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UNITED STATES

PATENT OFFICE

HENRY B. DIERDORFF,

OF COLUMBUS, OHIO, ASSIGNOR TO JOSEPH A.

JEFFREY OF SAME PLACE.

MINING-M-AC_HINE.

SPECIFICATION formmg part of Letters Patent No. 548,970, dated October 29, 1895,
Application filed November 28, 1893, Rerial No. 492, 309. (No model.)

To all whom Tt may concerv:

Be it known that I, HENRY B. DIERDORFF
a citizen of the United States, residing at Co-
lumbus, in the county of Franklin and State
of Ohio, have invented certain new and useful
Improvements in Mining- Machines; and Ido

and exact description of the invention, such
as will enable othersskilled in the art to which
it appertains to make and use the same.

The present invention relates to improve-
ments in mechanisms for mining or cutting
coal and other materials, it reletmﬂ* more par-
ticularly to 1mprevements upon the devices
shown in the patent to B. A. Legg, No. 342,614,

dated May 25, 1886, and the German patent |

No. 6,346, dated J anuary 31, 1879; and the fea-
tures of improvement will be readily under-
stood from the description below, taken in con-
nection with the drawings.

Figure 1 is a plan of a part of a mining-
maehme having my improved stay or cutter—
holder applied thereto Fig. 2 is a section on
line z z of Fig. 1. Fig. 3 i3 a partial rear
view, Fig. 4 is a side view, and Fig. 5 1s an
edge view, of the stay or holder detached.
Fig. 6 shows the cutter-carriage extended.

In the drawings I have shown a portion of
the cutter-carriage or sliding frame of a min-
ing-machine, it being adapted to be combined
with a ‘bed frame or support which can be
made temporarily stationary, the carriage
sliding forward and back on the bed.

A A’ respectively indicate the top plate
and bottom plate of the front cross part of
the carriage-frame. These are connected to
the parts in the rear by means of one or more
longitudinally-arranged frame-bars B B.

It will be understood that so far as the de-
tails of the above-described parts are con-
cerned they may be of any usual or preferred
form and may have applied any preferred

illnstrated, more or less conventmnally,
sufficient pert of well-known dewees for e,d-
vancing the carriage. - |
C C mdlca,te the onide-wheels, whleh sup-
port and guide the eutter-eham D. Af this

date there are numerous forms of these chains
and wheels, and the present lnventmn is

riage or Wlth a

Thus in Fig. 6 there 18 |
powerfully in continuous enfracrement with

‘adapted for use in connection with any of
them.

The chain D is provided with cutters d and
is driven from a suitable sprocket-wheel or
equivalent device at or near the rear end of
the carriage in the now common way, the
chain belnn' adapted to travel continually in
the dlrectlen of the arrow.

When the machine is at work and the cut-
ters d are engaging with the material, they
will meet powerful resistance, and there is &

reactionary thrust laterally in the direction

33
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opposite to that indicated by the arrow. Sue-

cessful work demands that this reactionary
thrust should be overcome, and heretofore

‘numerous devices have been used or proposed

for accomplishing this purpose. To each of
the devices with which I am acquainted there

‘are incident numerous objections and dis-
| advantages which I have overcome.

E indicates a relatively stationary plate—

1 'that is, one secured stationarily to the car-

riage. It is formed or provided with a series

of pmnts e e, which preferably rise one above

~another and lie on an inclined line, the first

one at the bottom rising but little above the

E can be secured to the carriage in any suit-
able way. As shown, it is extended down-

‘ward and is seated in a recess formed in the

carriage cross-head and is fastened by a bar
or pin at E%, the latter engaging with the car-
plate secured thereto. 'The
plete K is thin (three-eighths of an inch) in
cross dimensions, and the uppermost tooth or
cutting-point rises only five- ewhths to three-
fourths of an inch,

The mode of action of this deviece will be
readily understood. As the . points e are
pushed forward with the carriage under the
constant pressure exerted by the ordinary
feed devices (nut and screw, pinion and rack,
or the like) commonly used they are held

the coal. In order to have the secend point
free to advance while maintaining its hold on
the coal, the first or lowest oneremoves a shal-
low Iayer of the coal in front of it, and so
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| plane of the roof of the main kerf. Theplate
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throughont the series, and each pemt pro-

wdes “free face” of coal below the next

100



t\:} -

IO

45

30

548,070

one,so that the latter readily removes the coal | upward and downward tendencies, as con-

in front of it, and an insignificant amount of
poweris required to advance the whole series.

cerns the cutters, are neutralized, and there-
| forethe gradually-increasing leverage of grav-

By having a series of several cutting-points | ity is experienced, with the result of a seri-

T insure that one or more shall maintain a
constant hold, even thongh one or more others

should for an instant lose their hold by the

shaling down of coal particles. - E* indicates
a groove or grooves for the escape of detached
coal particles.

