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No. 765,317.

- UNITED STATES

Patented July 19, 1904.

Patent Orrice.

FRANCIS M. LECHNER, OF ALLEGHENY, PENNSYLVANIA, ASSIGNOR. BY

MESNE ASSIGNMENTS, TO JAMES F. RICHARDS AND CHARLES H. LLOYD.

OF PITTSBURG, PENNSYLVANIA.

- MINING-MACHINE.

- SPECIFICATION forming part of Letters Patent No. 765,317, dated July 19, 1904,

Application filed October 29, 1902,

Serial No, 129,281, (No model,)

Lo «ll whom it may concern:

Be 1t known that 1, Fraxors M. LecHNER, a
citizen of the United States, residing at Alle-
gheny, in the county of Allegheny and State ot

5 Pennsylvania, have invented certain new and
usetul Improvements in Mining-Machines, of
which the following is a specification, refer-
ence being had therein to the accompanying
drawings. | |
This invention relates to coal-mining ma-
chines of that type employing an endless cut-
ting-chain operative on a longitudinally-mov-
able frame or carriage; and one object is to
improve the construction of the chain-links
15 and those portions of the frame over which
- the-chain is guided, whereby the chain is se-

IO

curely held against twisting or other distort-

ing influences due to the strain thereon while
1n operation.

20
tion of the links with respect to the manner
in which the cutting-tools are held, rendering
them more effective than heretofore. |

Further improvements relate to the reversi-

25 ble driving-gearing and other portions of the

actuating mechanism, also to the adjustment

of the movable frame for tightening the chain.

In the accompanying drawings, Figure 1 is

atop plan view of my improved machine. Fig.

30 218 a side elevation of the same with the chain
‘removed. TFig. 3isarearelevation with parts
of the mechanism in section. Fig. 4 1is a ver-
tical longitudinal sectional view of the rear
portion of the machine, taken on line 4 4 of

35 Kig. 3. Fig. 5 is a similar view on line'5 5
of Fig. 3, illustrating the mechanism for moy-
ing the machine. Fig. 6 is a sectional plan
view on line 6 6 of Fig. 5. Fig. 7 is a verti-
cal cross-section on line 7 7 of Fig. 1, the

40 chaln being omitted. Fig. 8 is a detail view
of the drive-shaft. Fig. 9 isa plan view of a
forward corner of the chain-carrying frame,
showing the chain thereon, partially in sec-
tion. Fig. 10 is a similar view of the chain-
45 driving sprocket. Fig. 11 isa cross-sectional
view, enlarged, on line 11 11 of Fig. 1. Figs.
12, 13, 14, and 15 are detail views of the chain-
links. Fig. 16 isa detail view of the holding-

A further object is to improve the construc-

bar-supporting means. Fig. 17 isa sectional
detail view taken on line 17 17 of Fig. 4.
Referring to the drawings, 2 designates the

base-bars or runners of the stationary frame,

provided with runners 2, which rest on the
mine-floor, and rising therefrom areside plates
3, ‘which support the rear portions of hori-
zontal top bars 4 of the fixed frame. The
front ends of bars 4 are connected by cross-
prece 5, secured to the yoke-shaped support
6, projecting upward from base-bars 2. The
frame thus formed constitutes a support and
way for the longitudinally-movable portion ot
the machine which carries the cutting and ac-
tuating mechanisms. At the réar end of said
longitudinally - movable portion is upriglit
trame 7, having base 7', and in front thereot
1s motor 8, inclosed in motor box or frame 9,
sustained by supports 9’ on base 7, all of
which is supported on wheels 10, which travel

on base-bars 2, the wheels being inclosed in

dust-guards 10'.

I1 1s the vertical motor-shaft, journaled at
its lower end in bearing 11’ on base 7', and
fixed thereon is pinion 12, which meshes with
gear - wheel 13, secured to vertical tubular
shatt 14. This shaft is revoluble on verti-
cal post or shaft 15, secured in frame 7 and
base 7" thereof. Rotatable on post 15, imme-
diately beneath shaft 14, is sprocket-wheel 16,
and the upper extremity of hub 16’ thereof
and the lower extremity of shaft 14 are shaped
to form the clutch 17, whereby power is trans-
mitted to said sprocket and the cutting-chain
presently to be deseribed is driven.

