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To all whom it maz Y CONCErm:

Be it known that I, CHARLES O. PALMER, &
¢itizen of the United States residing at Oleve-;

land, in the county of Cuyahon'a, and State of
Ohlo, have invented certain new and useful
Improvements in Mining-Machines, of ehloh
the following is a specification.

My 1nventlon relates to that class of min-
ing machines, having rotating cutter bars,

each of which has a series of cutters project-

ing from its side,—which cutter bars perform
their intended work when they are fed in a
path transverse to their axes.

Theprincipal objectsof myinvention are:—

first, to provide means for relieving the frame

Whlch carries cutter bars, elther wholly or
partially, from the upward or downward stress |

due to the reaction of the coal, or other mate-
rial being mined,against the cutters asthe cut-
ter bar is revolved; second, to provide novel
mechanism for outtlnw the coel or other ma-

terial, in front of the bearings of the cutter
bar, and third, to provide an 1mproved cutter
and means for adjustably connecting the cut-
ters with the cutter bar.

With these endsin view, my invention con-

sists in the construction eud combination of

the parts shown in the drawings and herein-

after described, as pomted oub definitely in
the elaims.

In the ecoompdnymﬂ' drawmes L have only.
shown so much of an entire maohme as is
necessary to disclose the invention, that is to

say the forward end of the fra,me, and the
parts mounted thereon. The meansfor feed-
ing the cutter bars to their work, and means
for rofating the cutter bars, and all the other
necessary parts of a complete machine may
be of any of the suitable constructions well
known in this art.

In the drawings, Figure 1iis a plan view,

partly in section, in which the cutter barsare

journaled transversely to the forward end of

a machine adapted to be fed forward in a di-.
rection at right angles to the working breast

of the coal. Kig.21s an end view of the parts
shown in Fig, 1. Iig. 3 is a sectional view
on line 8—3 of Fig. 1. Fig. 41is a plan view

of myinvention applied toa machinein which

the cutter bars project from the side of a ma-
chine adapted to be fed in a direction par-
allel to the working breast, Fig. 5 isan end

- view of the parts shown in Fig. 4 Fig. 6 18

a top view of the left bearing brecket E. Fig.

17 is a view of the left side thereof

'is a detail of the cutter ring bolt.
a view of the cutter bar end one outter smdl 5

Fig. 8 18
‘a view of the rw*ht side thereof. Fig. 9 1s a

side view of the cutterring. Fig. 10 is a sec-

tional view on line 10—10 in Fig. 9. FKig. 11
"Fig. 12 is

view being partly in section. Fig. 13 is

transverse sectional view through the outtex

and cutter bar. Fig. 14 is a detall side view
of the cufter. Fig. 15 is an end view thereof.
Fig. 16 is a view of a part of the cutter bar
mth the cutter removed: and Fig. 17 is a de-
tail of the screw for 11old1n0‘ the eutter inthe

-bar.

Referring now to the parts. by lettels and
considering particularly for the time bemﬂ'
the specific construction shown in Figs. 1, 2

and 3, I' I represent the forward ends of arms:

attached to and forming part of the frame of

the machine which carries the cutter bars.

These arms F I are moved longitudinally as
the frame is moved forward or backward by
any suitable mechanism of the general char-
acter well known in this art. To the sides of

' the forward ends of each arm F, two brackets

K I are attached by means of suitable bolts.
In the parts ¢ of these brackets, nearest the
arms F I, the rear cutter bar B is journaled.
The outer ends of the brackets E E are sepa-
rated sufficiently to permit a serew bolt S’ to
pass between them, as and for the purposes

| hereinafter described. The outer ends of

these brackets are provided with cylindrical
bosses D D, and these bosses are off set to-
ward each other substantially as shown, and

a ring R, carrying one or more cutters, is

placed between said brackets K E, and jour-
naled and wholly sapported upon said eylin-
drical bossesD D. Passingcentrally between
these cylindrical bosses D D and consequently
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through the ring R, is the forward cutter bar 95

A-—-—-S&ld braﬂkets formmﬂ' the bearings by
Whioh said cutter bar is supported, and in
which it revolves. The ring R entirely cov-
ers Lhe edges of thecylindrical bosses D; and
the cutter or cutters which are attached to

by when the cutter ring is revolved upon its
bearing, a channel is cutinfront of the bosses
in which the cutter bar Ais journaled.

the ends of the cutter bar A which lie outside
of the bearings, one or more ctitters are placed.
which cut away the coal in front of .the part
The means which I have

J o£ the brackets.

I0O

said ring extend across its entire face, where-

Upon - |
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shown for revolving the ring R, and which I
prefer to employ, consists of the secrew bolt 8’

which passes through a hole in the cutter bar

A, and between the brackets D D, and en-
gages with the said ring.
Projecting in a substantially radial direc-

tion from both of the cutter bars A and B are

the cutters Carranged spirally upon said bars,
and so placed with reference to each other
that each cuts a continuation of the kerf cut
by the cutter on each side of it; and the cut-
ters on the bar B are so placed that they ex-
tend sidewise the kerf made by the cutters on
the bar A. The cutter bars A B are revolved
in opposite directions by suitable mechanism.
In Fig. 1, I show two drive chains intended to
beoperated by any suitable mechanism. The
chain 20 revolves the cutter bar A in one di-
rection, and the chain 21 revolves the cutter
bar B in the opposite direction.