The cutter-points, it will be seen, are each
shaped =o as to inc¢line forward and upward,

and when they are being constantly pressed .
against the coal their tendency is to rise some- |
what and assist more or less in holding up the

front end of the carriage.

As said above, I am aware of the fact that
it is not broadly new to employ in a coal-min-
ing machine the combination of a series of
laterally-operating cutters arranged to move
and to eut at the front of a machine and a
driven vertical catter arranged at the front of
the machine to move and cut a kerf trans-
versely to the kerf of the laterally-operating

cutters for the purpose of preventing lateral |
. Owing to the possibility of the cutters be-

displacement of the machine, as the aforesaid
patent, No. 342,614, to B. A. Legg, illustrates
how a driven vertical cutter of the nature of
a drill has been combined with reciprocating
saw-like cutters and adapted to.accomplish
several purposes, including this overcoming
of the reactionary thrust of the laterally-act-

.'.
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ing cutters by forming a kerf transverse to
the main kerf, the sides of the drill bearing
against the sides of the smaller vertical kerf,
and the aforesaid German patent, No. 6,846,
illustrating how a continuously-moving later-
ally-operating chain-cutter can have -com-
bined with it a driven vertical cutter, which

forms a kerf transverse to the main kerfand

acts to center and govern the movements of
the cutter-frame; but it will be seen that 1 do
not employadrivencutter,those hereinshown

being entirelystationary relatively to the car-

riage or the frame to which they are secured.
Iobviatethe necessity of thedriving or power-
transmitting and power-consuming -devices
which are required when use is made of a
driven cutter, whetherthe latter be arranged
to reciproecate relatively to the carriage or to
rotate in vertical planes or to rotate in hori-

zontal planes. Comparatively numerous

parts, by way of wheelsand shaftingorchains,
&c., are necessary when useismade of driven
cutters for this purpose.

It is wellknown thatin all mining-machines
comprising, mainly,astationary bed and a car-
riage adapted to slide forward from five to
seven feet when the carriage approximates

the forward limit of its movement the sag-

ging or a tendency to drop down of the front

end increases very objectionably. 'This is

particularly true where laterally-operating
cutters are used, (such as the reciprocating
saw in thesaid Legg patent, or the chain-cut-

ters of the present or of the said German and

ous binding and cramping between the op-
posing surfaces of the carriage and the bed.

The shapes orrelations of the edges or faces
of the parts E can be varied to correspond to
different classes of material. When the coal

| is of the harder sorts, the points e should be

so arranged as to be adapted to perform this
lifting funection and yet overcome the more
severe resistance presented, and vice versa
| with respect to the softer varieties of mate-
rial. |

When the material which is being cut is
friable or liable to break down easily, I em-
| ploy a plate adapted to move under and sup-
port the horizontal wall immediately adjacent
to the lines of action of the cutter E. Sucha
plate is shown at G,it being supported on the
carriage close to the cutter, as aforesaid; but
the other features of the invention are not de-
| pendent on it, and it can be often dispensed
with. |

coming dulled, and therefore not removing
the material in advance of them, (which would
result in a downward pushing of the front
end of the carriage,) I prefer to combine with
the devices above descrived means of the na-
ture of an abutment on the opposite side or
bottom of the kerf to receive the pressure
without imparting it to the carriage. Insuch
case I employ a runner or shoe-like plate If
at the bottom of the part K. ‘This shoe or
runner also serves to take the weight of the
front part of thecarriageasit moves forward
and to hold it up against its tendency to sink
or sag downward, it being remembered that
in these chain-cutter machines the euttersin
the chain are the lowermost bodies and have
! to take the down thrust ordinarily.

