis sub-
stantially at right angles to the cutting edge
of the blade 35, and a series of knife-édged

130
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disks 37 are loosely joﬁrnaled‘ on said shaft,
the edges of said disks preferably extending

_ slightly below the cutting edge.of the blade.

10

Said tool 33 is also provided with an earth-re-
moving device which consists of a tube 39,

~open at its lower end and of double-convex:
shape in cross-section and which is adapted -

to be fitted between the guides 33% at the edges
of the concave side of the tool-body 83, (see
Fig. 7,) the side of said tube-39 next the con-

. cave side of the tool-body fitting said concayve

15

side, and the opposite side of said tool being |,
continuous with the convex side of the body, -
so that when said tube is in place between thie
‘guide-ribs 33¢ the tubeand body will unite to

makesubstantially a perfect cylinder, asshown
in Fig. 7. The concave side of the body is

- provided with a lip 83°, against which the

- lower edge of the inner side of the tool:39

20
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abuts, as shown in Fig. 6, said concave side
being curvéd inwardly below said lug, form-
ing an earth-receivingrecess which extends to
the edge of the'blade 35.- The tube 39 ispro-
vided with. a closed plate 40, of flexible metal,
which is fitted to the inner surface of the outer
wall of the tube 39, said plate being provided
tith a series of forks 40* at its lower end:

Said plate is connected to a jointed rod 42,

which extends upwardly through the upper
end of the tube 39. and is arranged within a
tube 41, which is in turn connected to the
threaded upper end of the tube 39 by a union
coupling-ring 41*. Thelower end of the outer
wall ot the tube 39 is bent inwardly to provide
an obliquely-extending lip 39%, above which
the lower end of the plate 40 is normally sup-
ported. When said plate 40 is moved down-
wardly, said lip 39* will engage the prongs 40*

- of the plate 40 and. bend them to an oblique

position, as shown in Fig.. 6, so that-the ends
of the prongs will engage. the inner side of
the tube. . The lower ends of said plate are

. curved, (see Fig. 13,) so that when it is moved

45
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down toits lowest position it will fit against the
opposite wall of the tube. . The tube 41:is
threaded at its upper end, so that similar sec-
tions of tubing, likewise having a coupling-
ring at one end and screw-threads at the other,
may be connected thereto. The rod 42 may
also be made in sections and-connected by a
common ** fish-pole” joint, (see Fig. 11,) sothat
the length of said tube and rod may be indefi-
nitely increased. A-shorthandle 44 is prefer-
ably connected to the rod 42 and extends
through a slot in the tube 41 closely adjacent
the upper end of the tube 839. A plunger 45 is
arranged in said tube 89, and a rod 46 is con-
nected thereto and extends through the upper

_end of the casing 89, as shown in Fig. 6.

A rack 47 is removably connected by clamps

47" to one side of the shaft 8 and extends lon-

gitudinally thereof, and a pinion 48 is secured
to a shaft 49, which is journaled. in a tripod
50, and is provided with a crank: 51.

Having now described the construction of

my device, the manner of using the same may
be described asfollows: The frame 82 is firmly

it is desired to sink the hole into the earth,

31 will be in a substantially vertical position.
The frame 1 is then placed in the position
| shown in Fig. 1, so that said standards 31 pass

oil or other liquid, and the burner is lighted;
:50 that the oil is heated to a comparatively
“high .temperature:

$s0 that its cutting end rests on the ground,
‘and the platforms 26 will then be nearly hori-
“zontal, as shown in Fig. 1. Valve 8¢ is then

‘the device then take their places upon the
platforins 26 and rotate the shafts 3 by means
of the cranks 4, so that the tank 7, shaft 8,

‘are rotated the piston 17 will be reciproeated,
drawing the heated liquid in the tank into the
passage 24 and forcing the same down through
the chambers of the tool and back again up
the passages 28 into the tank. ~As the plat-
forms 26 are flexibly connected with the frame
1 and as fully one-half the weight of each man
is sustained by said frame, which is in turn sus-
tained ky the tool as itSend rests on the ground;
it will be obvious that the weight of the men
will aid materially in forcing the tool into the
earth asitis rofated.  Thearms 11serve anim-
portant function, as they give the men who
rotate the driving-shaft something to brace

driven into the earth the platforms tip to-some
extentas they swing downwardly, and theroll-
ers 30 on the ends of the legs 29 at the same time
permit the legs to slide away from the shaft 8.

