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To all whom it ALY COLCEPTY:
Be it known that I, RALPH J. BROTH

EM, &

citizen of the United States, residing at Hen- |

drum, in the county of Norman and State of
Minnesota, have invented certain new and

useful Improvementsin Drills; and I do here- |

by declare the following tobe a full clear, and
exactdescription of theinvention, such as will
enable others skilled in the art to which it ap-
pertains to make and use the same.

My invention has for its object to provide
an improved expansion-drill or boring-tool
especially adapted for boring wells; and to
this end the invention consists of the novel
devices and combinations of devices herein-
after described, and defined in the claims.

The improved device is illustrated in the
accompanylng drawings, wherein like char-
acters indicate like parts thmu chout the sev-
eral views, |

As is well known, it is customary in boring
wells to employ a tubular casing to prevent

caving in of the small hole which is drilled.
This casing must follow closely after the tool,

and the tool must of course be capable of drill-

ing a hole large enough to freely admit the
casing. The tool must also be capable of ex-
pansion and contraction, so that when con-

tracted it may be inserted and withdrawn
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through the tubular casing.

In my invention I accom phsh the above re-
sults by simple and efficient mechanism, the
preferred form of which is illustrated in the
accompanying drawings.

Figure 1 shows my improved drill or bor- |

mﬂ‘-tuol in side elevation. Iig. 2 18 a seetion
on the line #° x° of Fig. 1. Fig. 3is a view
corresponding to Fig. 1, but wwh some parts
sectioned and others bmken away. Fig.4is
a view corresponding to Fig. 2, but sh{)wm@*
the drill inserted into a casing - tube and
showing the parts of the drill in different ad-
justment. Fig, 5 is a section on the line «° &3
of Fig. 4. Fiﬂ‘ 6 is a detail in side elevation
correspondmg in the position of the parts to
Fig. 5, some parts being broken away. Fig.7
is a section on the line "« of Fig. 2, and Fig.
3 is a detail view of the jaw-closing spring.
The character z indicates a Well-hele which

so is being bored, and the character ' indicates

an incasing tnbe or pipe.

The head or body of the tool 1 is of cyliu-*

driecal form- a,nd is adapted toslide very freely
within the casing 2. At its upper end it 18
formed with a reduced and screw-threaded
shank 2, to which the tool-operating plpe 3 18
detaehably secured.

The ¢hisels or cutters 4 overla,p the one
with the other at their flat inner faces and
are provided with tapered stems 5, which fit
in a tapered socket 6 in the lower end of the
head 1 and are pivotally connected by a bolt
or pin 7. When the stems § are drawn into

‘the socket 6, the cutters 4 are held distended

laterally or expanded bevond the sides of the
head 1 far enough to eut or drill a hole of
greater diameter than the casing 2. When
the eutters are thus distended, shoulders 4°
at the upper ends thereof project beyond the
sides of the head 1, as shown in Kigs. 1 and 3.

Thecharacter 8 indicatesa U -sha,ped spring
017 staple-like link, the ends of which are
turned outward at S* and are inserted into

 snitable seats formed one in each stem 5.

This spring 8§ tends to draw the cutters in-

I ward.

Mounted within the head 1is a qmte strong
coiled spring 9, one end of which isattached te
the 3pring—staple 8 and the other end of which
is anchored to a screw or pin 10, shown as
passed diametrically through the upper end
of the head 1. This spring 9 exerts consid-
erable force, tending to draw the stems 5 up-

ward into close engagement with the socket

6, and thus to keep the cutters 4 distended
or spread out, as shown in Figs. 1 and 3.

The bolt or pin 7.18 prowded at one end
with a head 11, which codperates with a latch-
spring 12, the upper end of which, as shown,
i8 seeured by the said serew 10 -a,nd,t_he free
end of which works in a recess 13, cut in the
side of the head 1 just above the said head
11. Thepurpose and action of this spring 12
will be considered in the description of the
gperation.