The shoe F is preferably rounded at both
the front end and the rear end, so as to read-
ilv pass overparticles, ridges, &e. Asshown,
the shoe and thestay areapplied and removed
together, in fact are integral; but that is en-
tirely a matter of convenience, and in their
actions they may beindependent under many
circumstances. | -

T herein refer to the fact that in the present
machine thedeviceat Eisnot “driven”—that
is to say, there are no special power-trans-

the engine, motor, or driving mechanism to it
in ‘the ordinary way, asin patents above men-
tioned. Inmycasethecuttersarenon-driven
or-stationary relative to the earriage, and as
a consequence I provide for the desirable re-
sults above desecribed. -

Driven cutters of other forms have been
| used -or proposed, including reciprocating
picks, rotary augers, and horizontally-acting
cutter-wheels; but in each of such cases use
has to 'be made of supplemental power-trans-

other earlier construections,) for normally the | mitting devices in order to drive the cutter,

mitting devices for imparting motion from
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and, moreover, they have had combined with | clearance for the carriage and the chain.

them projections extending up from the car-

riage and formed separately from the cutters,

which projections were intended to take the
lateral thrust. When use was made of recip-
rocating picks or rotary augers, these projec-
tions consisted of the bearings in which the
drills or augers were mounted. With the
horizontal rotary cutter- wheels the projec-
tions used were bars extending back from the
wheels and adapted to enter thelr kerf. -

By employing a device of the.character of
mine I obviate entlrely the necessity not only
of the parts to drive the cutter, but of the
projections or bearings to follew behmd the
cutter to act as a stay.

There can be modification in some of the
perts without departing from the essential

features of the mechanism. The cutting
points or edges can be varied in shape, size,

and number to meet the varying conditions
presented, and they can be secured to the car-
riage in other ways and still preserve the 1m-
portant matter of being adapted tobe pressed
constantly against the coal under the continu-
0us pressure of the carriage.

I am further aware of the fact that it has
been heretofore proposed to employ a long
keel-like rib on the outside of a cylindrical
casing of a tunneling-machine, and do not
claim such matter as of my invention;. but in
the proposed machines of that sort within my
knowledge there was no provision for allow-
ing the coal particles loosened by the keels to
escape backward beftween the “wall of the
frame and the wall of the kerf. Suchloosened
coal would have a tendency to crampand bind

the moving parts; butinthe present consiruc-

tion there is a free space or open chamber
between the chain-supporting frame and the
horizontal wall of the kerf at points within
the area inclosed by the chain- cutters, so that
coal particles loosened by the stay device will

‘not clog or cramp any of the parts either
above or below the chain-supporting frame.

Such escape is facilitated by the clearance-
passages, as at K4 between one cutting-point
and the next when a multiple cutter is used.

I am further aware of the fact that it has
been proposed to combine with a chain-cut-
ter mining-machine a holding device, con-
sisting of a plate of metal secured to the side
of the carriage and lying in about the central
horizontal planes and arranged to bear lat-
erally against the vertical side wall of the
kerf; but in the machine to which I refer
this abutment or holding-plate was so ar-
ranged as to necessitate the use of two chains,
one moving above the plate and one below it.

It will be seen that it is necessary to have

the bearing-edge of the holding-plate at least
as far out from the side of the carriage as the
outermost vertical plane, in which move the
points of the cutters. The cutters, or many
of them, must project downward and upward
beyond the horizontal plane of the chain-

links in order to cut a path and provide

Hence it is practically impossible to project
a holding-plate of the sort last referred to out
laterally unless it is placed below the hori-
zontal plane of the lowermost cutter-points.
When so placed, there is no path for it.
provide a path for this plate, a second lower
cutter-chain had to be applied, which moved
below the plate. Thus two kerfs were made,
leaving a horizontal web ot coal between them.
To remove this web, a cutter had to be em-
ployed at the front of the holding-plate.
Such a web or line of material could not be

removed from ordinary refractory ¢oal with-

out first forming a kerf both above and be-
low it. All of this is obviated by arranging

the cutter-holder in the way I have. shown

and described—that is to say, so that the cut-
ting-points engage with the coal forming a
horlzonta.l Wall as with the roof; and I de-

‘sire to be understood as limiting myself . to a

cutter-holder of the sort deserlbed having its
points pro;]ected vertically from the carriage
and engaging with the horizontal wall of the
chain-kerf, and specifically exclude holders
or cutters which engage with the coal along

| the vertical wall at the side of the main kerf

on lines between the top and bottom hori-
zontal planes of the cutter-points.
‘What I claim 18— |
1. In an undercutting mining machine hav-

-ing laterally operating endless chain cutters

the combination with the cutter carriage
adapted to advance into the kerf or cut, of 2
non-driven or relatively stationary holdmn‘
cutter projecting directly upward from the
carriage and having one or more points
adapted to be pressed and held continuously
against the coal forming the roof of the main
kerf under the eonstant pressure of the ad-
vancing carriage, substantlally as set forth.