As soon as the liquid is cireulated through

abling the tool to melt the frost in the earth
and dry and soften it, so that the work of bor-

tated. The tool will sink into the earth until
the collars 28 rest on the surface thereof and
further downward movement is prevented..
The valve 8% is then closed, the tool is un-
coupled from the lower end of the shaft 8,
and the frame 1 is again lifted. ~Shaft 8’ is
then connected to the upper end of the tool

When the collars 28 agairi sink to the ground,
the valve 8" is again closed, and another shaft
similar to the shaft 8 is interpored between
shaft'8 and the previously-added section, so
that the length of shaft 8’ is again increased.
Succeeding sections of shaft 8', tube 42, and
rod 41 are thus added until the tool is driven
to thedesired depth. When the toolis driven
helow the frost-line, the pump may be dis-

secured to the ground about the place where

said frame being arranged so that its standards’

The tool 33 is first con-
-nected directly to the lower end of the shaft 8,

against as they turn the cranks. As the toolis

s

70

through guide-lugs 1* of the fraine, valve ge
is closed, (see Fig. 15,) tank 7. is filled with

75

80‘

“opened, and the*two men who are to operate .

85

‘and tool 83 will' be rotated: As the shafts 3.

90

95+

jgele}

105

the tool it becomes heated by the liquid; en: ‘

110

ing the hole in the ground is greatly facili- -

115

33 and to the lower end of the shaft 8, as -
shown in Fig. 1, and the valve 8 is again
~opened and the boring operation continued.

120

125

130:
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. the tube, as shown in Fig. 6.
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connected and the he‘ttan‘ of the liquid in
tank 7 discontinued. Durmcr the first part

- of the operation the earth will be readily dis-

charged at the surface; but assoon as the tool
is forced below the surface to a considerable

- depth it will be necessary to employ the earth--

removing tube 39, aheady described. . Tube
39 is then placed in the position shown in

‘Figs. 6 and 7, with the plate 40 drawn ap so

that its end is open. The earth which is cut
away by the knife 35 will first fill the récess
below the end of the tube and then will be
crowded upwardly into the tube, so that said
tube will be filled with earth. When the tube

'39 is full, the rod 42 is forced downwardly,
" causing the plate 40 to close the lower end of

. Then pipe 41
is drawn upward, lifting the tube 39 out of
engagement witli the tool-body 83. As the
ends of pipe 41 and rod 42 would strike the
frame as it is drawn up, the sections thereof
will be unjointed as they are drawn to the
surface, so that the tube 39 may be drawn

from the hLole without distur bing the boring
apparatus -~ When said tube is removed,. the
plate 40 i» drawn upwardly by means of the
handle 44, and the end of the tube is opened
so that the earth therein may be expelled by
means of the plunger 45. After the earth is
remsoved from the tube it is again forced down
into engagement with the tool- -body 33, the
pipe 41 and rod 42 being again coupled as it is
lowered. The loose shalp edged disks 37
serve to looseén the earth in advance of the
eagagement of the blade therewith. When

‘it is necessary to remove the tool-hody 33 sp
as to supply a new blade, the valve 8

d

. closed, and the shatt 8 is disconnected trom

40

the ‘adjacent seétion 8', and then the whole
frame and its connected parts are lifted above

~the ‘ends of the . ouldm(r standards 31 and

~ moved t0 one ‘side, .

The tripod 50 is then ar-

~-ranged'so that its pinion 48 engages the rack

' as

'27‘_7.4:7 ‘on"the shaft 8, and -the c1ank is turned,

lifting the tool out of the ground.
«In Figs 16 to 22 I show a modified form of

“horing-tool which [ preferably employ in bor-

OJ‘
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“thg Holes in certain earth formations.
_ todl 60 shown in said figures resembles an or-

The

dinary form of twist-drill, except that the cut-

‘ting end thereof is prov1ded with a pair of

pposltely-‘u ranged blades 61, which are fitted
into tapering dovetailed grooves in the ends
of the spir als of the drill, as préviously de-
scribed with respect to’ blade 35 of tool 33.
The spirally-extending grooves 60* of the tool
lead down to the cutting edges of the blades,
so that as the: materlal is cut away by the
blades it will be lifted into the grooves and
gradually forced upwardly as the ool rotates.