A worm-gear 18 on shaft 14 meshes with

‘gear 19 on transverse shaft 20 in frame 7.
Beneath and paralleling this shatt is shatft 21,

carrying at its ends pinions 22. which mesh
with racks 23, formed on the under sides of
frame-bars 4, whereby when shaft 21 is actu-
ated the movable portion of the machine is
caused to travel either forward or backward.
To meet varying working conditions, it is
desirable to provide for moving the same for-
ward at different speeds, and to this end two
gear-wheels 24 and 25 of different size arc
secured together and loosely mounted on shaft
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21, being adapted to be made rigid therewith
bv clutch 26, splined to and %hdmble on sald
shatt, the clutch being operated by lever 27.

Loose on shatt 20 and rotatable independ-
ently of each other are gears 28 and 29 out
of mesh with gears 24 and 25, but geared

thereto thr'ouﬂh the mecdium of gears 98" and

29, joulmltd independently of each other in
yohe 30, secured in frame 7. Splined to and
slidable on shaft 20 on opposite sides of gears
28 and 29 are clutch-heads 31 and 32, which

are connected togetherand operated In unison
said

by yoke 33, provided with lever 34,
clutches being adapted to engage, respec-

tively and alternately, gears 28 and 29, though

~capable of neutral position, as cs,hown in 1“10

20

30

35

40

45

55

65

3, or out of engagement with either gear.

Thus shaft 21, which effects the lonmtudmfml
movement of the frame through pinions 29
and racks 23, may be driven forward at dif-
ferent speeds, according to the rapidity with
which 1t 18 desired to feed the cutting mech—-
anism to the coal. |

For reversing the movement of the frame,
as when withdrawi
35 1s secured to shaft 20, which meshes with
oear 36 loose on shaft 21. Adapted to en-
oage gear 36 is clutch-head 37, splined to and
slidable on shaft 21 by means of tubular shaft
38, connecting it with clutch 26, whereby said
clutches are moved at once by the same lever,
rendering it impossible for both to be 1n op-
erative engagement at the same time.  Thus
the movable portion of the machine may be
oiven a rapid backward movement whenever
desired.

The forwardly -extending chain-carrying
frame 1s here shown constructed with two
longitudinal backwardly-converging side bars
40 and a central bar 41, all of which at their
forward endsare connected by transverse end
bar 42 and at their rear ends by plate 43, said
rear connected ends resting on frame- hase 7'
and extension 7" thereof. Central bar 41 is
movable between the vertical members of
yvoke-shaped support 6 and rests on supports
44 and under stops 44’ on said support sides,
whereby the chain-
in its longitudinal movement and the forward
portion thereof supported. Journaled 1n the
forward corners of this frame are the flat
rollers 45, over which passes the cutting-chain
which extends around the outer edge of said
frame, partially embracing the same, as will
be presently described, and backward around
sprocket-wheel 16, by which itisdriven. The
rear portion ot this chain-carrying frame is
fixed to frame-base 7" by clamping-bolts 46,
extending through from slots 47 in base pro-
jection 77, and to move the frame longitudi-
nally with respect to sprocket 16 for the pur-
pose of stretching the chain said bolts 46 are

“slackened, and by means of screw 48 in bear-

ing 48" on bar 41, which engages motor-shaft
bearing 11, the frame 1s moved and chain

no-from a cut, a gear-wheel

receive the shanks of what I term the °

carrying frame 1s guided

765,317

tichtened, after which the chain- carrying

frame and frame-base
tightening bolts 46. |

The cutting-chain consists of tool -carrying
links 49 md connecting - links 50, arranged

alternately and connected by pwot pins 51,

the ends of links 49 being centrally recesged |

ab 49 to receive the rounded extremities 50/
of links 50, as shown. The iInner faces or
edges of links 49 are longitudinally slotted at
52 to embrace the edges of side bars 40 and
end bar 42. The inner portions of slots 52

and depressions 50" in links 50 receive teeth

16" of sprocket-wheel 16 as the chaln passes
therearound and also facilitate the passage of
the chain around rollers 45. Depressions 50"
open through the backs of the links, asshown,

to form a passage through which dlrt lodo—'
ing therein is crowded as the chain passes
‘LIOUDd the driving-sprocket, avoiding clog-
The lower bifurcation 53 of the s]ot— |

