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.used In this simple form of machine.
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To all whom 3?5 may COnCermn:

Be it known that we, LEwis W. LF (RAND
and JOSEPH KLOTZ, citizens of the United
States, residingat W”est Pittston,in the county

of anelne and State of Pennsylvema, have
invented a new and useful Mining-Machine,

of which the following is a speelﬁeatlon

- This invention rela,tes to minin n'-ma,ehmes
and the object of the same is to effect 1m-
provements upon devices of this character
heretofore constructed.

T'o this end the invention consists of the
details of construction hereinafter more fully
described and claimed, and as illustrated in
the aecompanylnﬂ* drawmﬂ‘s, in which—

- Figure 1 is a side elevation, Fig. 2 a plan,

and Flﬂ‘ 3 an end elevation, of our 1mproved
machme having a single dI’ll] Fig. 4 is-an
elevation, and Fm* 5 a plen of the eross—head
used in thls meehme F1g. 6 is an end view,
and Fig. 7 a side elevetmn of the cluteh used
1n thls machine. Figs. 8 9, and 10 are re-
spectively a side elevetwn plan, and section
on the line 10 10 of our 1mproved machine
embodying a gang of drills. Fig. 11 isa side
elevation, and ] FIU‘ 12 a plan view, ef a simpler
form of maehlne with-a single drlll Fig. 13
1s an elevation of the yoke used thereln
Kigs. 14 and 15 are énlarged details, respect-
wely, inend elevation a,nd longitudinal section

of the manner of holding the bits in the drill.

Fig. 16 is an elevation of an extension bar as
Fig. 17
is an enlarged perspective detail of the b1t
for d11111nﬂ' the fastening-hole. Fig. 18 is

sectional detall of a Doruon of one of the tu- !

bular drills.

Referring to the said drawings, the letter
P deswnetee a fastener for holding our im-
pmved machine to its work. This fastener
comprises a tube 1, to which at 2 is pivoted a
lever 3, the lever and the tube having teeth
4 on the outer sides of their ends.

- 918 a collar surrounding the tube 1 and
ha,vmﬂ* a threaded shank G, whleh 1ISembraced
by the forked inner end 7 of the lever 3, and
S 18 & hand-nut turning on said shank to press
the inner arm of the level toward the tube
and distend its outer arm. A hole being first

drilled into the rock or coal R by the use of
the bit 9 illustrated in Fig. 17, the fastener is

oted the lower half 15 of a split nut.
upper half 16 of this nut is pivoted at 17 to
the lower half, and its free end passes over
an eye 18 on the lower half and is retained in

| 1nserted in thishole and the hand-nut 8turned

in the proper direction to engage the teeth 4

| 1in the hole at its extreme depth and thereby

hold the fastener in place.

The letter S designates a supporting frame-
1 work for the 'maehine, which latter will be

hereinafter described. In the simpler forms

55

of our machine this frame-work Sis made in .

the shape of a yoke, Fig. 13, whose lower end
10 embraces the tube 1 and is held thereon
by a pin 11. Upon this ring-shaped lower
end 10 is mounted the yoke 12, which is piv-

otally secured thereto by the pin 13, and upon

trunnions 14 in the arms of the yoke is piv-
The

position to complete the nut by a pin 19.

In the single-drill form of our machine the

supportmw f rame-work S comprises two yokes

22, whose lower ends 20 are secured upon the
tabe 1 by cross-pins 21 in' the sam2 manner

as abovedescribed. - Inthe upper endsof the

arms of these yokes 22 are secured side bars
24, upon which slides a eross-head 23.

60
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95 and 26 are the two members of a split

nut which move throun*h a box 27 1n cross-

head 23 and each of which membem has a pin
28 in 1ts upper face.

29 18 a lever pivoted upon. the cross-head
23 and having cam-shaped slots engaging the
pins 28,whe1*eby when the lever is meved in
the proper direction the two halves of the
split nut will be slid outwardly in the box 27
of the cross-head; but when the lever 29 is
moved 1n the opposite direction these halves
will be brought together and retained i in po-
sition to complete the nut.

In the undermining-machine employmﬂ* &
gang of drills, as shown in IMigs. 8, 9, and 10,
the buppOI‘tlnﬂ‘ frame-work S is snnply a bed

or base 30, which may be mounted upon
‘wheels 31 end moved upon a frack 32, if de-

sired. Rising from the bed 30 at each end

and at each side thereof is a pair of eyes 35,

connected along the sides of the base by side
barg 34, upon ehleh slides a large cross-head
5153 Dependmfr from this cross—hea,d are two

boxes 37, in which are mounted split nuts 36,

the same as above described, except the,t
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there are two of such nuts in the present in- |

stance, and there may be a greater number,
if desired.

