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UNITED STATES PATENT OFFICE.

EDWIN REUEL MERRILL, OF COLUMBUS, OHIO, ASSIGNOR TO JOSEPH
A. JEFFREY, OF COLUMBUS, OHIO. -

MINING-MACHINE.

No. 798,108.

Specification of: Letters Patent.

Patented Aug. 29, 1909.

Application filed August 3, 1900, Serial No. 25.811.

To all whom it may conceri:

Beitknown thatI, Epwin REUEL MERRILL,
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, of which

the followingisaspecification, reference being
had therein to the accompanying drawings.
Figure 1 is a top plan view of a mining-
machine embodying my improvements. I1ig.
9 is a central longitudinal vertical section.
Fig. 3 is a rear view. Iig. 4 1s a cross-sec-
tion on the line 4 4 of Fig. 2. Fig. bisa side
elevation of the machine. Fig. 6 1s a cross-
sectionon line 5 5 of Fig.2. Fig. Tisacross-

section on line 6 6. Fig. 2. Figs. 8, 9, and-

10 are detail viewsof a portionof the gearing.

The machine, considered as a whole, 1s simi-
lar to those heretofore in use in having a
bed-frame and a carriage sliding thereon for
supporting the cutting apparatus and the
power mechanism. The bed consists ot long1-

tudinal side bars A A, supported at intervals
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by cross - girders @, having upright arms «
which are secured to the main bars A. At
the bottoms and along the sides these cross-
bars « are provided with longitudinal shoe-
like bars ¢>. At the front end there is a bot-
tom cross-bar ¢®. which is longer than those
at ¢ ¢ and which permits the rear part of the
hed to be narrow and yet allows the use of a
cutting apparatus which is wide at its front
end. At the rear end the bed is provided
with a cross-bar ¢', which not only serves to
hold the parts together, but also provides
means for moving the machine, as bars or
other tools can be readily engaged therewith.
The bed-bars A have secured to them longi-
tudinally-arranged rack-bars B with down-
wardly-turned teeth. Upon the bed-frame
of this construction is mounted the traveling
apparatus which carries the cutting devices
and also the gearing and motor or engine.
This carriage 1s made up of two main parts,
the platform or frame which supports the
gearing, shafting, and motor or engine and
the cutter-frame. The cutter-frame 1s de-
sioned for the holding and guiding of a chain
provided with cutters and may be of any pre-
forred sort. The one shown comprises a
front cross-head C, a central thrusting frame
or bar (V, and tapering side guide-bars C-,

converging rearward toward the center bar:

| or frame (.

wheels C° C.

The cross-head C is formed of
top and bottom platesc ¢, withspacing barsor
plates between them, together with sprocket-
One of the spacing bars or
plates of the cross-head C has rearwardly-
projecting arms C’, to which is secured the
central thrusting device C'. This consists of
two longitudinal bars ¢ ¢, which are riveted
or otherwise secured to the arms C° of the
cross-head and which extend back to points
near the rear of the machine. They are held
spaced and braced by means of a cross-plate
¢, which has vertical flanges ¢, that permit
it to be firmly riveted. as at ¢, to the bars ¢
The front end of the bar or plate ¢ is adjacent
to the rearward -extending arms C’ of the

“cross-head; and itextends back to points some-

what ahead of the rear ends of the bars ¢
At the said rear ends there is a plate or bar
(®, In it or upon it are the supports or
mountings ¢’ ¢ for a screw-rod D. Prefer-
ably the mounting of this screw is provided
by having a slot or passage-way at ¢, through
which the screw passes longitudinally, and
an aperture ¢ adjacent to the head of the
screw-rod, which head is angular or adapted
to receive a wrench or other tool. The rear
end of this chain-frame is adjustably con-
nected to the platform frame or support for
the shafting and gearing. This support or
frame consists, as shown, of a plate having
s horizontal part E, which is fitted to the bed
to slide longitudinally thereon, it having at
the front end the drooping part ¢ and a sup-
plemental drooping portion ¢, together with
a rear portion ¢, having projections ¢’ and a
forwardly - extending bracket or standard ¢
- The above -described chain-frame has 1ts
rear end between the drooping parts ¢ and ¢
of the motor-frame. Itisheld by means of a
vertical bar or rod F, provided with a threaded

