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UNITED STATES

— e e

PaTENT OFFICE.

EDWARD 8. MCKINLAY AND WILLIAM A. McKINTAY, OF DENVER. COLORADO.

MINING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 561,023, dated May 26, 1896.

Original application filed March 15, 1884, Serial No,124,318., Divided and this application filed June 15, 1889. Renewed April
| 17,1896, RBerial No. 588,049, (No model.)

To all whom it may concern:

Be it known that we, EDwARD S. McKIN-
LAY and WILLIAM A. McKINLAY, citizens of
the United States, residing at Denver, in the
county of Arapahoe and State of Colorado,
have invented certain new and useful Im-
provements in Mining-Machines, of which the

following is a specification, reference being

had therein to the accompanying drawings.

Figure 1 is a rear elevation of a machine
embodying our improvements. I'ig. 2 is a
plan view of the rear end. Fig. 3 is a section
across the rear ends of the feed-tubes, the
pump and piping being detached. Fig. 4 is
a side view of the machine, the motor being
removed. Fig. 5 is a plan view of the front
part of the same. Fig. 6 shows in top plan
an arrangement of the feed and exhaust pipes
which may be used for moving the sliding car-
riage forward and back. Fig. 7 is a viewof
the same from the rear. Fig. 8isasection, on
an enlarged scale, of the four-way cock shown
in Iigs. 6 and 7. Fig. 9 is a horizontal sec-
tion through the same. Fig. 10 is a section
on line x «, Fig. 5. Fig. 11 shows the rear
end of one of the feed-tubes with a modified
form of stopper. |

A Arepresent metallic tubes, each extend-
ing substantially the length of the stationary
portion of the machine. These tubes are in-
tended to serve as the side connecting parts
of the main frame, and also to serve purposes
to be hereinafter set forth. At the rear end
of the machine the tubes are clamped in cast-
Ings or blocks, such as shown at A’, these
blocks being preferably formed substantially
a8 shown--that is to say, with outward ex-
tensions a ' —there being between these parts

a curvilinear recess into which the end of the '

tube fits.

A?is ametal block fitting against the outer
side of the end of the tube and adapted to be
bolted tightly against the block or casting A’
by bolts and nuts, as shown at ¢®> Theblock

or casting A? also extends upwardly to points
considerably above the tube for the purpose
of forming or mounting therein a steam or
air cylinder and for supporting other parts of
the mechanism, as will be hereinafter. set
5o forth. o - |

At the front end

each fube A is mounted

In & block or casting B, which has a curvi-
linear recess or socket adapted to receive it.

C represents a cross-brace or sill-piece ex-
tending from side to side of the machine, it

having a horizontal part ¢ and an upward Ly-

extending inwardly-curved bar or plate ¢* ¢,
the part ¢ lying upon the upper side of the
casting or block B and the part ¢ lying below

Ithe same.

At ¢* there is a through-bolt passing from
the upper side of the part ¢® to the lower side
of the part ¢, and by means of this the block
or casting B, the bar or sill C, and the tube

A are firmly clamped together.

¢® represents a supplemental short bolt
which may be driven into a threaded socket
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6o

in the block or casting B to assist in clamp- -

1ng the same tightly to the bar or sill C.

At pointsof sufficient number between the -

two end fasteningsof the tube A there are ar-
ranged other cross tying and bracing devices
substantially similar to that above deseribed
for the front end of the tubes. One of these
fastening devicesis lettered in detail, and the
parts thereot will be found to correspond sub-
stantially to those last above enumerated—
thatis tosay, thereisa block orcasting Bmore
or less surrounding the tube, and a bar or
sill C extending from side to side and extend-
ing upwardaly and inwardly at the ends, it be-
ing bolted firmly to the bloek or casting. In
the construction shown there are three of
these intermediate sets of cross bracing and
binding devices, although we do not wish to be
limited to any specific number; nor, in fact,
are the other parts of the invention limited
to any particular devices for connecting to-
gether the two sides of the frame or of clamp-
ing the side tubes in place, or clamping the
bars which might be used in place thereof, so
far as they operate merely as side supports
for the machine; but we have devised this
form of cross bracing and binding device to
overcome difficulties which have been expe-
rienced in operating machines of this class.

