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SPECIFICATION forﬁiing part of Letters Patent No, 478,791, dated July 12, 1892,

Application filed October 16, 1891, Serial No, 408,867,

(No model.’

To all whom it may concern:

Be it known that I, FULTON (GARDNER, a
citizen of the United States, residing at Chi-
cago, [llinois, have made certain new and use-
ful Improvements in Anparatus for Boring
Wells, of which the following is a speclﬁe&-
tion. |

This invention is intended as an improve-
ment upon that described and claimed in Let-
ters Patent of the United States No. 455,037,
1ssued tome June 30,1891; and my invention

consists in the features, details of construe-

tion, and arrangement hel ematter described
and clalmed

In the drawings, Figure 1 represents a trans-

verse vertical section of a well in which my
boring apparatus is arranged. Fig. 2 is a
tmns—velse vertical section of the upper por-
tion of my improved boring-tool. Fig. 8 is a
transverse vertical section of 4 continuation
of the tool from the point where it ends at
the bottom of Fig. 2. Fig. 4 is a transverse

vertical section of a continuation of the tool

from the point where it ends at the bottom of
Fig. 3. TFig. 5 is a plan view of the differen-
tlal gears by which the cutting device and the
motor are caused to rotate at different rates
of speed. Kigs. 6,7, 3, and 9 are vertical see-

tions of details that will be hereinafter de-

scribed. Fig. 10 is an enlarged sectional de-
tall of cer ta,m locking meehamsm hereinafter
described, and Fig. 11 is a broken seccional
d1aw1a,mmatlc view of my various 1mp10ve-

mentb as the same are intended to :;Lppeal 1n
use.

It will be understood that my improved bor- |

ing-tool is intended to be operated from the
surface of the ground to great depths in the

boring of Artesian wells or other holes in min-

eral prospecting and for similar purposes and

that the tool itself, with its various parts, is

intended to descend into the earth with the
progress of the hole.

Many parts of the boring apparatus are in-
tended to be constructed and arranged as in
my other patent, to which reference has been
made, and I shall only enter into minute or
detailed explanations of those features em-
ploved in my present apparatus and not in
iny patent which I regard as new and intend

therefore, of many parts will neeessafily be

brief and general, and for minute description

reference is made to my patent above men-

tioned.

tween the outer and the inner tube.

Inmakingmyimproved bormg deviceortool
I make it of three principal vertical sections,
ot which the upper and lower are intended to

55

be revoluble and the intermediate or middle

section non-revoluble as to its exterior shell
or case. | have shown these three sections,
respectively, in the second, third, and fourth
figures of my drawings.

“In the construction of the upper section I

employ a hollow tube or shell A, which may

be of any desired length and dlameter and
made of such thlclmess of wall as will afford
the desired strength.
shell another tube or-shell a of lebs diameter,
so that there may be an annular space be-
These
tubes are intended to be fa,stened together at
the lower end, asshown at a”, by serew-thread-
ing or in any other convement and efficient
manner,sothat they may berevolved together.
At the pmnt o/, where they are united to-
gether, the mtmned end of the outer tube

65

I arrange within this .

70

75

makes a bottom to inclose the lower end of
“the annular space between the two tubes

above mentioned; but such space is prefer-
ably left open at the top.

Within the inner tube is arranged a swivel
a°, that is intended to have the lower end of
the hoisting-cable attached to it and that will
permit the Totation of the tube without rotat-
ing thecable. Inthelower end of this swivel,
link, or connection is arranged a jar mechan-
ism, which I will designate by the letter a3,
that is intended to be %1m11ar tothe jar mech-
anism ordinarily employed with pereussion-
drills, and I need not pause to describe its
con_stmetion and arrangement in detail. It

18 sutficient to say that it is intended to im-

part blows ot the requisite force at such time
as may be desired to the shaft a* for the pur-
pose of operating the holding device, which I
will presently reach in my descrmmon |
Below the revoluble section A of the appa-

ratus I arrange a non-revoluble section B, by

which I mean that it is non-revoluble as to 168
outer shell or case. This section is held from

to form the subject of claims. My description, | rotating as the tool is Workmn' downward by

8o
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means of a holdmn* device b D, described at | tion may be rotated 30 that the apparatus

length in my other patent. - If isthis holding
devlce that the jar mechanism a®, mentioned
above, is intended to operate by fowmﬂ' the