The principal advantage of two cutter bars
revolving in opposite directions is this, viz:
When only one bar is used the reaction of the
coal against the cutters tends to raise or lower
the cutter bar and the frame to which it is
journaled, as the case may be,depending upon
the direction in which said bar is revolving;
but when two cutter bars are used, revolving
in opposite directions,such a tendencyon the
part of one cutter bar is counteracted by a
like tendency in the opposite direction from
the other cutter bar. It is obvious that the
ogreater the chip taken by the cutters, the
greater is the reaction of the coal against the
cutter. |

In the form of the machineshown in Kig. 1,

‘the forward cutter bar A has the oreater lev-
erage on the frame, wherefore the cutting |

surface on said bar and rings should be some-
what less than the cutting surface on the bar

B, in order that the reaction of the coal on |
one bar may balance that on the other. In

the form of machine shown in Figs. 4 and 9,
the rear cutter bar B has the greater leverage
on the frame, wherefore its cutting surface
should be less than the cutting surface on
the forward bar A. The end cuatters O are
simply flat pieces of steel which are inserted

in longitudinal slots in the ends of thecutter

bars, and are held in place by bolts P’ or by
any other well known means.
In the form of the machine shown in Figs.

4 and 5, the bars A B project from the side of
the machine, and it is not necessary that the
extreme outer end of the rear bar be sup-
ported inbearings. 1tisonly necessary, there-
fore, to provide one set of bearing brackets K&
and cutter carrying ring R, above explained,
which are mounted on the end of the bar I,

in which the outer end of the bar A is jour-

naled. Theinner ends of the cutterbars A B
are supported in bearings in the frame K,
- whieh frame is moved forward outside of and

parallel to the working face of the coal.
30 and 381 represent meshing pinions, se-
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mechanism, the other is revolved in the oppo-
site direction. In this form of the machine,
as shown, that part of the rear cutter bar b
which lies behind the cutter bar A is provided
with a serew conveyer M by which the débris
made by the bar A may be carried toward the
working face of the coal and ount of the kert.
The slack formed by the rear cutter bar may

be removed by hand, or a second screw con-
veyer may be journaled behind and parallel

tosaid rearcutter bar,in 2 manner well-known
in the art. | | -

The cutter bars are placed approximately
parallel, one in advance of the other,and pref-

| erably in the plane of their movement.

I have only shown two cutter bars, but 1tis
clear that three or more might be employed if
each cutter bar were placed with reference to
the one in advance of it, substantially as the
bar B is placed with reference to the bar A, as
shown. In such case the cutter bars should
be divided into sets, one set revolving in one
direction, and the other set in the opposite
direction, so that the reaction of the coal
against one set of cutter bars is counteracted
by the reaction against the other set, substan-
tially as it is between the two cutter bars
shown., | | |

The cutters C each consists of a flat piece
of hardened steel which projects substan-
tially radially from the cutter bar. In the
form shown, the rear end of the cutter C is
slotted, and the sides of the slots are tapped
so as to engage with a screw S which is pref-
erably larger in diameter than the thickness
of the cutter, as shown in Figs. 13 to 16 inclu-
sive. o -

The cutter bars A B are provided with ra-
dialslots into which the cutters are inserted.
In the sides of theslotsconcave groovesT¢are
formed, and these grooves are tapped whereby
they also engage with the screw S. A cutter
C having been placed in one of the slots pro-
jecting the proper distancetherefrom, a screw
S is inserted, from the opposite side of the
cutter bar and screwed up to a stop, which
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may be either the head of the screw,oritmay

be the point of said screw against the bottom
of the tapped hole T? in the cutter bar. ‘T'he
screw engages with both the cutter and cut-
ter bar in the same part of its length, but in
different parts of its circumference, thereby
securing the cutter in the cutter bar. T'he
cutter C” which is carried by the ring R is
similarly formed, except that the tapped hole
for the serew S’ is of less diameter than the
thickness of the cutter C’.
slot in the ring, from one side thereof, and a
serew bolt S’ entering said ring from the op-

posite side passes through the cutter bar I3

and screws into the end of said cutter. The
bolt S’ lies between the two parts of the
brackets D D and has the double funection of
securing the cutter to the ring and of so con-
necting the ring and cutter bar A that, as the

cured to the cutter bars A B respectively | latter is revolved, the formeris also revolved.
whereby when one bar is revolved by suitable | = The end cutters O extend slightly beyond
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It enters a radial
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the respective ends of their cutter bars and
are held in place by bolts passing through the
cutter bar at right a,nn'les to the cutter in a
well known manner.