T'he rest of the main stationary frame is con-
structed as follows:

D 1s across baror beam extending from the
front end of one of the tubes A acrossto the
front end of the other, it being preferably of

the shape of a T-beam, the cross-web d of
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which is arranged horizontally. It is prefer-
ably curved, so that the central portion there-
of projects slightly forward, as will be seen
by examining the drawings.

D' D'are bars or bloeks of metal which rest
upon the upper plates or bars ¢*, which latter
constitute parts of the cross-bars orsills C, as
above described. These bars ‘or blocks D'
are of such height as to fit snugly below the
flange or web d of the beam D, and the block
is bolted to said beam, as shown.

d’' d' is a bolt by means of which the beam
and the block D' are firmly fastened in place.

At the opposite or rear end of the machine
there is a standard or upright I, adapted to
provide one of the bearings for the main shaft
or the devices which operate 1t, and at a short
distance in front thereof there is a standard
E', which furnishes another bearing for the
main shaft, the bar or beam just above de-
scribed providing the front bearing therefor.
Upon the frame whose parts are thus con-
structed and arranged there are supported a
sliding frame, mechanism on the sliding
frame for effecting the cutting of the mate-
rial, and mechanisms for operating the cut-
ting devices in whatever position the cutters
may be situated.

The sliding frame is arranged on a horizon-
tal plane between the top and bottom planes
of the stationary frame, and it may be con-
structed either of a web or plate or of several
webs, plates, or bars extending from side to
sidde of the machine, together with bars or
guides at the sides adapted to fit in ways.
When formed of metal in one piece, it has two
T-bars or flanges, as shown at I7, these being
joined by webs or bars F’, extending across
from one guide-flange I to the other. "The
way in which each of these two guide-flanges
moves is formed in the aforesaid blocks or
castings A" B B, these having on their sides
rectangularorothersuitably-shaped recesses,
as shown at ¢'. These are made sufficiently
smooth and arranged true relative to each
other, so that the sliding frame can move for-
ward and back withoutinterference. Ateach
front corner there 1s astrong connecting-piece
(x, which unites the sliding frame to the de-

vices which move 1t forward and back. This
s preferably made of forged metal. From

the front side of these connecting-pieces ex-
tends a bearing-piece G', in which is mounted
the shaft that drives the clearing-chains, as
will be deseribed; and from the forward ends
of the bearing-pieces G’ extend the shoes or
bearing-pieces G*, in which are supported the
cutter-shatt. |

We will now describe the means which we
employ forcarrying the sliding frame forward
and back.

I Hrepresent piston rods or tubes mounted
within and arranged to travel longitudinally
through the tubes A A. Kach isat the front
end secured to one of the connecting-pieces
by serew-threads or other suitable device and
passes through a gland or stuffing-box I’ in

561,023

the forward end of the tube A, and this (the
oland or stuffing-box) may be of any suitable
character.

At therear end the piston-rod carriesahead
I1? which fits as tightly, as practicable the
tube A; but to insure an air-tight fit a pack-
ing material is inserted at /i, which may con-
sist of leather or anyothersuitablesubstance.
The packing and the piston-rod are held in
place by means of nuts 7' /" and washers /%,
the nuts driving the washers toward the pis-
ton-head and tending to crowd the packing

oubward against the inner surface of the tube.

The rear end of each tube is closed tightly by
means of the threaded stopper or block A’

The piston-rod shown is hollow, although
we do not wish the other features of the in-
vention to be limited to one of this character.
ITowever, by having it hollow we are enabled
to overcome difficulties that are met with 1n
driving devices of this character. The air,
steam, water, or other driving agent which
is used to advance the piston not only presses
against the head II* but also exerts its pres-
sure through the whole length of the piston
and against the surface which closes the for-
ward end thercof. As a result the force 18
exerted at a greateradvantage, as it 1s applied
nearer to the points of resistance, and, more-
over, tends to pull the piston-rod through tho
tube rather than to push it.

The parts are so constructed and related
as that there shall he air-chambers A”at cach
end of the tube when the piston-head iscom-
pleting its stroke, these tending to prevent
the piston from being driven against the
closing-surfaces at either end, the air in the
chambers acting as powerful cushions to pre-
vent the piston from moving too far.