. wedge-shaped block b’ at the lower end of the

shaft a* downward against the inclined inter-
nal surface of the links 6 b, (shown'in Fig. 3

of the drawings,) so that the teeth shown on.

the outer edges of these links will sufficiently
engage the surface of the rock through which
the hole is being drilled to prevent the sec-
tion B from rotating. This holding device,
however, is only intended to operate in the

| downward movement of the apparatus as the

drilling progresses, and it does not operate as

‘the apparatus is moved upward in thehole al-

ready drilled. Casessometimesarise where it

isnecessary to work the machine upward as |

well asdownward, and other holding devices
than the ones b b must be employed. Incase
acaving takes place in the hole above the bor-
ing apparatus or obstructions otherwise fall
into the hole, so that 1t becomes necessary to
makethe device work its way upward through
such obstruetions in order to remove it, I pre-
for toleave the annular space between the 1n-

“ner and outer tubes of the upper section A

20

open at the top, asabove deseribed,so that.the

material falling into the hole Wlll fill such
space. The f&llmﬂ' of the material ontoorinto
the upper section increases its weight and

causes it to more nearly approach the top of

the section B.

35
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_becmon B from rotating.

I have arranged on a sliding piece a’ sur-
rounding the c*,haift at, a wed ﬂe-shaped block b,
resting on a coil-spring, which under the nor-
mal wewht of the upper section of the appa-
ratus holds the wedtre-bhaped bloek b* 1n a

certam position.
I arrange a number of steel blades 4% hung

on plvot.s at their upper ends, alound that-

portion of the section I3 in which the wedge-
shaped block b* is located.
ploy six of these hanging blades, although
any desired number may be used. In theu

normal condition they hang within the sur-

face of the case or section B and do not pro-
trade laterally beyond such surface to inter-
ferewith the downward movement OT Progress
of the apparatus. When a caving has oc-
curred, however, and débris has fallen upon
or into the upper section A of the apparatus,

so as to increase the weight of such section,

the wedge-shaped block b? is forced down

against the resistance of the spring and its

1nclmed external surfaces, operating against

“the inwardly-inclined ba,ck*- of the hanﬂ‘mfr
knives, operate as a cam to force them out
bey ond the surface of the section, so that they

bear against the wall of the hole and hold the
The top of the up-
per section 18 prowded with a cutting-face af

of any suifable eonstruction to cut thmuc-*h'

the obstructions or débriswith which the hole
may have become filled above the apparatus,

and as the section B is held stationary by

meang of the hanging knives 0% the upper sec-

I preferably em-

t

P

can he worked upward as well as downward.
In orderto revolve the upper section with its
cutting-faces ab so as to work the apparatus

upwald to bore its wav out in case of a cav-
ing, I provide means for locking the rotating

70

shaft b° and the shaft a* to cause them to ro- .-

tate together when the apparatus is drawn
upward. As before explained, the shaft af

75

does not rotate as the apparatus is boring

downward, but bears down so thatits beveled

prevent the section B from rotating. 1 ar-
range in the beveled head b’ a cluteh X,
(shown in Fig.10,) which engages with a notch
in the shaft 0° when the apparatus is drawn

upward. Itisshown thus engaged in Fig. 10.

A hole is provided in the shaft at above the

head b’ presses the holding-blades b out to
30

top of the revolving shaft 6° so that when the -

apparatus 1s let down to work downward the

head b’ will slide down to push the holding

devices b out and at the same time dlgenwaﬂ*e

the clutech 2 from the shaft, so that the shafb

b° will be permitted to rotate without rotat- -

ing the shaft a!; but wher the shaft ot is

drawn upward as the apparatus is lifted by

the cable to work upward the clutch is drawn

into the noteh of the shaft b’ so as to engage

it and impart rotation to the shaft o, which

95

rotates the upper section, and thus puts 1ts -
cutting-blade a’into operatmn to boreupward -

as the app&mtus works its way out.

