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The invention relates to novel and improved means for
rotary. drilling or piercing mechanism of the type wherein

10

an elongated member. is rotated while simultaneously

being advanced axially to effect a boring operation.

The invention is particularly effective in connection
with drilling or boring in mining operations where the
material being pierced is of exceptional hardness, and I
have made use of the invention in one specific exemplifi-
cation comprising the mining of the ferrous ore taconite.
In the surface mining of taconite, for example, one pre-
ferred practice involves the drilling or piercing of a hole
to a depth of thirty or forty feet, and possibly eighteen
inches in diameter, placing an explosive charge in the
finished hole, and detonating the charge to fracture the
adjoining taconite rock into fragments which can be
picked up by mobile power means, and removed to
crushers to initiate a series of operations leading to
ultimate beneficiation. _

In drillifig or piercing unusually hard and highly abra-
sive miaterial of this type, operators have used to good
effect an elongated drilling of boring member, conven-
tionally termed a Kelly bar, provided with means for
simultaneously rofating it, and advancing it axially. The
comminuted products of disintegration are conveyed rear-
wardly out of the aperture in any suitable way, for ex-
ample by steam pressure developed at the leading end
of the boring fool, and it will be readily apparent that in
the course of the operation there is severe abrasive wear
of the boring tool and associatéd guiding and driving
equipment. o

Again referring, by way of example, to the surface
mining of taconite, thé boring operation is in reality a
spalling operation. The boring tool, or Kelly bar, has a
hollow interior for thé accommodation of fuel and water
passages. 'The fuel car be a hydrocarbon such as kero-
sene which, at the burning tip of the Kelly bar, is com-
binied with a comibustion supporting agent such as gaseous
oxygen. Water is also transmitted through the Kelly bar,
and supplied in jet form to the combustion zone. The
combustion operation develops an extremely high tem-
perature ini a restricted area, usually between four thou-
sand and forty-five hundred degrees Fahrenheit, and the
injection of water jets to this zone subjects the taconite
rock to rapid and excessive alternations of heat and cold
which literally blast the rock to minute fragments. At
the same time the steam developed from the water jets
blows the comminuted rock particles rearwardly along
the Kelly bar and outwardly at the top of the orifice.
The Kelly bar advances by gravity as the hole deepens,
and is rotated by means of a bushing within which the
bar slides. Some of the fragmerted abrasive material
finds it way inwardly between the Kelly bar and its drive
bushing, the fit between said elements being necessarily
rather loosé, and thé relatively movable surfaces wear
rapidly so that it is difficult to maintain a good working
connection between the Kelly bar and the drive bushing.
In the past this working connection has been achieved
by means of a simple key which has 4 mutual intetfit in
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grooves in the bar and the bishing. This has; of coursé,
the advantage of permitting advance moveniént - of ' the
bar while giving a positive interlock for bar ‘rotation.
As heretofore explained, there is rapid weds - of the
operating drive surfaces, with necessaty fréquednt réplace-
ment of the drive’ blishinig and the keys, = " T
An object of the present invention i§ t6 provide & nodvel
and improved drive connectioni bétween & drive’ bushing
and & driven boring membef, which confiéction ' incliides
theans for wear compensation so 4§ to réduce the bp-
erating expense and theé necessity for parts feplacément.
Other objects and advantages will be apparent froiii a
study of the following description of oiie exemplifiction
of the invention in conjunction’ with the accomp:
drawings, in which: : : e e
'Fig.' 1 is a view, partially in top plan and partially in
horizontal section, showing my improved drive bushing
in place on a Kelly bar, the view being taken from the
position of the line 1—1 of Fig. 2. R

Fig. 2 is a view mainly in vertical section but showing
the Kelly bar in side elevation, the sectioned parts bein;
mostly, the driving and positioning elemeiits, the View
being taken at approximately the position of the lie 2—2
of Fig. 1. ‘ T

Fig. 3 is a horizontal sectional view takeén on tfi¢ lifie
3—3 of Fig. 2. : T s

Fig. 4 is a perspective view of .the drive bushing in
place on the Kelly bar, but with the locking keys'and
refaining means not shown. R

Fig. 5 is a perspective view of one of the Iocking keys.