The air or driving agent is admitted to one
end of the tube A through an aperture J and
at the other end through an aperture J'.
With these communicate tubes 7 7', to which
the air passes from a four-way cock K, the
latter having four ports k& k' k* &% Through
the port & enters the air or other eclastic
agent, and from the port i° escapes the air
or other material which has been exhausted
from the tube. A rocking valvel* can he so
arranged as to throw the feed into either end
and at the same time permit the exhaust
from the other end through the port £~

The operation of the parts of the deviee
just described will be readily understood.
The valves in the four-way cock arc so ad-
justed as that the air shall enter the rear
ends of the tubes A behind the piston, and
said air exerting behind the piston-head 1ts
pressure and also against the closing-surface
at the front ends of the piston-rods compels
the latter to advance and carry with them
the sliding {frame and the cutting apparatus
and the means for removing the cut mate-
rial. When the sliding frame or carriage
has advanced the full extent of throw, it 1s
withdrawn by changing the position of the
valve in the four-way cock, which allows the
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alr to exhaust from the rear side of the pis-
tons and supply to the front sides of the pis-
ton-heads. It will be seen that the area at
the front of the piston-head is much less
than that at the rear, and, as a result, there
is less pressure on the return movement than
during the advance, as much more power is
required to force the frame forward than to
withdraw it. This area can be varied by
using a larger or smaller piston-rod, as will
be seen.

We will now describe the mechanism by

which the cutting is effected and the means
by which poweris transmitted to the cutters.
Li is a cutter-bar mounted in shoes G2, and
to which may be attached cutters of any of
the well-known kinds. |
Onthe cutter-bar there are sprocket-wheels

- O, with which engage chains O, the latter

20

30

extending backward to the shaft O? This
shaft is mounted at o in frame F I’. It is
driven by worm P’, which engages with the
worm-wheel P. 'Worm P’ slides upon shaft
Qandisrotated thereby,there beinga feather-
and-groove connection between them. Shaft
 1s mounted on the bed, there being a bear-
ing for it at the front end on cross-barD and
at the rear in a bearing at ¢ . |

The shaft Q is continuously rotated by a
rotary electric motor situated atthe rear end

- of the machine and rigidly secured to the bed.
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U U indicate the field-magnets, and U’ the
armature. As it is desirable to have the lat-

ter rotate at a comparatively high speed, we

employ a small pinion and a relatively larger
wheel on the shaft Q. The motor in this case
not only transmits power to the cutting mech-
anism, but is used for operating the air-con-
densing devices. A motor of the character
last indicated is in many mining regions a
matter of great convenience, as the power
can be carried to the point where it is needed
much more readily and economically than can
the fuel necessary for the generation of steam,
and the conductors for carrying the electricity
necessary can be provided and managed much
more easily and cheaply than the duects or
pipes which are necessary when compressed
alr is carried over a considerable distance.
As this application is a division of the one
filed by usheretofore on the 15th day of March,
1384, Serial No. 124,318, we will here state
that use may be made of any electric motor
well known at the time of ourinvention. We

have herein shown one which as concerns the
detalls of its construction was well known at

that time, it being illustrated in a patent, No.
271,042, to Curtis and Crocker.

We believe ourselves to have been the first
to have provided for the arrangement of a
power-transmitting motor of this sort in the
way shown in respect to the parts of a mining-
machine. - , |

1Those acquainted, practically, with ma-
chines of this sort will readily appreciate the
advantagesincident to the electric motorillus-
trated in comparison with the air or steam

engines which have been heretofore in use.

There are several matters particularly char-

acteristic of these mining-machines. First,
they mustbe exceedingly strong; second,they
must have power devices of relatively very
high power; third, they must be adapted to
be moved at any moment, and, fourth, they
must oceupy but little area, either horizon-
tally or vertically—that is to say, they must
be light, strong, compact, and yet be capable
of applying great power to drive the cutters.