G]_]:lﬂ'
ted rear portion of each link 49 is grooved on
its upper face at 53’ to embrace lonﬂ'ltudmal
edoe strip or flange 42, depending trom end
bar 492, also corr e%pondmﬂ strips or flanges
4() (:1ependmn‘ from bars 40. The upper bifar-
cation 54 of each link 49 is movable under
longitudinal channel-guides 55, secured to the
upper sices of bars 40 and 42 and are orooved
on their upper faces at 54" to receive the de-
pending flanges 55 of said guides. The front
taces of links 49 are recessed vertically at 56
and slotted horizontally at 57, forming lugs 58.

The upper and lower portions of some of

links 49 are formed with bit-sockets 59, which
converge backwardly from recesses 56 and
“out-
side” bits or cutters 60, while other of said
links have the subsmntlallv parallel sockets
61 for confining the inside bits or cutters 62,
all of said bits being interchangeable and se-

cured in their respective positions by set-

screws 63 in lugs 58. Bits 60 and 62 are thus
arranged in pairs on opposite sides of slots
57, and hence on 0pp031te sides of torward
blade-like portion 64’ of holding-bar 64, which
the links embrace and support by means of

“slots 57 as they pass to the torward end of the

machine, much as shown in my patent, No.
569,758, eranted October 20, 1896. The func-
tion of said bar is to engage the side face of
the coal as the cutting mechanism advances
and prevent the machine from crowding lat-
erally, owing to the resistance to the cutters,
all as explained in said patent. The thin
blade-like forward portion 64" is, however, a
distinct improvement, as 1t has a tendency to
cut its way into the coal as the frame advances.
Also by means thereof the inside cutters 62,
between which it extends, may be arranged
closer together, and hence more effective than

heretofore.

holding-bar 64, while the rear portion there-

of is slotted to receive clamping-screw 65,

7" are rigdly united by

The slotted links comprise the
only support for the forward portion of the
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which adjustably secures the same to journal-
pin- 10" of one of frame - sustaining wheels
10. At the rear extremity of said baris set-
scréw 65', which when adjusted inward against
upright 9" springs said end outward and for-

ward bar portion 64" inward into secure en-

gagement with the chain-links which sustain
1t. The bar being slotted may be adjusted
longitudinally on clamping - screw 65 when
desired, as when its front end becomes worn.
LThe pairs of outside cutters 60 and inside cut-
ters 62 are arranged preferably on alternate
links 49, the outside cutters defining a cut or
kert of sufficient size to receive the acdvancing
frame, and the inside cutters removing the
central portion or core. By upwardly in-
clining the uppermost of the outside cutters
and downwardly inclining the lowermost cuft-
ters the upward and downward strains on the
cutting mechanism are equalized, thereby
avolding excessive strains which might tend
to distort the chain. Secured to and depend-
Ing trom the under side of bar 42 immedi-
ately at the rear of the chain is bar 66, which
holds the slack in the path of the chain, which
carries 1t to one side and prevents its accumu-
lation beneath the machine and avoids clog-
ging. A dog 67 is pivotally mounted on the
forward end of the fixed frame and adapted
to be driven into the face of the coal and
brace the machine while starting a cut.

By providing channel-guides 55 on the up-
per side of the cutting-frame and grooving the
upper faces of the links at 54’ to codperate
therewith all of the bit-holding sockets may
be formed clear through the links, as shown,
without interfering with grooves 53’ and 54,
which is a distinet improvement over the con.
struction shown in my former ‘patents, No.