aperture to receive the above-mentioned screw

D. This rod Fis detachable from the engine-

| plate though normally rigidly secured there-

on, it being seated in apertures in the parts
¢ ¢. Tt has a clamping washer and nut at the
upper end and a head at the lower end, so
that it can be loosened when desired or can
be fastened with the utmost rigidity. It is
preferably cylindrical or adapted to turn
somewhat, so that incaseof great strainupon
the screw-rod there can bea yilelding. When
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relatively to the motor-frame, this is accom-
plished after first loosening the vertical rod

I and then turning the screw-rod D in the
proper direction, and after adjustment the

vertical rod F is again clamped in position.

The machine illustrated is provided with an
electric motor G for applying power to the

~gearing, the cutting apparatus, and the feed

mechanism. This motor iscastintegral with
the plate or frame that supports it upon the
bed, orit can be formed separately and screwed
thereto by bolts. It consists of a box-like
casting, having the top wall g, the bottom ¢’,
and the side walls ¢~

tioned, but has a detachable bearing-piece A
inserted 1n an aperture central therein. The
front wall ¢* is detachable and provided with
a bearing ¢’. _
H' mounted longitudinally of the machine in
the bearings ¢° A. The armature-pinion I is
at the rear side of the motor. It engages
with an inverted beveled wheel J on a ver-
tical shaft s, which is mounted in the above-
described standard ¢ on the motor-frame.
This shaft s at the lower end has the pinion
KK, which engages with a large spur-wheel L,
lying under the motor. This wheel I, has an

elongated hub /, which is mounted on a shaft.

M, which 1s preferably formed separately
from the other parts and is detachably
mounted below the motor by being placed
between the motor-bottom and the drooping
wall ¢’ and firmly fastened by means of a large

bolt M', whose head lies below the plate ¢

and whose thread engages with the metal at
the bottom of the motor. To the hub of the
wheel L is screwed a sprocket-wheel N, im-
mediately behind the rear end of the chain-
frame and in the central longitudinal vertical
plane of the machine. It engages with and

“drives the chain which carries the cutters.

When the motor is in action, it imparts mo-
tion to the chain through the train of gearing
and shafting above described. -

The entire carriage can be simultaneously
advanced along the bed as follows: O O are
pinions engaging with the racks B above de-

scribed. These pinions are rigid with the

shaft P, which is mounted in bearings at p in
the platform or frame extension¢®. Thisshaft
can be rotated slowly in one direction or rap-
1dly in the opposite direction. Q is a worm
on the aforesaid shaft ;. It engages with a
worm-wheel Q' upon a shaft ¢, which is in a
sleeve-bearing ¢, carried by a bracket ¢*>. At
1ts lower end it carries a worm QF, which en-

gages with the worm - wheel QQ°, which is

mounted loosely on the aforesaid shaft P.
The same worm Q aforesaid engages with a
second worm-wheel R upon the other side of

the shaft 7. Wheel R is secured to the shaft

~ 7 1n a bracket-sleeve #/, and this shaft has a
spiral gear R", which engages with a spirally-
toothed wheel R’, also mounted loosely on the

_ The rear wall ¢°is
largely also integral with those just men-

The armature H has its shaft

il

|

;

1
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shaft P. The wheels Q? and R® can be alter-
nately connected to the shaft P by the cluteh

S, which 1s feathered or splined to the shaft.
When the clutch engages with the wheel Q7

the speeds and directions of the parts are such
that the carriage is slowly advanced. When
the clutch i1s withdrawn from the wheel
and engaged with wheel R’ the carriage is
rapidly withdrawn along the bed, the wheel
Q° moving in one direction with a relatively

| slow speed, while the wheel R’ moves in the

opposite direction with a relatively high speed.
The clutch 1s moved in one direction or the
other as follows: Uponits periphery there are
a series of ribs s of the nature of circular
teeth. Withthéseengages apinionT, mount-
ed onthe engine-frame. This pinion is keyed

| to a shatt #, which is held in a bearing at 7.