To-
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2. In an undercutting mining machine hav-

ing laterally operetmw endless chain cutters,
a,nd a cutter carriage or frame adapted to en-
ter the kerf or cut, the combination with said
carriage of a non-driven holding cutter sta-
tionary relatively to the carriage and pro-

Jecting directly upward therefrom and hav-

ing one or more upwardly inclined cutting
pomte adapted to be pressed continuously
forward and upwerd against the coal forming
the roof of the main kerf under the constant
pressure of the carriage, whereby said points
tend, by their constant engagement, to pre-

11O .
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vent downward orlateral swerving of the car-

riage, substantlally as described.

3. In a mining machine of the character
described, the combmatmn with the horizon-

tally aetmﬂ* cutter, and the cutter earriage or

frame moving IIltO the kerf or cut, of the
holding cutter abovethecarriage and edepted
to be pressed against the coal above the kerf,
and means seeured to the carriage for tekmw
the downward pressure thereof and rehevmn'
the carriage therefrom, substantially as set

forth.

4, In & mining machine, the eombination

I2.5_
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with the horizontally acting cutters, and the |

carriage entering the kerf, of the non-driven
or relatively stationary cutter at the front of
and supported by the carriage and extend-
ing directly upward from the carriage, and
adapted to form a groove in the horizontal
wall of the kerf and having a vertical plate
below the cutting point with a groove or pas-
sage way as at E‘* substantlally as set forth.
5. The combmatlon in & mining machine
having horizontally actmﬂ* cuttets, and a
eutting carriage or frame, with the carriage
of a series of holding cutting points in sub-
stantially the same vertical plane, said cutter

points being stationary relative to the carriage

and arranged to have said series inclined
backward and upward, whereby they can be

“advanced under the constant pressure of the

carriage and held continuouslyin engagement
with the coal at one or another of the said
points, substantially as set forth.

6. In a mining machine having a horizon-
tally acting cutting apparatus and a cutter
carriage or frame entering the kerf or cuf,
thecombination with said carriageof a steady-
ing or guiding plate having a series of cutters
to form a vertical groove in the horizontal

wall, and connected with a shoe or abutment

to bear on the opposite horizontal wall said
shoe and cutters being adapted to take the
pressure one from the otller substantially as

set forth.

7. In a mining machine having a horizon-

tally acting cutting apparatus, and a carriage |
or frame entering the kerf, the combination
with said carriage of a shoe or supportonthe
under side of the carriage and resting on the
bottom of the cut and situnated between the
side longitudinal lines of the laterally acting
substantially as set forth.

cutters,

548,970

3. The combination with the earriage, and

the chain having cufters and traveling hori-
zontally across the front end of the carriage,
of the shoe connected to the front end of the
carriage and resting upon the bottom of the
chain kerf, substfmtially as set forth.

9. In a mining machine, the combination
of the cutter (,h,;un the cutters therein, the
carriage having a chain supporting frame of

45

VElthdl (]uneusmns less than those of the 5o
- kerf which is formed by the chain cutters,

| whereby an open chamber is provided be-

tween the carriage and the horizontal wall of
said kerf, and a stay or aligning device for
the carriage having one or more cutting points
or edges secured rigidly to the carriage pro-
jeeting directly upward from the carriage to
points above the horizontal plane of the cut-
ter points, and adapted to be constantly
pressed by the carriage against the coal which
forms the said horizontal wall of the kerf and

to deposit the coal which it loosens from said

wall in the aforesaid open chamber, substan-
tially as set forth.

10. The combination with the car uafre aund
the horizontally moving cutter chains of the
vertical cutter adapted to form a kerf com-
municating with the chain kerf, and a hori-
zontal plate bearing upward against the roof
of the main kerf at points immediately adja-
cent to the vertiecal cutter, both said vertical
cutter and horizontal plate being secured to

- the carriage, substantially as set forth.

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

| IHHENRY B. DIERDORFEFF.
Witnesses:
R. CHAS. HUTCHINS,
CHARLES V. MILLER.
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