In the lower end of the section Bin a proper
cylindrical space (shown in Fig. 3) is arranged
a hydraulic feeding device B5.  As this fea-

ture, however, 18 debcrlbed in my other pat-

ent above mention‘ed, Iwill pass it by with a
reference for more minute description tosuch
patent. '
b7, by which the hydraunlic feeding mechanism

is operated, is hollow, so that the shaft 6° may

pass down through and revolve in it as 1t
passes on 1ts way 130 the cutting device or tool.
The piston-rod 6 m
lindrical in form, as desired, and I shallin my

I will simplysay that the piston-rod

ay be either square or ¢y-

ICO

105

110

further description treat it as eylindrical. I.

arrange on the piston - shaft 6% a collar 0% .

which may be held in a fixed position on such
shaft by screw-threads orin other convenient

ranged a storage-battery B’.

structions and contain any desired number

of cells, so as to get the requisite electrical
efficiency for the purposesintended.
tended to afford or supply the power for the

Itisin-

operation of the motor by which the cutting-
tool is rotated and operated. 1t also serves

115

way. It affords a shoulder on which is ar- -
_ This storage-
' battery may beof any of the well-known con-

120

125 -

asa means forimparting the necessary weight -

to the drilling tool to make it c,uttmo' Or pene-
trating.,

The electrical (311(311113 %, pa,ssmn' from the
storage-battery to the motor, may be arranged
in a channel or groove .in'..the shaft 6%, as in-
dicated 1n dotted lines in Fig, 4. At a con-

venient place on the shaft 0, and preferably

below the storage-battery,Iarrange a flexible

f

139
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cup B? for trapping the débris as it flows up | be employed, if "desired, although any. other
from the drill around the sides of the appa- | suitable gears for the purpose may be used.

i0
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~and the rotating shaft 4°.
forced into this space is carried down by the
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ratus.
in my patent abovereferred to,it need not be

As this feature, however,is deseribed

here described or explained in detail.

At a snitable point on the shaft{?, and pref-
erably below the flexible cup, is arranged a
pump B3 that isintended torotate around the
shatt and to be rotated and made operative by
the rotation of the drilling-tool. This pump
may be tastened or supported upon the shatt
in any convenient or desired way. Its parts
consist of wings B, which stand out from the
surface of the shaft 6, and vanes B5 which
are attached to the inner surface of the ro-
tating shell inclosing the pump, so as to ro-
tate around the wings B% These vanes are
arranged in a spiral position, so that they op-
erate as a screw to cateh and force the water

which enters at the top of the pump-shell or-

1nclosing case and forceit downward between

the wings B4 around the shaft 6% and through

the slots B° which may be provided with a
screen, if desired,sothatit enters the interior
of the shaft 0" and is forced down between it

constant forcing in of water at the top of the
pump through the magnet-stem of the motor,
keeping the same cool, and on down through

the core-barrel and under the carbons or cut-
ting devices at the bottom of the apparatus,

S0 as to keep the same clean and cool,and up-

ward again with the cuttingsordébris, around

the outside of the apparatus,and into the hole
already bored above the same.

black. The pump is mounted on the top of
the lower section C, so as to rotate with it,
and both the pump and the section C rotate
around the non-revoluble shaft 6’. In the up-

per end of the revoluble section C of the ap-

paratus is arranged a motor ¢ in suitable
space to receive it.
any desired construction and arrangement

and is preferably like that shown and de- |

seribed in my patentabove mentioned.  Itis

intended through proper connections to im-
part rotarymotion tothe upper section A and

the lower section Cand cause them to revolve
at any desired rate of speed. 1 contemplate

revolving the section C at a high rate of speed

and the cutting-toolsat alower rate of speed.
I have therefore arranged the lower portion C’
of the section C so that it may be separately
revolved from the upper portion of the sec-
tion. To effect this, 1 suspend the lower por-

tion ¢ on a collar ¢’ in any convenient way

so that it may be suspended and rotated on
such collar separately from the upper portion.
To impart different speeds of rotation to. the
upper and lower portions of the sections C, I

- employ differential gears C?, which may be of

any desired construction and arranged in any |

desired manner so as to secure the desired
result. I have shownin Kig. 5 a peculiar con-

struction of such differential gears, which may | instead of downward to bore its way up

The water thus

The water is
represented in Figs. 4 and 9 as BY and in solid

This motor may be of

As I-'do not maké the: differential gears by

themselves or separately considered the sub-
ject of claim, I will not desceribe the construc-
tion and arrangement in detail.

forms a core-barrel of eylindrical form with a
space C®in it, in which the core of rock may

extend the desired distance asthe cutting op-

eration of the tool progresses down around it.