This shaft 7 1s provided with a lever U at its
upper end, having a swinging handle . The
operative can throw the lever in onedirection
or the other and cause the pinion T to slide

the clutech S to one or the other of the driv-.

ing-wheels. This clutch-operating mechan-

| 1sm 1s much simpler and more direct than

those heretofore used, in which sliding rack-

‘plates were interposed between the pinion
and the clutch. '

The withdrawing mechanism can be auto-

‘matically thrown out of action as follows: V

is a lever pivotally connected to the shaft ¢
and loose thereon. It carriesa blockor plate

v, provided with ribs adapted to fit between
‘the ribs or circular teeth s on the clutch. On

the frame (as upon the cross-bar ¢* at the rear)
there is secured an adjustable cam or wedge
block W. When the carriage is receding or
moving backward, the lever V strikes the cam
W and is swung laterally, and through the
block » it moves the clutch out of engagement
with the wheel R’, whereupon the carriage
stops. |

The machine which I have shown and de-
scribed possesses numerous advantages over
‘those heretofore used.

The parts are simpli-
fied, and while all of the movements and the
same efficiency are retained the devices con-
stituting the machine are in an exceedingly
compactform. Thetop of the motorisbrought
down, so that the machine can be operated in
the lowest coal-veins. The advancing and
withdrawing mechanism is made simpler, as

I rotate the carriage-moving shaft in either

direction from one and the same gear Q. The
racks and the axis of the pinions O are almost

-colncldent with the horizontal plane of the
cutter, so that the advancing pressure is ap-

plied with the utmost economy. By arrang-
ing the master-wheel Liand the sprocket-wheel
N in front of the pinion K, I retain the great
advantage of a relatively short chain brought
to a sharp apex at the rear.. By supporting
the adjusting-screw D upon the chain-frame

‘instead of upon the motor-frame, as hereto-

fore, I can provide for an adjustment without
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3

requiring the same access to the elamping-bolt | said two trains of carriage- movmg gearing, 05

that was necessary in the earlier construc-
t1ons.
I do not form the laree vertical wide grooves

or channels in the bed-bar heretofore CON-

monlv employed. It will be seen from the
drawings that the bed-bars A are formed with
reletwelvsmello'moves which, however, give

firm support to the carriage and allow the |

parts to be more easily fitted.
What I elaim 1
1. In amining-machine, the combination ot
the bed, the carriage, the cutting apparatus on
the carriage and arranged to be uhrusb thereby
dlreetly into the coal, the two-part feed mech-
anism, of which one partissecured to the bed,
and the other is supported by the carriage, the
electric motor having its armature-shatt ar-
ranged long 1tudmelly of the machine, the
bevel-wheel at the rear end of the armature-
shaft, the vertical shaft behind the motor, the
Jevel wheel thereon above the bevel-wheel on
the armature-shaft, the worm-gear on the ver-
tical shaft, the gearing mterpesed between
t he Vertleal Shaft and the carriage-feed mech-
anism and means connecting the vertleel shaft
to the cutting epparetus eubstentlelly as set
forth. |
9. Ina mmmcr-maehme the combination of
the bed-frame, the carriage, the cutting appa-
ratus thereon, the two-part feed meehemsm
of which one part 1s secured to the bed, end
the other part is supported by the carriage,
the electric motor on the carriage having its

armature-shaft arranged lon mtudmellv on the

machine, the bevel- Wheel at the rear end of
the ermeture—sheft the horizontal wheel un-
der the motor connected to the cutting appa-
ratus, the vertical shaft behind the motor, the
bevel-wheel above the wheel on the armature-
shaft, the wheel at the lower end of the ver-

tical Sheft connected to the wheel under the

motor, the two trains of gearing connecting
the vertlcel shaft with the feed mechanism on
the carriage, and the worm-wheel actuated by
the Vertleel shaft and connected to both of
aforesaid trains of gearing,
set forth. |