. These grooves are preferably made relatlvely

narrow at their lower ends and gradually in-
crease in width as they ascend, so that the
danger of clogging arising from the material

becommo wedored into the grooves is practi- |

-

60", .

cally obviated. The tool is preferably made
up of a series of sections which .are firmly
connected together. The upper end of each

section is provided with an obliguely-disposed ‘

seat 60°, as shown in Fig. 17, having shoul-
ders 60° at its ends, which extend. obliquely
to the surface ol the seat and provide a V-
shaped socket. The lower end of the next

7°.

section above is made to fit said seat and -

socket, and when the upper and lower ends of
two sections are fitted together, as shown in
Figs. 16 and 18, they are secured together by
screws 62, which extend acr 0ss the ]omt The
meeting surfaces are soarranged that the body
of the tool will be c_ontmuous at the joint.
When the tool is rotated, the strain of this

75
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joint will not be taken up to a material extent -

by said screws 62, but the force will be ex-
erted against the shoulders 60° and the seat
Said screws are necessary, however, to
keep the parts in their proper positions.

cast each spiral of the dnll is cored so that
passages 23 and 24" are formed therein, said
passages extending throughout the ‘entire

The .
drill 60 is made of cast-steel, and when it is -

85

go

length of each section except the lower sec-

tion, which bears the knives 61.
gated slot (see Fig. 22) is formed in the mid-
dle portion of_ the lower section, which con-
nects the lower ends of said passages and af-
fords free circulation of liquid closely adja-
cent the blade,s of the tool. The upper sec-
tion 60% is contracted at its upper end, and

An elon--

95

passages 23% 24* therethrough lead into said .

contracted portion, the latter being provided
with tongues and being threaded, so that, it
may be connected to the lower end of shaft 8
‘or one of the sections 8', as previously de-
scribed. The sections of the. drill between
the lower section, which carries the blades,
and the upper section, to which the shaft 8 is
connected, are substantially identical and may

be increased in number to any extent required:

within certain limits. - Each of these inter-

mediate stations are practically identical, and

they are so formed that the ends of the pas-
sages through one section will register with
the ends of the passages.in the adjacent sec-
‘tions. . The manner of operating this tool is

identical with that previously described, the-

tool being heated by the circulated liquid
and the frost being extracted from the earth
as it is cut away by the tool. The material
which is cut away by the knivesis carried up
by the spirals as the tool is rotated, or the tool
may be drawn out of the earth after the spi-
rals have been filled and the earth removed
therefrom. In practice it will be necessary to
remove the tool at comparatively short inter-
vals on account of the necessity of changing
the blades 61, which will become dulled after
a certain length of time, dependent largely on

thie character:of the earth through which the

passage is being made.
From the for egoing description it will be

100
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seen that T have produced an apparatus which
may be advantageously employed in ascertain-
ing the character of the earth at a consider-

‘able distance below its surface withoutits be-

ing necessary to:sink a shaft. L

The feature of heating the tool while it is
being driven through the frozen earth may be
advantageously employed on a larger scale
than that shown, and other ¢hanges may be
made without departing from the spirit of my
invention. e

Having thus described my invention, what
I claim as new, and desire tosecure by Letters
Patent, is— v ' '

1. A prospecting instrument comprising a
boring-tool having a pair of liquid-tight pas-,
sages connected at the lower end of the tool,
and extending longitudinally thereof, means

for operating said tool, a reservoir and means

for circulating heated liquid through said

* reservoir and passages, substantially as de-
scribed.’ ‘ ' :

25

.30

2. A prospecting instrument comprising a
boring-tool having a cutting edge atits lower
end, two liquid-tight passages which extend

- longitudinally of said tool and are connected

at their lower ends closely adjacent said cut-
ting edge, areservoir into which both said pas-
sages lead.. means for operating said tool, and-
means for circulating heated liquid through.’
said reservoir and passages, substantially as
described. - C I
. 3. A prospecting instrument comprising a

" shaft having two liquid-tight passages which

35
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extend longitudinally ‘thereof, a- boring-tool
which is connected to said shaft and is pro-
vided with passages which are respectively
connected with the passages therein, said pas-
sages being connected near. the cutting edge
of the tool, afluid-containing reservoir, means
for heating the same, connections between said
reservoir and the passages of said shaft, means
for circulating heated liquid through said res--
ervoir and passages, and means for rotating
said shaft, substantially as described.

4. A prospecting instrument comprising: a
shaft having two passages which. extend lon-
gitudinally thereof, a tool which is connected
to one end of said shaft, said tool having pas-.
sages which register with the passages of said

. shaft and are connected. at the eutting end of

55

said tool, a liquid-containing tank which is
borne by said shaft and is connected to the

-passages therein, a pump for forcing the lig-

uid into one of said passages and for cansing

" thie same to be discharged back into the tank

6o

through the other passage, means for rotating
said shaft and for simultaneously operating
said pump, substantially as described.