A loek-dog afforded by a short link 14 is
pivoted to the extreme upper end of one of
the stems 5 and engageable with the notech 15

in the extreme upper end of the other stem

to lock the cutters in their distended orspread
positions. A tripping-planger 16, pivoted to

the free end of thedog or link 14, works freely
through a perforation in a head 17, shown as
formed integral with the pivot bolt or pin 7.
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The left-hand side of the head 1 as viewed

in Fig. 4 is slotted or cut away at 18 to afford
clearance for the tripping-plunger 16 and free

~end of the dog 14. |

The operation in applying the drill or tool
to working position and removing the same
through the casing or tube 2z’ is as follows:
The cutters are drawn out from the head 1
and forced together, as shown in Fig. 6; and
the free end of the-latch-spring 12 is pressed
inward back of the head 11 of the bolt 7,
thereby holding the said cutters drawn out-
ward, as shown in said Fig. 6. While the
spring is thus still pressed inward, the tool
is inserted into the casing #', and it will be
noted by reference to Fig. 4 that the said
spring 12issobulged outward nearits free end
that it will be held in its operative position
as long as it remains in said casing. Hence
it is evident that the tool may be readily
forced downward through thecasing. When
the tool has been forced downward so that
its cutters 4 and the spring 12 are carried be-
low the extreme lower end of the casing, the
said spring under its own tension will fly out-
ward out of engagement with the head 11,
thereby permitting the spring 9 to draw the

stems 5 upward into the socket 6 and force
the cutters outward into the positions indi-

cated by dotted lines in Fig. 5.

It should be noted that when the cutters
are drawn downward from the head 1, as in-
dicated in Figs. 4 and 5, the lower end of the
tripping-plunger 16, striking the lower ex-
tremity of the slot 18§, raises the dog 14 out
of engagement with the notech 15 and unlocks
the two stems & the one from the other.

From this it follows that the two cutters 4

will be held spread out until they are drawn
outward from the head 1 nearly or quite to
their extreme positions. When the stems 5

are drawn into the socket 6 nearly or quite

to their extreme position, the upper end of
the tripping-plunger 16 will strike the upper
extremity of the slot 18, and thereby force
the dog 14 again into engagement with the
notch 15. -

To withdraw the tool from working posi-
tion, force is applied to draw the same up-

ward, thereby carrying the shoulders 4* of
the cutters 4 against the extreme lower end

of the casing 2/, and thus pulling the stems

5 out of the socket 6 until they again reach
the positions indicated by dotted lines in

721,009 . - )

Fig. 5 and by full lines in Fig. 6, whereupon 55

the dog 14 will be again released from the
notch 15, the cutters will be forced together

or inward, and the latch-spring 12 will be

‘again engaged by the head orlug 11, thereby

permitting the tool to be freely drawn up-
ward and outward through the casing.

It will of course be understood that the tool
above described is capable of considerable
modification within the scope of my inven-
tion as herein set forth and claimed. While
it is desirable that the spring-staple 3 or some
other spring should exert a force tending to
close the cutters up, still this is not neces-
sary, for the reason that the shoulders 4* be-
ing located outward of the pivot 7 will when
pressed upon tend to close up the cutters.

What I claim, and desire to secure by Let-
ters Patent of the United States, is as follows:

1. In an expansion-drill or bering-tool, the
combination with.the head or body of a pair
of cutters having projecting stems pivotally
connected at the upper ends and fitting a
socket formed in the lower end of said head
or body, a spring normally holding said stems
within said socket and in turn holding said
cutters distended, and a lock-dog normally
locking said stems against pivotal movement,
which dog is released when the stems are
withdrawn from said socket nearly or quite
to their extreme positions.

2. In an expansion-drill or boring-tool, the
combination with a head or body, of a pair of
cutters having projecting stems pivoted at
their inner ends and fitting a socket formed
in the lower end of said head or body, a spring
normally holding said stems within said
socket and in turn holding said cutters dis-

tended, a lock - dog pivoted to one of said

stems and engageable with a notch in the
other stem to lock said stem against pivotal
movements, and a plunger pivoted to the free
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end of said dog and working in a slot in said

head or body to release said dog when sald
stems are drawn out and lock the same to-
gother when the said stems are drawn into
said socket, substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses. g

RALPH J. BROTHEM.

Witnesses:
| A. M. ECKMANN,
THEO. S. NELSON.
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