3. Ina mining-machine, the combination of
the bed, the carriage, the cutting apparatus,
the carriage-feed mechanism, two trains ot
cgearing one for advancing, the other for re-
cedmw “the carriage, each of the said trains of

gearing commencing with a worm-wheel and

the worm engaging Wlth hoth of said worm-
wheels, subetentmlly as-set forth. -

4. In a mining-machine, the combination of
the bed, the carriage, the cutting apparatus on
the carriage, thecerriege-meving mechanism,
the two trains of gearing each train commenc-
ing with a worm- whee] the shaft, the gearing
eonneetmcr said shaft with the euttmcr appa-
ratus, end the worm on said shaft eonneeted
o both of the aforesaid worm-wheels of the

substantially as

substantially as set forth.

5. Ina mmmfr-m‘whme, the combination of
the bed, the carriage, the cutting apparatus on
the carriage, the carriage-moving mechanism,
two trains of di Terentlv-Speedod devices for

70

actuating the carriage-moving mechanism al-

ternatelv in opposite directions, a vertical
shaft and a worm on said vertical shatt ar-
ranged to be in contmuoue engacement with
both of said trains of gearing, eubstentlelly S

set forth.
6. In a mining-machine, the combination of

‘the bed, the carriage-moving mechanism, hav-

ing two differently-speeded eontmuom]v and
opposwelv rotating wheels, the clutch inter-
posed between- :zud Wheels and a worm con-
tinuously connected with both of said wheels,
substantially as set forth. |

7. In a mining-machine, the combination of
the bed, the carriage, the cutting apparatus
thereon, the carriage- movmﬁ‘meehemsm hav-
Ing a trenwerselv errenﬂ“ed shaft, two gear-

wheels rotating in the leno'ltudmel plene of

the machine, means for connecting the said
gear -Wheels alternately with the carriage-
moving shaft, two trains of devices for elter-—

nately moving the carriage in opposite direc-

tions eonnected reSpeetwely with the said

said trains of oearing eentmuouely, substan-
tially as set forth.

8. In amining-machine, the cembmetlon of
the bed-frame, the carriage, the cutting appa-

ratus thereon, the transverse carriage-moving
shaft, two Sh‘LftS continuously connected to

| gearing on the transverse shaft, and the worm

for CODtlHUOUS]V actuating the last two said
shafts. substentlelly as set forth.

9. Inamining-machine, the combination of
the bed, the carriage, the cutting apparatus on
the carriage, the reverelble carriage - feed
shaft, the two differently-speeded epposwely-
dmven mechanisms for actuating the revers-
ible shaft, the worm ermno*ed to continu-
ously drwe both of the sald two differently-

speeded mechanisms, -and a clutch device for

alternately connecting the said eppesmely--

driven mechanisms with the carriage - feed
shaft su betentlellv as set forth. |

© 10. In a mining-machine the combination
of the bed, the carriage, the cutting apparatus

on the carriage, the reversible carriage- feed
mechanism, the worm for moving the carriage

in one direction and spiral gear for moving

the carriage in the opposite direction, the

common driving-gear for actuating the worm-

gear and spiral gear smmltaneously, and -

means for threwmﬁ' into operation either of
sald gears, subetenmellv as set forth.

11. In a mining-machine, the combination
of the bed-frame, “the carriage, the cutting ap-
paratus on the carriage, the carriage-moving

1’nechemsm the worm-gear for edvenemﬂ the |
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gear-wheels, and a worm drivine both of the
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carriage, the spiral gear for receding the car--
riage, and the worm for actuating the worm-
gear and the spiral gear, substa,ntlally as seti

forth

12. In a mining-machine, the combmatlon ;
of the bed, the carriace, the cuttmcr apparatus
on the carriage, the carriage-moving mech-
anism, the reversible shaft for feeding the 2ar-
riage, the means for rotating the reversible
shaft slowly in one direction, and advancing |
the carriage, and the means for rotating said -

shaft rapidly in the opposite direction, and

13. In a mining- -machine, the combmatlon

as set forth. |
14. In a mlan‘-machme the combination

of the bed, the carriage, the cutting apparatus
on the. carriage, the hor170ntal gear-wheel
connected to the cutting apparatus, the hori-
to the car- -

zontally-arranged motor secured
riage having 1ts armature - shaft arranged
lon mtudmallv of the machine, the gearing ar-
ranged between the arma,ture-—qhaft and the

Sald horizontal gear-wheel and the vertical -

shaft for said horizontal gear-wheel having
its upper end secured to the motor, and its
lower end secured to the carriage, substan-
tially as set forth.