The weight and size of whatever engine is
used are limited, which is also true of the
whole machine, in order that it may be read-
ily manipulated in low contracted spaces. To
get, therefore, the requisite powerin the lim-
ited space permitted, use must be made of
very high-speed engines, those generally in
use making in the neighborhood of one thou-
sand strokes per minute and generating a
power approximating twenty-horse power.
By having these rapid movements of the en-
gine parts their size and weight can be re-
duced; but the rapidity and great number of
the engine-strokes are matters of serious in-
convenience. KHach stroke reacts upon the
machine, tending not only to loosen and im-
pair its parts, but also to throw the whole
machine out of the desired place. To over-
come this, heavy and cumbersome ‘‘jacks”
or braces have to be carried around with the
machines, and before putting the latter in
motion the braces are secured to the roof and
pressed tightly down upon the machine to
prevent the strokes of the engine from caus-
ing the machine to react or move backward

or laterally. It is to obviate these froubles

that stationary engines are mounted upon
strong foundations; but of course such foun-
dations are out of the question in respect to
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these portable, though high-power, mining-

machines. All of these difficulties are almost
entirely obviated by the use of an electric mo-
tor such as we have shown. The armature re-
volves continuously and smoothly. Neither
the bed-frame nor the carriage experiences
any material vibration. The nuts, bolts, and
other detachable parts are not loosened, and
in this particular we provide mechanism of
the nature of a fly-wheel to preserve a con-
tinuous action upon the cutters, whose worlk
1s constantly varying, as is well known, from
a minor resistance to one causing almost a
complete stoppage. |

We are aware of the fact that it has been
proposed to employ an electric motor in ‘con-
nection with a rotary drill mounted on the
axis of the armature and to support said drill
and motor at one side only by a standard,
which could be fastened to the rock or other
material, as is shown in Patent No. 255,236,
to C. K. Ball, dated March 21, 1832; but it
would be impossible to accomplish our pur-
poses with a mechanism of that character.
We provide a carriage supplemental to the
cutting apparatus and to the bed and give the

motor unitorm support on all sides in relation
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trolling the feed.

Dby the DBritish Patent No. 2
mechanism of this sort has 11101(1011L to 1L the

the s
“there any sueh arrangement of bed and car--
riage as we provide, adapted to receive uni-:
- fmml} on all 1111es Lhe 1(,[10t1011 J.’z o Lhe eut-

ting apparatus. - R .
In the &formmd emhel apphe&hon provi-
- sionwas made forsupplying the feeding-tubes

* with air from devices actuated by the motor
For this use may be made
~of any style of pump or compressor adapted |

4 _ ----------561,023._,-

to the bed.

1*educed, and vice versa.
Weare also aware that it has been pr 01)0%0(1

to produce the reciprocation of a pick-cutter

by an electric motor, asis ShO‘W]l , forinstance,
397 of 1863. A

very disadvantages which are above referred

to as being incident toairand steam en oInes—
viz., that “he blows and jars from the recip-
rocating movement are disastrous to the ma--
~ chine or neeessitate that it:'should ‘be built
Nor in

with heavy parts to resist the blows.
aid earlier-proposed construction was

on the machine.

to supply the feed-tubes with a feed or driv-
ing agent. WWe have shown devices of well-

| -Lnown form: for this purpose and belicve
ourselves to be the first to have provided the

combination, with the bed, the sliding car-

riage, and the electrie ;motor,; of the means.

whereby the motor can be caused to directly
advance the sliding carriage and also to draw
1t back.

It will he observed thatthe present machine
differs materially from machines of other
classes which have been made permanently
stationary or from those having the bed
mounted on wheels or trucks. With either
of the latter there do not exist the difficulties
that we have to overcome in the use of the
clectric motor, the bed 1n our case having the
longitudinal side bars resting loosely on the
oround-—that is, directly in contact with the
oround—although the machine 1s portable
and must be moved every few minutes.

