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To all whom It may concern:

Be it known that I, HENRY C. SAFFORD, a
citizen of the United States, residing at Brook-
lyn, 1n the county of Kings and State of New
York, have invented new and useful Improve-
ments in Tools for Boring Wells, of which the
following 1s a 5pe01ﬁcat101:1

This invention relates to 1mprovements 1n
tools for boring wells; and it consists in the
combination, with the tool, of cleaning appa-
ratus for removing the material of excavation
without drawing the tool from the bore-hole,
the same being washed out by passing a
stream of watel through cleaning-pipes at
tached to the tool.

The invention also consists of disintegrat-
ing-tubes for driiling in elay or similar ma-
terlal

In the accompanying drawings, Figure 1 is
a Side elevation of the device.
front elevation of the same,

Similarlettersindicate corresponding parts.

In the drawings, the letter A indicates the
coupling, bored out and tapped at ¢ to receive
the cleaning-pipe B, which is firmly screwed
into the same.

C 1s another cleaning-pipe, provided Wlth
threads b, and 1s screwed into a hole, G, pro-
vided with threads, in the bottom of the coup-
Iing A.

D is the drill, screwed in the bottom of the
coupling A.

To the drill D are attached expanding
reamers d d'. The reamers consist of elbow-
levers, which are pivoted by means of bolts e,
and can be turned about the same, so as to
vary their cutting diameter by means of the
rope f, connecting the two eyes ¢ of the ex-
panding reamers d d’, and connected with a
rope, h, passing to the surtace of the earth
when the tool 1s used. |

¢ ¢ are blocks secured to the drill D, and
act as stops for the expanding toes.

r are slots in the drill D, in which the toes d
d’ slide.

J are dlsmtegra,tmg tubes, secured to the
blade of the drill by means of the pins %, en-

tering the dr111 D, and the cla,mps [, secured |

-vation upward and out of the bore-hole.

Fig. 2 is a

| to the drill D by the bolts m and pressed

against the disintegrating -tubes j by the
bolt .

After the drill D is set in motion, and when
a sufficient quantity of the excavated material
has aceumulated, water is forced through the
pipe B. Passing in the coupling A, the water
passes In the bottom of the bore-hole through
the pipe C, and washes the material of exca-
De-
pending on the material of excavation, the
water may be kept running continuously.

When sinking a hole in clay or similar
earths, the drill D alone would have no fur-
ther eitect than to separate the material,
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which would close up again after each blow

of the drill. 'To prevent this the disintegrat-
ing-tubes j are attached to the drill D. On
the downward motion of the drill Dtheearthy
material 1s forced up the disintegrating-tubes
7, and leaves at the top of the same as bars
of, to a certain extent consistent, material
which are easily washed up by the water pass-
ing through the cleaning-pipes B C, the clean-
1ng-pipe ending a little above the top of the
disintegrating -tubes j.

The object of the expanding toes d d' is to
form a hole larger than the drill D would by

itself, thus preventing the drill from becom- -
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ing stuck in the bore-hole, and also to enable

the bore-hole to be lined as the drilling pro-
ceeds. .

When it is desired to withdraw the drill
after lining, the expanding toes d d’ are low-
ered, by means of the ropes 2 and f, until

| they lie wholly within the edges of the drill

D, aiter which the drill can be removed inthe
usual manner.

I am aware that a well - boring drill has
heretofore been provided with expandmg bits
or reamers, the same being connected by a
rope with a drill- rod, so that when said rope
is shortened or contracted by contact with
water in the bore-bole the reamers are pro-
jected beyond the drill to enlarge the hole
made by the latter.

"What I claim as new, and desire to secure by
Letters Patent, 18—
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1. The combination, substantialiy as here- | 1In testimony whereof I have hereunto set
inbefore described, with the drill D, of the | myhand and seai in the presence of two sub-
cleaning-pipes B o and the coupling A. | scribing witnesses. |

. 2, The combination, substantially as here- | |
5 1nbefore described, With the drill ‘D, of the | - HENRY C. SAFFORD. |[L. s.]
- disintegrating-tubes 4 j. | 8 -

3. The eombination, substantially as here- ;. Witnesses: |
inbefore described, with the drill D, of the | K. K. K ASTENHUB: ER,
cleaning - plpes B C and the dlsmtewlatmn' - WiIiLLiAM MILLER.

10 tubes s j. |
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