Having thus described my invention, what

I claim as new,anddesire to secure by Letters
Patent, is—
1. In a mining maehlne in eombmatmn —

a frame adapted to enter the kerf cut by the-
cutter bars,—two parallelcutter barsarranged |

bra,ekets Secﬁled to the forward end of said

arm, each bracket having a cyhndrmal boss

at its end through which an orifice is formed,
a cutter bar journaled In said orifices, a cut-
ter—eerrymg ring mounted on sald bosses, and

“a bolt passing between said bosses and con-

| nectingsaid cutler barand ring, substantla,lly

|

as set fmth
6. Ina mining machine, in combmatlon an
arm extending from the frame, two separated

one behind the other and journaled on said | brackets secured to the forwa,rd end of said

frame, the rear cutter bar being extended lon-

- gitudinally beyond the end of the forward
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cutter bar,—a series of cutters secured to and
projecting from the side of said cutter bars,
the cutters on the rear cutter bar being se-

“cured to the part thereof which extends be-

yond the end of the forward cutter bar,—and
means for revolving said cutter barsinoppo-
site directions,—said cutters being adapted
to cut a deep kerf when the frame on which
they are mounted is moved in a direction
transverse to the axes of the cutter bars—the
cutting surfaces on the two bars beingso pro-
portioned that the reaction of the coal on each
bar tends to balance the reaction of the coal
on the other,—substantially as and for the
purpose specified.

2. In a mining machine, in combination,—

two arms F' F,—two parallel cutter bars jour-

naled on sald two arms, the rear bar being

extended longitudinally beyond the ends of |

the forward cutter bar,—a series of radial

-cutters secured to and projecting from the

side of that part of the forward cutter bar
which lies between its bearings in the two
arms,—a series of cutters which are secured
to and project from the side of the parts of
the rear cutter bar which extend beyond its
bearings as described,—cutters connected
with the forward cutter bar and adapted to
cut in front of its bearings,—and mechanism
for revolving said cutter bars in opposite di-
rections, substa.ntlally as and for the purpose
specified.

3. In a mining machme, a bearing bracket
having at its end a cylindrical boss, a bear-

ing for a cutter bar formed in said boss, and

a cutter bar journaled in said bearing, com-
bined with a cutter-carrying ring journaled
on said boss, and suitableconnections between
sald ring and cutter bar and mechanism for
revolving the cutter bar, substantially as seb
forth. | -

4. In amining machine, in combination, an

~arm extending from the frame, two separated

brackets secured to the forward end of said

. arm, each bracket having a cylindrical boss

60

at its end through which an orifice is formed,
a cutter bar journaled in said orifices, a cut-
ter-carrying ring mounted on said bosses, and
a driving connection between said cutter bar

~ and ring, substantially as set forth.

05

5. In a mining machine, in combination, an
arm extending fro_m the frame, two sepa,ra,ted

arm, each bracket having a eylindrical boss
at its end in which an orlﬁce is centrally
formed, a cutter bar journaled in said orifice,
a ring. mounted on said bosses, and having a
radlal slot, a cutter in said slot and a bolt
entering sald ring from a point dlametrlcally
Qpposite to said slot, passing through the cut-
ter bar, and engaging said cutter, substan-
tlally as set forth. |

7. In a mining maehme, in combination, a
revoluble cutter bar having radial slots eeeh
of which is provided with threaded orooves
in its sides, a cutter having a screw threaded
slot in its end, fitted to each of said slots in
the cutter bar, and a scerew of greater diame-
ter than the thickness of the cutter which en-
ters the cutter bar from a point diametrically
opposite to the slots therein and engages with
the threaded parts of the cutter bfu and eut-
ter, substentlelly as set forth.

8. In a mining machine, in combination, a

'cutter bar ha,vmn' tapped radlal openings for

the reception of eutters, a cutter fitted in each
of said openings, each of said cutters having
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in its inner end a tapped longitudinal open-

ing, and retaining bolts Wthh entersaid cut-
ter bar at points diametr ically opposite tosaid

| radial openings therein and engage with the

threads in both the cutters and eutter bar,
substantially as and for the purpose specified.

105

9. A cutter for a mining machine, consist-

ing of a flat steel bar havmﬂ' a, cutting edge
at one end, and having a lonn*ltudmal slet in
the ether end the su:les of emd slot being
threaded, substautmlly as set forth.

10. In a mining machine, in combination,
two supports for the cutter bar, a cutter ba,r
A journaled in said supports, a series of re-
movable cutters projecting from that part of
said cutter bar which lies between said sup-
ports, a cutter bar B journaled in said sup-
ports behind and parallel with the cutter bar
A and extending 10n0*1tud1na,lly beyond the
end of said cutter bar A, a series of cutters
which project from that pa,rt of the cutter bar
B which extends beyvond the end of cutter
bar A, and means for revolving said cutter
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bars, eubstantlally as and for the purpose

speclﬁed |
CHARLES O. PALMER.

Witnesses:
E. L. THURSTON,
FRANK. MILLER.
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