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To all whom it may concern:

Be 1t known that I, CHARLES E. DAVIS, a
citizen of the United States residing at Chi-
cago, 1n the county of Cook and State of Illi-
nois, have invented certain new and useful
Imp1 ovements in Mining-Machines, of which
the following is a specification. ‘

My invention relates to mining-machines,
and has for its object to produce a mining-
machine provided with a new and improved
feeding mechanism.

The followmn* isa description of my device,
reference bemﬂ‘ had to the aceompanymﬂ
drawings, wherem——-

Figure 1 is a perspective.view of the entire
machine, IFig. 2 1s a plan view of the feed-
ing mechanism with motor removed. Fig. 3
18 a vertical longitudinal section showing the
feeding mechanism. Fig. 4 is a detail.

Like letters refer to like parts throughout

the several figures.

Reterring to Kig. 1, 1 have shown here a
coal-mining machine that undermines the
body of coal by means of the cutting-tools A
A on the endless belt A’. This belt works
on the sprocket-wheel A% which derives its
motion from the armature-shaft B of the
electric motor B, and also in the groove of
the frame A3, which is attached to the frame
of the motor B'. The motor B’ and frame A3
are supported upon the guides A* A% and are
capable of sliding along said gunides, so that
the motor B’, belt A’, and frame A2 may be
fed forward as the coal or other material is
cut away by the cutting-tools A.

A% 1is an auger workinginthe sleeve A°, at-
tached to the frame A®° and receives its mo-
The bearing or
sleeve A enters the hole bored by auger A®
as the machine is fed forward and prevents
any lateral motion of frame A°. The motor
and accompanying parts are fed forward by
means of the flexible belt or chain C and
sprocket-wheels C' C* on shafts C° C°.

C? and C* are idlers to change the direction
of the chain. Said chain C is fastened at
each end to the guide Al
wheels C' C° receive their motion from the
armature-shaft B of the motor B, and as
they revolve the motor and accompanying
parts move forward or backward, as desired.

The sprocket--

A detailed view of the feeding mechanism
may beseen in Figs. 2 and 5
shait B is provided with a pinion IB? which
meshes with the gear B°. On the end of the
shaft of the gear-wheel B°is a beveled pinion
B4 Said pinion meshes with the bevel-gear
B® on the shaft B to which is fastened the
sprocket-wheel Ad that gives motion to the
endless belt A'. The shaft B%works in the
bearings B? B.
cam B®, against which bears the roller B’ on
the end of the bar D. The other end of said
bar bears against the arm D', fastened to the
sleeves D? D'3 which are loose upon the shaft
D3 A pawl is attached to the arm D’ and
engages the ratchet-wheel D°, rigid on the
shaft D% The expansion-spring D¢ keeps
the wheel I3° against the cam B® at all times.

D7 is a pawl that prevents the ratchet-
wheel D° from moving backward. Theshaft
C® has a clutceh E on one end which slides on
a feather and is adapted to engage its coun-
terpart K’ on the shaft D3 The bent rod or

lever E? connects said clutch with a similar

clutch E? on the shaft C?, carrying the pinion

C% which meshes with the gear C° on the

shaft C°. These clutches are controlled in
any convenient manner, as by arm E% rod
E°, and handle E¢,

A rod E?, which may be integral with the
bent rod or lever E? or attached thereto in
any convenient manner, is provided with the
beveled end E°.

E’ is a 'beveled piece attached to the frame
of the motor and situated so that when the
beveled face C°® on the rod K comes in con-
tact with the beveled face of the piece E’
sald rod and the cluteh E are moved so as to
disengage the said cluteh from its counter-
part K and stop the machine.

Kig. 4 1s a detalled view of the manner in
which the flexible belt or chain Cis fastened
at each end of the guide A% A lug F is fas-
tened to said guide and is provided with a
hole for the bolt F’, to which the chain or belt
C is fastened. A spiral spring F<is placed
between the lug and the washer F° on said
bolt. These springs are used to change the
step-by-step feed produced by the cam I3° to
a continuous and steady feed. The motion

| of the cam B® produces a contraction of the

The armature-

Rigid with said shaft is the
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‘nicated to the shaft B® by pinion B? g

" so as to disengage the cluteh

»

springs If? F?, the expansion of which causes
the said cuttin o-tools to be fed forward in a
continuous and steady manner. The ma-
chine is held in position while at work by
means of jack-screws placed at each end of
the frame carrying the guides A*. The jack-
screw H at the front end of the frame 1s not
perpendicular tothe cross-piecesof the frame,
but is made to project obliquely therefrom—
7, e., is bent to one sidein any suitable man-
ner, as by being bentat II'. The direction in
which this jack-serew is bent depends upon
the direction of motion of the cutting-tools A
and will be in a direction opposite to the
movement of the cutting-tools across the eud
of the frame A3 This construction allows
the machine to be held in position at the be-

oinning of the cut before the auger A° is
f&l‘ enoun"h advanced to steady the machine.