After the tool has been worked down the req-

70

The lower
portion C’ of the section C of the apparatus

75

uisite distance to form the amount of core 8o

desired the apparatus is-raised with the

hoisting device and cable so that the teeth ¢*
catch against and detach the core leéft stand-

ing by the descent of the cutting-tool around

1t, so that the same can be hoisted and re-

moved with the cutting apparatus. -

As the cutting apparatus descends in't_o the

earth, it 1simportant that the operator should
constantly know that the hole above the ap-

paratus remains clear and is not being filled

up by excavations that may take place from

various causes, as without such knowledge

there 18 danger that the cutting apparatus
will become s0 embedded and obstructed in

the hole that it is impossible ever to remove

it, thus occasioning not only the loss of the

in boring the hole before the excavation took
place. In order that I may constantly know
that the hole is clear above from the cutting
apparatus, I arrange on the cable at a desired

go

95

tools, but of all the work that had been done

100

point above the top of the apparatus, and -

preferably in proximity thereto, a short tube.

or shell D, which may be clamped to the
cable. This shell is provided at its top with

a wooden or other fragible disk of sufficient

105

diameter to fill-the bore, while permitting it

to readily move up or down within the same.
This disk is provided with perforations or
holes, so that as it is moved up or down pas-
sage is afforded for water throughit tokeep it
ifrom being obstructed in its movement.

The -

110

disk is arranged ona collar d’ or similar sup-

port, which is held by a spring d? at a normal
position above the bottom of the tube or shell
D. Abarorrodd®dependsfromthisdiskinto

a small box D’, which is intended to be water- .

tight, and 1in whiceh 1 arrange two contact-

points d%, connecting with an electrical con-
ductor leading to the top of the holeand con-.

nected to an electrical magnetic -bell in -the

115

120

room of the operator. If nowobstructionsor.

débris should begin tofallinto the holeabove

the boring apparatus and onto the disk d,

such disk would be pressed-down below its

normal -position, so that the rod d?® would

125

bring the contact-points d*together, thus clos-. |

ing the circuit and causing the bell in the op-
He would thus be
immediately apprised of any excavation that.
took place in-the hole, and thereby enabled
to immediately reverse the machinery and .
cause the boring apparatus to move - upward.

erator’s room to be rung.

130
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through the obstructions W]llCh ha,d ben‘un to
accumulate.

- In describing in detail the arrangement of
the disk, contact- -points, and other devices in-
tended to ring the electric bell in the opera-

tor’s room and sound an alarm I have merely

“intended to describe the form and arrange-

10

- 20

ment shown in my drawings, and do not de-

sire or intend to limit myself to the details of
construction and arrangement shown, as I
consider it new to interpose between the bor-
ing apparatus and the mouth of the hole a
device that will be operated upon by accu-
mulating obstructions to close an electric cir-
cuit and ring a signal-bell or sound an alarm
in the operator’s room.

In boring deep wells it may happen th&th

crevices or ether openings will be reached, so
that the supply of water to keep the cutting
devices cool and clean may be exhausted or
lost without the knowledge of the operator at
the surface of the ground, so that before he
becomes apprised of the stateof things at the

 bottom of the hole his cutting device will

- prise the operatorof any less or serious dimi-

30
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have become burned out or destroyed, entail-
ing heavy loss. In order to immediately ap-

nution of water at the point where the cut-
ting devices are operating, I arrange an elec-
tricsignaling deviceintended to cause an elec-
tric bell or alarm in the operator’s room to be
sounded and notice given. 1 have shown

‘such a signaling device in Fig. 6 of the draw-
In the nm‘meular a,rranﬂ‘ement there

ings.
shown 1 %uspend a water-tight tube or box E
inany convenient manner to the bottom of the
hydraulic feeding device, although it can be
located at any other point, 1t preferred L ar-
rangea float F, surrounding the shaft b7, that

1S edapted to be held at a normal pesit.ion on .

such shaft when the requisite supply of water
is present, and in such normal position the
float, by means of an upwardly- extendmwmd
7, holds two electrical contact-points ¢’, sepa-
ratefrom each other. The moment, hewever
that an insufficiency of water occurs thr 0110'h
any cause the float sinks below its normal con-
dition and permitstheelectricalcontact-points
to come together and close an electric eircuit
leading frem them, through the apparatus and
tube, totheoperator’sroom to sound thealarm.
The arrangement of parts above described
may be varled at pleasure. 1 have merely
described them in detail to show one practical

way of arranging a signaling device which

would descend with the borlnn' apparatas and
by eclosing the circuit whenever an insuffi-
ciency of Watel occuarsthrough any cause con-
vey a warning or notice to the operator, so
that he can immediately stop the operation of
the cutting devices until a sufficiency of wa-

ter has been pumped 1n or otherwise sup-

plied, and I do not, therefore, limit myself to

- mere details of eonstruetlon and arrangement.