15. In a mining-machine, the combination

of the bed, the carriage, the cutting apparatus

on the carriage, the electric motor secured 1o
the carriage, the armature-shaft situated lon-
gitudinally on the carriage, the gear-wheel at

the rear end of the motor-shaft, the vertical
~shaft behind the motor, means in front of the
vertical shaft and driven thereby for actuat-

ing the cutting apparatus, and means behind
the vertical shaft and driven thereby for ad-
vancing and receding the carriage, substan-
tlally as set forth

16. In a mining-machine the combination
of the bed, the carriage, the cutting apparatus
thereon, the motor on the carriage hswmo' the
ax1s of 1ts armature-shaft arrano‘ed lonmtu—
dinally of the carriage, the transverse teed-
shaft geared with the bed to actuate the car-

798,108

riage and having its axis of rotation in a ver-

tical plane behind the armature-shaft, two
trains of devices for alternately turning the

sald feed - shaft in opposite dlrectlonc; the
sprocket-wheel arranged beneath the motor

60

and adapted to drive the cutting apparatus,

and the shafting and gearing arranged be-
tween the arm%ture—shaft and sald sprocket-

‘wheel and said train of actuating devices for

the feed-shaft, and adapted to actuate the said

sprocket-wheel and the said train of devices
| for turning the feed-shaft, substantially as set
the two inclined shafts for driving the revers- | -
1ble shatft and the single driving device for:
rotating both of the 1nc]1ned shatts substan-
tially as set forth.

forth.

17. In a mining-machine, the combination
of the bed, the carriage, the cuttmcr apparatus,

| the motor having the axis of 1its armature-

| shaft arranged lonmtudmallv of the carriage,
of the bed, the carriage, the cutting apparatus -

on the carriage, and the carriage-.moving |
mechanism, the horizontal gear- wheel for:
driving the cutting apparatus, the motor.
above the gear-wheel, and the removable shaft -
or journal for the horizontal wheel secured:
to the under side of the motor, substantlally -f

the tranwersely-arranwed feed- shaft O*eared
with the bed to actuate the carriage, the palr
of lonmtudlmlly-arranwed power - transmit-
ting shafts in the rear of the said armature-
shaft for turning said feed-shaft in opposite
directions, the differ ently-speeded gearing in-
terposed between said lonmbudmal shafts and

| sald feed - shaft respeetwely, the sprocket-

wheel for actuating the cutting apparatus ar-
ranged beneath the motor, and shafting and
@earino' arranged between said armature- Shaft
and said Sprocket-wheel and longitudinally-
arranged shafts for actuating said sproclet-
wheel and said loncrltudmally-a,rran ﬂ'ed shafts,
substantially as set forth.

18. In a mmmo'-machme the combmatwn
of the bed, the carriage, the cutting apparatus
on the Carriage; the electric motor secured to
the carriage and having the axis of its arma-
ture - shaft arranged lonmtudmally thereof,
the carriage-actuating shaft, two trains of
devices for alternately turning the carriage-
moving shaft in opposite directions and ar-
ranged entirely in the rear of said armature-
shaft, the sprocket-wheel for driving the cut-
ting apparatus arranged beneath the motor,
the gear-wheel dlrectly connected with the

70
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100

pinion on the armature-shaft and the shafting

and gearing interposed between said gear-
wheel and smd driving sprocket-wheel and
sald trains of devices for alternately moving
the carriage, substantially as set forth.

In testimony whereof I affix my signaturein
presence of two witnesses.

EDWIN REUEL MERRILL.

Witnesses: |
DaANIEL CARMICHAEL,
(. B. NoRrRris.
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