It is evident that these several parts may be
varied in form, construction, and arrange-
ment without depm*tmn from the spirit “of
my invention, and I therefore do not wish to
be limited to the exact construction shown.

The. use and operation of my inventionare
as follows:

As shownin Fig. 2, the feeding mechanism
isout of gear. If now the motor is running
and it is deall ed to feed the motor and its ac-

companying parts forward, the handle E° is

moved so as to cause the cluLch 2 on shaft
C7 to engage its counterpart on the shaft D3,

to whlch the ratchet-wheel D? is att“bched
The motion of the motor-shaft B’ is commu-

pinion BY, and bevel-gear B5. As the Sh_&f’b
B¢ revolves the cam 1 is also revolved, and
at every revolution the bar D is moved in the
direction of the arrow. Sincesaid bar bears
against thearm D’
b3 means of the p.:LwlDi communicatesits mo-
tion to the ratchet-wheel D? and hence shaft
D2 This motion is thus conveyed by cluteh
I3, shaft C7, pinion C8, gear C?, shaft C° to
sproc-Let “wheel C?, and since said sprocket-
wheel engages the flexible belt or chain C
the motor and accompanying parts will move
forward. The spring D% keeps the roller 13?

against the cam B°at all times and moves the
arm D and pawl D* backward when said roller
strikes the concentric part of the cam. The
pawl E* keeps the ratchet-wheel D? station-
ary as.the pawl D*moves backward.

say, to start a new cut, the 1:51,11(116 ]“'3 is moved
> and bring
the clutch K 11110 engagement wﬂah 1ts coun-
terpart E'. In Llns case the motion of tlie
ratchet-wheel D° is conveyed to the shaft C°,
and thence to sprocket - wheel .
sproeket ~wheel will be moved in a direction
opposite to its former motion, and since it
engages the stationary flexible belt or chain
C the motor and accompanying parts will be
moved backward. The speed of the forw ward

feed depends upon the size of the cam B°
gear-wheel, and

ratchet-wheel D’, pinion C8, ¢

oear 1>3 |

, said arm.is also moved and

If now
it is desired to move the motor backward,

Smd_
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sprocket-wheel C-. The backward feed de-
pends only on cam B8, ratchet-wheel D’ and
sprocket-wheel C'. The speed of backward
movement of the motor and accompanying
parts will be much greater in practice than
the forward feed, asis indicated in the draw-
ings.

The springs F? F? as before explained,

change the step-by- step feed, due to the ec-

eentrle movement of the cam BF‘ into a steady
and continunous feed, for as the machine is

being fed forward the pressure of the cutting-

tools against the bed of coal or other material

resists theu forward movement and hence

instead of said cutting-tools belllﬂ' moved
suddenly forward at each I‘GVOIUUOH of the
cam the springs If* I'* take up the motion by
their contraction and foree the cutting-tools
forward by their, expansion as the coa,l or
other substance is eut away. It will thusbe
seen that a continuous feed igassured. The
bending of the jaclk-serew II to one side

causes the machine to be held in position at
‘the beginning of the cut hefore the auger A®
has bored a hole of sufficient depth to Ebllou |

the sleeve AStoenterandsteady the machine.

It will be seenthat if the catting-tools, Fig.
1, are moving across the end of the frame A
in the divection of the arrow the pressure
that they exert against the wall to be under-
mined will tend to force the frame to one
side orin the opposite direction of the arrow.
If now the jack-serew H projects in a straight

line forward and upward, as indicated in full
lines, any motion. of the frame to one side

will tend to decrease the pressure exerted by

the jack-screws and allow the frame to be

more easily moved. It is found in practice
that under these conditions the machine can-
not be

demces.
side, as shown in dotted lines in Fig. 1, the
pressure effected by the contact of the cut-

ting-tools. with the wall to Dbe undermined

causes an increasein the pressure exerted by
the jack-screw, and hence adds to its holding
capacity.