89 1s a lever pivoted to each box 37 and
having cam-shaped slots engaging pins 39
upon fhe members of each split nut, and 39’

“1s a hand-rod connecting all these levers and

IO

g

20

extending throughone sule of the base, which

when operated opens or closes all the split
nuts simultaneosusly.

Theletter H designatesan operating-han dle
or other source of power and the means and

devices for conneecting it with the long screw.

L, hereinafter described. In thesimpler form
of machine the handle I is connected di-
rectly to the serew, as seen in Fig. 11. In
the other forms of the machine a transverse
shaft 40 furns in bearings 41 across the rear
end of the supporting frame-work and 1s
driven by the handle shown or-by power ap-

plied in any preferred manner from any suit-

able source so long as a steady rotary motion
is imparted to thz shaft 40. HSaid shaft car-

. ries a bevel gear or gears 42, which meshes
25 with another 43 upon the rear end of each

screw L, above mentioned. Such serew turns

in-a bearing 44 in the supporting frame-work

39

- 8crew 18 S];)lmed a gear- wheel 46, which turns

o35

and at each end thereof passes intermedi-

“ately through the split nut and is provided

with a lonﬂ*ltudmal groove 45. Upon the

within an opening in the clos%—head and the

screw L. passes through the split nut earried
by the cross-head, whereby the latter is caused -

to progress siowly when thie nut engages the
screw, but can be moved at will when the
halves of the nut are separated, and the gear-
wheel 46 will continue to revolve with the

- serew 1n whatever position throughout the

40

length thereof the cross-head 1s placed.

the simple construction illustrated on. Sheet

~ described, and when the drill is embedded in.
-the coal and the screw 1s set back in thesplit

5 O
55

N Yo

3 the long screw L is connected directly with
the rear end of the drill D, to be hereinafter

nut for another movement an extension-bar
47 18 inserted between the drill and the screw,

these members being provided with tenons-

48 and sockets 49 at their opposite ends,
whereby they may be connected with ea(,h
other in a manner well known in this art.
The letter D designates the drill with which
our improved machine is provided. This

drill consists of a tube 50, which 1s formed of

a spirally-wound strap of strong metal, and
occasional blocks 51 are preferably interposed
between the adjacent edges of the strap to
give the tube sufficient rigidity. Along the
outer face of the strap at each edge thereof

is formed a raised rib 52, thereby creating a |

spiral delivery-channel extending with con-
siderable pitch from one end of the drill to
the other. In the end of thedrill are {formed

dovetailed recesses 53, preferably three in
number, arranged equldlstant upon the ex-
terior of the tube and in these recesses are
removably seated the bits 54, which may be

In

additionally maintained in place by lockmn'
screws or pins 55, if desired.

. The letter C deswnates a clutch the pre-
ferred form of Whlch isas follows: 60 1 is a tubu-
lar sleeve completely surrounding the drill D

and carrying upon its body a gear 61, which
“meshes with the gear 46 upon the serew. One

end of this sleeve is split, as at 62, forming
four fingers 63, which embrace the drﬂl and
are shn*htly 1e51hent their outer faces being
inclined and screw- ‘threaded. Over these fin.
gers screws a nut 64, preferably having open-

ings 65 for a spanner, although 1ts outel face

70
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may be angular to receive a wranch or other

oper atin fr-tool as will be readily understood.

With a machme of any of the above-de-
scribed constructions the operation will be.

as follows: A hole having been bored in the
rock or coal R with the bit 9, the fastener I is
inserted therein and locked in place in an

obvious manner, or if the undermining-ma-

chine is used it is moved into position and
held there by any suitable means.
power having been supplied through-the han-
dle H, the 10:110* screw L is turned in its bear-

ings and as it “turns the split nut moves for-

wardly thereon, or in thesimple construetion
illustrated on Sheet 3 the serew moves through

thenut. Thedriving-gear, whichis connected-
to the screw by spline and wroove, is caused
to rotate therewith, and the gear on the col-

lar which embraces the drill is driven by this

driving-gear, so that when the cluteh is tight-

ened upon the drill the latter is caused to ro-
tate in unison with and oppositely frem the
screw. In the simple construction, the screw

being connected directly with the drill, the

latter is of course caused to rotate and to pro-
oress coincidently therewith. As the screw
turns, the split nut in the cross-head causes

‘the latter totravelslowly forward on the side

bars, carrying the driving- gear, the driven

gear, the cluteh, and hence the d1 ill, with it.

As the bits 54 -are arranged In a clrcle in

Rotary
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which they revolve, they make 2 ring-shaped

‘hole in the rock or coal, the coal - dust pro-
duced being delivered from such hole in:
‘the spiral delwely-ehannel between the ex-
In this manner a clogging of
‘the machine is prevented, and hence less

terior ribs a%.

power will be required to drive the machine
than in tubular drills heretofore constructed,

“wherein the coal-dust was delivered from the

hole inside the drill and alongside the core.