5. A device of the character described com-
prising a frame, a pair of driving-shafts jour-

“naled thereon, a tubular shaft which is jour-

naled in said frame and is operatively con-
nected with said driving-shafts and has'a pair

R >

of liquid-passages therein, a tool which is con-
nected to said shaft and is provided with a
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pair of liquid-passages which are respectively . -

connected with the passages of said shaft, a
liquid-containing tank which is carried by

said shaft and is connected to the passages:
“thereof, a pump which is operated by one of
said driving-shafts and circulates theliquid in

said tank through said passages, and means fox
heating said liquid, substantially as describeds

6. A device of the character deseribed com-
prising a frame, apair of platforms which are
flexibly connected to said framie at their adja-
cént ends, a supporting-leg for the opposite
ends of each platform, a pair of driving-shafts
which 'are journaled in said frame having
cranks, an upright shaft which is journaled in
said frame and is provided with a boring-tool
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at its lower end, and suitable connections be- |

tween said upright shaft and said driving-
shafts whereby the upright shaft may be ro-
tated, substantially as described. '
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7. A device for the purpose described, com-

‘prising a frame, a pair of oppositely-arranged .

platforms which are flexibly connected to said
frame at adjacent ends, supporting-legs which
are connected to the opposite ends of said

platforms, a pair of horizontal driving-shafts

which are journaled in said frame having suit-
ably-arranged cranks, an upright shaft which
is journaled in said frame and is operatively
connected with said driving-shaft, a boring-
tool which is connected to said upright shaft,
and arms which are rigidly connected with
said frame and extend to one side of said plat-

forms between the platforms and the cranks,”
substantially as described. ' -

8. A device of the character described com-

prising a frame, a tubular shaft which is jour-

naled in said frame and is provided with a
pair of longitudinally - extending passages,

means for closing both of said passages, a

liquid-containing tank which is connected to
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said passages, means for heating the liquid in" .

| 'said tank, a boring-tool connected to said sha!*

beyond said closing means and provided with
a pair of circulating-passages which extend
to the upper end thereof, said passages regis-

tering with the passages of said shaft, means.

carried by said frame for rotating said tubular
shaft, and means for conducting the liguid in

said tank through said passages and returning.

the same thereto, substantially as described.
9. A device for the purpose described com-
prising a boring-tool having an earth-receiv-
ing recess, means for rotating the same, means
for removingthe borings of said tool com-
prising a tube open 4t its 16wer end and ar-
ranged in said recess, a flexible plate arranged
to slide. within said tube and connected to one
side thereof, means for reciprocating said
plate which extends upwardly from said tube,
means for bending said blade to an oblique
position as it is forced downwardly to thereby
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close the lower end of sald tube, and means’

for lifting said tube out of said earth-receiv-
'ing recesses, substantially as described.

~ 10. Adeviceofthe character described com-
prising -a frame, an upright tool- carrying
shaft which is journaled and held against lon-
gitudinal movement therein, a pair of oppo-
sitely-arranged platforms which are flexibly
connected to said frame at adjacent ends, a
supporting-leg. for -the opposite end of each

‘platform, and means connected to said shaft

for opera,tmo the same, substantlally as de-

- .seribed.
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11. Adefflce of the character described com-
prising a frame, an upright tool - carrying

- shaft which is journaled and held.against lon-

. gitudinal movement therein, a pair of plat-

20

~forms which are flexibly connected at adja-

.cent, ends to said frame, means for rotating

.said upright shaft, and means for guiding said

frame in a direction parallel to.the axis of
said shaft, substantially as described.

12. A device for the purpose described com-

prising. a vertically - movable frame, an up-

«
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right shaft journaled therein, medns for rotat-
ing said shaft, a boring-tool connected with

the lower end of said shaft, a horizontally-

arranged gear which is connected to said shaft,

25'

a pair of driving-shafts which -are Journaled :

in said.frame and are provided with- gears
which mesh with said horizontal gear, cranks
which are connected to the outer ends, of said

“driving-shafts, a pair of platforms which are

flexibly connected to said frame at their ad-
jacent ends and are arranged beneath said
cranks, a pair of legs which are connected to
the opposite ends of said platforms, and curved

arms which are connected to each side of said
frame and extend to one'side of each platform -

between the platforms and the cranks, substan—
tially as deseribed. -
Tn testimony whereof Thavesigned my name

“to this specification in the presence of two sub-

scribing witnesses. = -
MILTON CHASE
’ Wltnesses

Louts H. HARRIMAN,
- .. J. L. HUTCHINSON.
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