We donot herein claim anything more than
what is specifically set out in the ¢laims, hav-
ing either jointly or solely heretofore filed
other applications for the remaining features
which we believe to be novel and patentable
in the construction shown-—that 1s to say, we
do not herein claim the means for joining the
feed-tubes or side longitudinal connecting-
pieces to the cross-bars of the bed, having pre-
sented claims therefor in an earlier applica-
tion, on which was granted Patent No. £57,887
to us, dated August 15, 1891, and from which
application the subject-matter of this present
application was removed as a division; non

do we herein claim, broadly, any of the mat-
ters incident to the air-feed tubes for mov-

Again, in the said earlier-pro-

posed construetion in the Ball patents an in--
dependent mechanism was provided for con-
- We,on the contrary, have
all the movements governed by the motor, and
if for any reason it should slow down the ad-
~vance of the cutters will: be cor 1*951")011(1111 n*lyi |

a chain for 1mp: 11*tm
| apparatus, and an electrl(, motor having a

the
the earriage -moving mechanism; but with
respect to the matters that are included here- -+ 0
g0
in more or less modified forms of: 1‘11'.:1(3]1’ine¢;: .
Some-:
times the cutters at the front end Uf these
of ““breast” machines have
05

Cfront-thrust™

to S.

ing the carriage, they being embodied in the
:apphc&tmu of the pwsent K. 8. McKinlay,

dated June ],J ]88{,) and seri al-{}r nunihered. .

314,386 nor do we herein claim, among other
3L11111g5,, any of the {features of wnstructmu-

relating to the supporting-blocks and the: :

iconnectmﬂ -pleces | pmmded with ways or
| guides fol the carriage, these forming the =

main features of the said earlier ﬂpphcmlon

nor do we claim, specifically, the combina-
tion,in a mining-machine, of the bed, the car-

1‘1.:1”‘8, the Gutmw .L-Lplmmtus on the carriage,
power to the cutting

continunously -~ revolving armature 11101111’(0{1

upon and secured to the carri lage and moving
forward and back therewithin fixed 1*@1&1)101‘1:5- B

to the cutting apparatus, together with the

carriage - moving mechanism and slowing-

Qs

down gearing for transmitting the power {from

armature to the cutting apparatus and to

lin it will be noted that they can be embodied

within the class of the present one.

the power applied to them by means of a long

1 heavy chain engaging with the bar which
| holds the cu’uter&, -SOI]]GU]]IO‘S the cutters are
secured directly to the chain, as illustrated
inthe German Patent No. 6,548, and in United

States Patent No. 287,052, of October 23, 1885
C. Lechner. Tn either case the diffieul-
ties above referred to are experienced, the
driving action is apt to be irregular and jerky
because of the presence of the heavy chain-
links and the inertia incident to their numer-
ous pivots and to the changes of direction
which they must follow during their travel.
These difficulties are overcome in machines
of any of these sorts when they are provided
withpower generating and erlfsnuttm parts
substanti .1]13? such as described.

What we claim 18—

1. In a mining-machine, the combination
with the portable bed having the longitudi-
nal bars resting loosely on the ground, a car-
riage mounted on and movable along said
bed, and the continuousiy-moving cutting
apparatus mounted horizontally on said car-
riage and acting across the frontend thereof,
of the electric motor permanently secured to
the machine and supported uniformly, sub-

T0O

10

1T

I1

120

stantially, in relation to both of the side parts -

of the bed, whereby the machine 1s held
against vibration from the power parts, and
h.:wm oa continuously-rotating armature con-
nected by continuously-revolving gearing to
the aforesaid cutting apparatus, substantiall Y
as set forth, where’t)y sald cutting apparatus
is driven by a train of continuously-rotating
(in contradistinction to reciprocating) de-
viees from and including the armature, sub-
stantially as set forth. |
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2. In a mining-machine, the combination
of the portable bed having side bars resting
loosely on the ground, the carriage supported
and sliding on said bed, the continuously-
moving transversely-mounted. cutting appa-
ratus at the front end of the carriage, the
chain for imparting power to the cutting ap-
paratus, the rotary electric motor perma-
nently secured to the machine and uniformly,
substantially, supported with respect to both
of the side bars of the bed, and the gearing
connecting the continuously-revolving arma-

ture of the said motor with the chain-driving
devices. .
In testimony whereof we affix our signa- 13
tures 1n presence of witnesses. |
EDWARD S. McKINLAY.
WILLIAM A. McKINLAY.
Witnesses for E. S. McKinlay:
JAMES R. IVES,
R. M. Roob.
Witnesses for Wm. A. McKinlay:
bYrON T. SHELTON,
WILLIAM SHELTON.
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