It is also desirable, in boring deep welle or

‘holes, to provide means by which the operator
“can constantly inform himself as to the state

478,791

of the boring dewees and the eonddmns un-
der which they are working, although - they
may be hundreds or thoueende of feet in the
earth, the same as if he were present to ex-
amine them with his eye and note thelr oP-

erations.
of thus being constantly apprised of the con-

ditions under which the work is being done,
I arrange on the shaft b" at any convenient
point a weter—twht inclosing box or case G,
n whleh a bettery' g and a telephone-tl aAns-
mitter ¢’ may be arranged. The transmitter

“has electrical conneetlon with a telephone-re-
ceiver in the room of the operator, so that the
various noises and sounds ceused by the op-

eration of the cutting devices will be trans-
mitted to the telephone—reeewer The opera-

tor by listening can thus hear the operation

of the cutting devmes,_ the action of the wa-
ter, or other noises that may occur at the bot-

‘tom of the hole, though thousands of feet
~away. He can thus detect by changes in the

character of the sounds transmitted to him
changes in the condition of things under

‘which the boring apparatus is working, and
be enabled thereby to reﬂ*ulate his actions ac-

cordingly.

In Fig. 11 1 have shown a view leading
down mto the shaft with the signaling deweee
D, E, and G arranged at-_;-their eppropriate
places in the same. The electric wires from
the apparatus D are represented as arranged
in a channel or groove d° and the wires from

In orderto provide him with means

75

80

25

10C

thesignaling devwe K are represented as pass-

ing up the bormg apparatus in a channel &7
and the wires from the apparatus G ale rep-
resented as running up in a channel g= All
of these wires enter the cable at the top of
the boring apparatus and pass up the cable

105

to the hoisting-drum S, where they leave the

end of the cable and pass to their respective
signaling apparatus located in the operator’s
room, as shown in Fig. 11. Of course any
other arrangement than grooves or channels
in the side of the boring apparatus that will
bring the electric wires into the cable at the

110

top of the apparatus may be employed, if pre-

ferred, and I have simply illustrated these
channels or grooves in the outside of the ap-
paratus as one practical way of leading the
wires from the signaling devices to the cable
at the top of the apparatus, so that they can
be carried on up in the cable to the top of the
hole or shaft being drilled.

What I regard as new, and desire to secure
by Letters Patent 18— -

1. The eombmatwn with a borlnﬂ‘-tool of
a holding device a,dapted to be set mto opera-
tion only as the boring-toolis worked upwar d,
substantially as deserlbed

2. The combination, with a boring-tool, of

e storage-battery of a dmmeter adapted to en-
ter the bore of the well and follow up the bor-

ing-tool and electrical conductors from said
storan'e-ba,tterv to an electrical meter su beten-
tlelly as described.

3. The combination, with a boring-tool, of

115

120

12§
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a pump mounted on the tool, the pump being
of a size to enter the bore of the well and fol-
low the toolin its descent, whereby it may op-
erate from below the surface and while under
water, substantially as described.

4. The combination, with a boring-tool, of
a pump mounted on the tool and an electric |
motor between the cutting portion of the tool
and the pump, imparting roftary motion to
both, the pump being of a size to enter the
bore of the well and follow the tool in its de-
scent, whereby it may operate from below the
surfa,ce and while under water, substa,ntla,]]y
as described.

5. In combination with a boring-tool, an
electric signaling device adapted to follow
the tool down the hole and to be set in oper-
ation by a weight thereon and an electrical
conductor running from such signaling de-
vice to the room of the operator to sound an
alarm, substantially as described.

6. In combination with a boring-tool, an.

electric signaling device carried down the
hole with the boring-tool and set in operation
by diminution of water -in the hole and an
electrical conductor running to the room of
the operator to sound an alarm substantmlly
as described.

7. In combination with a borlno'-tool a tele-
phonic transmitting device carrled down the

hole with the tool, an eleé¢trical conductor run-

ning to the room of the operator, and a tele-

| phonic receiving device whereby the opera-

tor may at all times be apprised by listening
of the condition of things at the bottom of
the hole, Substantlallv as descmbed

FULTON"—' GARDN_ER.
Witnesses:

THOMAS A. BANNING,
SAMUEL K. HIBBEN.
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