Referring first to Fig. 2 theré is shown 4 ‘boring or
piercing tool 20 which inay be of any customary type, but
which herein is usually reférred to s that particular
varicty termed a Kelly bar. None of its internal detail
is here shown, sincé not necéssary for an understanding
of the present invention. Within the removable tip por-
tion 21 are the means for supplying fuel and water for
the boring operation; said means  likewise being fot
SHOWE. : RN

The Kelly bar is axially movable (downwardly
2) résponsive in the present instanice to gravity only;
is axially rotatablé responsive to rotation of “its'
bushing 22 which nests in and is rotated By &n°a

tatable turntable 24 which has affixed thereto & bével ritg
gear 25 in mesh with a drive pinion 26 on’ drive shaft 27.
The drive shaft and turntable are supported in friction-
less bearings 28 in housing 29, the Housing being’
by a mobile unif or truck (not shown) so'that the asséntbly
can be moved from place to place. The drive shaft is
provided with a pulley 30 which can be driven by 4 chain,
belt, or gearing from any convenient power source, pos
sibly a power take off from the mobile unit’s internal
combustion engine.. Conventional packirg and other as-
sembly parts are shown, but not described, since not form-
iig an essential part of the present’ invention. R
The drive bushing 22 could nest directly:in turntable
24, by making obvious changes in dirersion in oné or
Both of these two clements, but it is convenient to use
the present system wherein the elemient 23 can be ‘used
as an interchangeable adapter so as to “dccommod
various sizes or shapes of drive bushing. " 7
The Kelly bar 2@ in the present instance is an
gated hollow cylinder having thiree depressed portions
flutings 33, 34 and 35 which present outwardly' conc:
sedts for key riembers soon to be described. * The’
bushing 22 is a roughly conical ‘block With & central ap
ture fo receive the Kelly bar in sliding fashion. It
provided with three pairs of parallel flanges, one set
being described, and indicated at 36z and 36b. = They
tend between top and bottom face portions 22a and 2
Between éach pair of flanges the bushing wall hias & closed
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end slot 37 (Fig. 4) which slidingly receives a key block
38 having an inner semi-cylindrical face 38z which seats
in the fluting in the Kelly bar, as best seen in Fig. 3, s0 as
to establish a driving connection between the bushing
-and the bar, )

.::The flanges 362 and 365 are each provided with a
Tow.of apertures 39 as seen in Fig. 4, which are aligned
1o receive locking cross pins 40 which also pass through
apertures in the key block 38 and retain it in place.

:. Referring to Figs. 2 and 5, it will be see that the aper-
-tures in the key block 38 are arranged in two aligned
‘rows. One row, containing the apertures 4%a, lies in a
Plane parallel to the face 38a, and closer thereto than
the other row 415 which lies in another parallel plane.
The planes of the aperture centers are spaced apart
-approximately one-sixteenth of an inch, although this di-
-mension’ can be varied. The connecting pins are in-
‘tended to pass through one set of apertures only, that is
to say, through either the apertures 41ag or the aper-
-tures 41b, there being in the present instance only three
pins in each set of key blocks. From & consideration
of the structure shown, it will be apparent that the key
-blocks can be held in an inward or an outward position,
"depending on the choice of the apertures 41a or 415
‘when inserting the pins.

- In practice, during a first time period after irstalla-
tion, the pins will be in the inner apertures 41a so as to
dispose the seating faces 38aq in their outer positions.
During continued use the abrasive material driving up-
‘wardly along the Kelly bar subjects both the bar flut-
ings and the key block faces to wear, and eventually
when the mutual interfit of the drive bushing and Kelly
Jbar ‘becomes loose, the locking pins may be withdrawn
-and inserted in the cuter apertures 415 which moves the
key blocks inwardly to take up the wear. The pins 40
may be rétained in any suitable way such as by a washer
42 backed up by a cotter pin 43.

The three flanges 44, not heretofore mentioned may
serve as strengthening ribs and may also function in
an interfitiing relationship between the drive bushing 22
and the adapter or master bushing 23.