Dheginning of the cut_xmbho_u.b the aid of other
securing devices. When the motor reaches

satisfactorily held in position at the
beginning of the cut without other securing
“When the jack-screw is. bent to one

It will thus be seen that the ma-
chine will be firmiy held: in position at the
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the limit of its backward motion, the end of

the rod E7?, to which is. connected the clutel
E, comes in contact with the beveled face of
the piece E? and is moved so as to disengage

said clutch and stop the machine. I may
also have

the Imit of its forward movement.
I claint—
1. A feeding meehmusm for mining - ma-

chines comprising a continuously - 1‘01:&1}111#_
motor, a revoluble cam, a bar provided at

one end with a roller which bears against
sald cam, the other end.of said bar bear_ing
against an arm carrying a pawl that engages
a ratchet-wheel, means for holding said arm

e a similar device at the front of the
stationary frame, so as to stop the m ::Lc_}une. at
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and bar in engagement, and two shafts |

adapted to be alternately connected to the
ratchet-wheel and provided with sprocket-
wheels that engage a single stationary rack
whereby the mining-machine may be moved
forward or backward.

2. A mining-machine comprising a motor,
a cam, means of communicating the motion

of the motor to the cam, connections between
the cam and. a feeding ratchet-wheel, two

shalts carrying sploeket -wheels that engage
a stationary chain, a clutch associated Wl’uh
one of said shafts adap’red to engage the shaft
of the feeding ratchet-wheel and feed the ma-
chine in one direetion, and a second clutch
assoclated with an auxiliary shaft connected
to the second sprocket - wheel shaft and
adapted to engage the shaft of the feeding
ratchet-wheel and move the machine in an
opposite direction at a different speed, sub-
stantially as described.

3. A feed mechanism for mining-machines
or the like, comprising a revoluble cam, con-
nections between the said cam and a feeding
ratchet-wheel, two shafts, each provided with
a sprocket- Wlleel which engages a stationary
chain, clutches assocmted with sald shafts
and ada;pted to engage the shaftt of the feed-
ing ratchet-wheel, and a controlling-handle
connected with both of said clutches,whereby,
when the sald machine is in operation a
movement of said handle in one direction
causes the mining-machine to be fed forward,
and a movement in the other direction causes
sald machine to be moved backward, sub-
stantially as deseribed.

4. A feeding mechanism for mining-ma-
chines comprising astationary, flexible chain
elastically attached to the guides or frame
along which the machine moves, a motor and

conneetlons between said motor and the ﬂem—.

ble chain.

5. A feeding dewee for mining-machines

comprising a revoluble cam, means by which

the motion of the cam is eommunicated to a
ratchet-wheel, and a flexible chain elastically
attached tosome part of the frame of the ma-
chine, and connections between said ratchet-
wheel and chain, whereby the step-by-step

L4

feed due to the cam is converted into a steady,
continuous feed. |

6. In a mining-machine the combination of
a cutter-carrier with a motor for driving the
same, mechanism for feeding said cutter-car-
rier bodily against the coal to. be cut by a step-
by-step motion, an elastic power-transmitting
spring connected with the machine so as to

be Interposed between the cutter-carrier and-

the step-by-step feeding device.

7. Amining-machine comprising two frames
movable with relation to each other, a cutting
device connected with one of said frames, &
motor also mounted upon one of said frames
and adapted to drive said cutter, a rack at-
tached to the other frame by an elastic con-
nection and a connecting mechanism between
said rack and motor, whereby the cutter is
elastically fed a,,.,,amst the coal.

8. Inamining-machine, the combination of

a continuously-rotating motor, a cutter-carry-
Iing frame with guides along whieh 1t moves,
and a single flexible chain on the guides, a
portion of whichis elastic and sprocket-wheels
on the moving frame in engagement with the
chaln,and driving mechanism forsaid sprock-
ets whereby they are adapted to be alter-
nately operatively rotated in opposite direc-
vions, one of sald sprockets adapted to travel
upon the rack more rapidly than the other,
so as to feed the frame forward slowly and
withdraw 1t rapidly.

9. In a mining-machine of the breast-ma-
chine type, the combination of a movable
frame carrying the cutter-chain, a stationary
frame along which said movable frame trav-
els, sald movable frame provided at its for-
ward end with an arm, said arm connected
with said frame in such & manner as to pro-
ject therefrom at a fixed oblique angle in one
plane and a variable angle in a second plane
at an angle with said first-mentioned plane,
the free end of said arm adapted to be brought
into contact with some stationary object, sub-

stantially as described.

CHARLES E. DAVIS.
Witnesses:
DoNALD M. CARTER,
WALTER J. GUNTHORP.
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