"The core in the present-case passes inside the
drill, as will be understood, and in the simple

construction 1illustrated on Sheet 3 must be
broken off and removed from time to timewhen

theextensions47are putin,asdescribedabove.

115

120
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In the ‘better forms of our machine, how-

ever, the drill is at least six feet long, and in

the undel mining-machineillustrated on Sheet
2 the drill passes through a guide G at the

front end of the Supportmg fmme—work S for
‘the obvious purpose of steadying it in 1its

work. When the cross-head has progressed

the length of the serew and the drill has been

130
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embedded a corresponding distance in the.

rock or coal, the operafing-lever 29 (or 39') is
moved to separate the members of the split
nut, and this causes the forward movement
of the cross-head to cease. The rotary move-
ment of the driving-shaftis then stopped, the

nut 64 of the cluteh C is loosened, and the

whole cross-head, with the gears connected
therewith, is moved to the rear upon the side
bars by hand. Here the cluteh is again con-
nected with the drill and the split nut with
the screw, and when the rotary motion of the
driving-shaft recommences the drilling oper-
ation will be resumed as before.

The simple construction above referred to
18 obviously a portable device adapted to bore
holes at any angle, as pérmitted by the pivots
15 and 14 in its yoke, and the whole is pref-

erably driven by hand. .

Thesingle-drill machine illustrated on Sheet
1is a stronn'er and more powerful machine
adapted to bore for blasting purposes and at
any desired height in the mine, and this drill

may be driven by hand or by other power
and may be left to operate automatically for

a considerable portion of time.

The undermining - machine illustrated on
Sheet is, as its name signifies, for the pur-
pose of undermmmn 01*underbormﬂ a bulky
section of rock or coal which is afterward to
be blasted at the top and thereby detached
fromthe vein. This machine generally stands
near the floor of the mine and is preferably

driven by power rather than by hand. Inthe

drawings we have illustrated this machine
as provided with four drills driven by two
serews, the driving-gear 46 on each screw be-
ing su

gears 61 upon two contignous drills, the lat-
ter being preferably located above the screws

and the arrangement is generally about as

shown. It will be understood, however, that
a greater or less number of drills maybe em-
ployed in the gang by correspondingly in-

c¢reasing orv decreasmﬂ' the breadth of the

base and by making such other changes as
are necessary and as come within the lmowl—

edge of the average nmining engineer or ma-'

chn:nst |

What is claimed as new is—

1. In a mining-machine, the combmatwn
with a supporting frame-work having side
bars, a screw journaled longitudinally in said

frame-work, and means forrotating the screw,

lciently broad to engage the driven:

of a cross-head sliding on said side bars, a
cluteh journaled therein and having a gear,
said cluteh having fingers at one end whose
exteriors are threaded and a nut screwing

thereon, a drill clamped within said cluteh,

and a driving-gear splined upon the screw,

guided in an arm of the cross-head and in

constant engagement with the gear on said
clutch, the whole operatmﬂ' substantlally as
deseribed.

2. In a mining-machine, the combination,

with a supporting frame-work, a screw jour-

naled longitudinally in said frame-work, and -

means for rotating the screw, of a cross-head
cuided on said frame-work and carrying a
driving-gear which 1s splined on said screw, &

clutch journaled in said cross-head and hav-

ing a gear in constant mesh with said driv-

ing-gear, a drill clamped within said cluteh,

a split nut whose members are guided w1th1n

a box in the cross-head and engage opposite.

sides of the screw, and means for moving
said members, the whole opera,tmﬂ subqtan—
tially as described. |

3. In a mining-machine, the combmatlon

with a tubular dr111 a sleeve surrounding the:
same and having ﬁnn'ers at one end WhO‘iG'
exteriors are tapered and threaded, and anut

serewing thereon, of means for revolving said

sleeve and feedmw it forward, as and for the.
1 purpose set forth.
4., Ju a mining-machine, the combination,

with a supportmﬂ' frame-work, a number of
screws journaled lon 0'1tud1nally therein, and
means for revolving sald screws, of drwmﬂ*-
gears splined on said screws, a cross-_-head

nmving on said frame-work and guiding said.
driving - gears, clutches journaled in said
cross-head and carrying exterior gears, each
adjacent pair of which meshes with one driv-

ing-gear, split nuts moving in boxes in said
cross-head, means for moving the members

55
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of said nuts, and tubular drills journaled in

ouidesin the frame-work and passing through.

sald clutebes, the whole operating substan—
tially as hereinbefore described.

In testimony that we cla,lm the foreﬂ*omg as
our own we have hereto af
in presence of two witnesses.

LEWIS W. LK GRAND
JOSEPH KLOTZ.

Witnesses: -
PATRICK GIBBONS,
F. H. XYTE.

ixed our Sln natures.
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