As will now be apparent, the invention comprises an
apparatus which is structurally simple and mechanically
sturdy, and which provides facilities for positive compen-
sation for wear, including the provision of key blocks
adjustably positioned inwardly and outwardly in the
bushing and engaging the boring tool in slots thereof.
Securement . of each block at two or more points in
the drive bushing, and engagement of each biock with
the tool over an extended zone of contact, assures an
accurate positioning and a positive rotary drive, while
still permitting free endwise movement of the tool. The
spacing of two sets of apertures in the key block, at
respectively different distances from the contacting edge
‘thereof, adapts the block for use in two dimensionally
adjusted positions, so that cooperating structural parts
have a considerably longer working life. Cylindrical

. keys- which were previously used in alignment semi-
cylindrical grooves in bushing and tool wore out rapidly
so that frequent replacement was necessary.

* 'What I claim is:

1. Apparatus for earth boring comprising, in combina-
tion, a drive bushing, means for rotating said bushing, an
elongated boring tool vertically slidable within said
bushing, a key groove extending longitudinally in the
surface of said tool, a slot in said bushing alignable with
said groove, a pair of flanges carried by said bushing,
one flange extending along each edge of said slot, each
said flange having a row of apertures, each aperture in
axial alignment with one on the other flange, a key
block slidably insertible between said flanges with an
inner edge thereof extending through said slot into said
.groove, and means for holding said block in ejther a
radially inner or outer position between said flanges
comprising two spaced sets of apertures in said block,
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one set nearer to said edge than the other set, either set
being alignable with apertures in both flanges, and cross
connecting locking pins insertable through thus aligned
apertures in flanges and block.

2. Apparatus for earth boring comprising, in com-
bination, a drive bushing, means for rotating said bush-
ing, an elongated boring tool vertically slidable within
said bushing, a key groove extending longitudinally in
the surface of said tool, a slot in said bushing alignable
with said groove, a pair of flanges carried by said bush-
ing, one flange extending -along each edge of said slot,
each said flange having a row of apertures, each aper-
ture in axial alignment with one on the other flange, a
key block having a flat body portion slidably insertible
between said flanges with an inner edge thereof extending
through said slot into said grooves, and meauns for holding
said block in either a radially inner or outer position

-between said flanges comprising two spaced sets of aper-

tures in said block, one set nearer to said edge than the

-other set, either set being alignable with apertures in both

flanges, and cross connecting locking pins insertable
through thus aligned apertures in flanges and block.’

3. Apparatus for earth boring comprising, in combina-
tion, a drive bushing, means for rotating said bushing,
an elongated boring tool vertically slidable within said
bushing, a key groove of curved contour in cross section
extending longitudinally in the surface of said tool, a
slot in said bushing alignable with said groove, a pair
of flanges carried by said bushing, one flange extending
along each edge of said slot, each said flange having a
row of apertures, each aperture in axial alignment with
one on the other flange, a key block slidably insertable
between said flanges with an inner edge thereof extend-
ing through said slot into said groove, said inner edge
having a curved contour fitting that of the groove, and
means for holding said block in either a radially inner
or outer position between said flanges comprising two
spaced sets of apertures in said block, one set nearer to
said edge than the other set, either set being alignable
with apertures in both flanges, and cross connecting lock-
ing pins insertable through thus aligned apertures in
flanges and block.

4. Apparatus for earth boring comprising, in combina-
tion, a drive bushing, means for rotating said bushing,
an elongated boring tool vertically slidable within said
bushing, a key groove extending longitudinally in the
surface of said tool, a slot in said bushing alignable with
said groove, a pair of parallel flanges carried by said
bushing, one flange extending along each edge of said
slot, each said flange having a row of apertures, each
aperture in axial alignment with one on the other flange,
a key block having a flat body portion slidably insertible
between said flanges with an inner edge thereof extending
through said slot into said groove, and means for holding
said block in either a radially inner or outer position
between said flanges comprising two spaced sets of aper-
tures in the body portion of said block, one set nearer
to said edge than the other set, either set being alignable
with apertures in both flanges, and cross connecting
locking pins insertable through thus aligned apertures in
flanges and bleck.

5. Apparatus as defined in claim 4 wherein said bush-
ing has three slots spaced one hundred twenty degrees
apart, each slot having a key block therein, and each key
block being retainably adjustable inwardly and outwardly
in its respective slot.
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