564,705, July 28, 1896, and No. 569,758, Oc-
tober 20, 1896.

as herein shown, rather than the adjacent or
inner faces thereof, as in my former patents,
sald points of reinforcement are more widely
separated vertically, and hence far more ef-
fective in resisting all tencdency on the part
of the links to twist or distort under the strain
to which ‘they are subjected in the cutting
operation. | o

It is characteristic of my machine that the
cutting-chain clears ample space for the ad-
vancing frame and, furthermore, when nec-
essary cutsquite as effectively when the frame

1s receding as when advancing, so that it is

practically impossible for the same to become
lodged in a cut through settling of the coal.

Power from motor & may be conveniently
utilized for moving the machine bodily, as

when loading it on a truck, by anchoring one.

end of arope 70 at 71, passing it under sheave
72, secured to the rear end of the machine,
and upward with several convolutions around

By means of lever 74
on frame 7 tubular shatt 14 may be raised out

Also by grooving and hold-
1ng the upper face of each link-bifurcation,

3

of engagement with chain-driving sprocket
16, as shown in Fig. 5, the lever being held
by rack 75 and pin 75'. With the chain thus
out of gear and the several clutches control-
ling longitudinal movement of the traveling
frame in neutral position shaft 30 may be ro-
tated independently of the other mechanisms
and spool 73 caused to travel on that portion
of rope 70 extending to anchorage 7 1, sliding
the machine bodily toward the latter. To
keep the rope tight on spool 78, the operator
simply draws or exerts a pull on the free end
70" thereof.. If loading the machine on a
truck, (not shown,) the latter will of course
be positioned between anchorage 71 and the

machine, or the rope may be anchored to. the
truck, as will be understood.

Having thus fully described my invention,

what I claim as new, and desire to secure by
Letters Patent, is—

l. In a mining-machine, the combination
of a frame, a cutting-chain operative thereon
having links formed with grooved outer faces,
and guides on the frame extending into the
link-grooves. |

2. In a mining-machine, the combination
of a cutting-chain having links grooved on
their outer faces, a frame constituting a car-
rier and way for the chain, and guides on the
frame adapted to extend over the chain and

1 1nto said link-grooves.

3. In a mining-machine, the combination
of a frame, a cutting-chain adapted to travel
around the frame and having links bifurcated
on their rearsides to embrace the frame edges,
the upper sides of the upper link-bifurcations
being grooved in the direction of line of travel
of the chain, a channel-guide on the upper
side of the frame adapted to embrace said up-

per link-bifurcations and formed with a de-

pending edge adapted to extend into said
grooves, substantially as described.

4. In a mining-machine, the combination
of a frame, a cutting-chain having bifurcated
links which embrace the frame edge, the upper
faces of the link-bifurcations being grooved,
and guides on the frame extending into the
grooves of the link-bifurcations.

5. In a mining-machine, the combination
of aframe havinga front cross-bar, a cutting-
chain movable over said front bar and having
bifurcated links which embrace the bar edge,
sald links being grooved
the direction of the line of travel, and a guide
on the frame extending into said link-grooves.

6. In a mining-machine, the combination
of a frame, a cutting-chain adapted to travel
around the frame and having links bifurcated
on their rearsidestoembrace the frame edges,
the upper surfaces of the upper<and lower
link-bifurcations being grooved in the direc-
tion of travel of the chain, a guide depending
from the frame into the grooves of the lower
link-bifurcations, and a channel-guide on the
upper side of the frame adapted to embrace

’ .

on their top facesin
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the upper link-bifurcationsand formed with a

“depending edge extending into the grooves of

IO

20

the upper link-bifurcations, substantially as
described.

7. In a mining-machine the combination
of a frame, a cutting-chain having links bi-
turcated to embrace the frame edge, guides on
the frame, said links having grooves in the
top faces of their bifurcations whereby they
are adapted to embrace said guides, the links
being formed with transverse tool - sockets
which extend through the link-bifurcations,
a portion of said sockets being formed in back-
wardly - converging lines, and cutting - tools
adapted interchangeably to said sockets.

8. In a mining-machine, the combination
of a frame, a cutting-chain having links bi-
furcated at their rear sides to embrace the
frame edge, the links having longitudinal
orooves in their top tfaces over said bifurca-
tions, the links being formed with transverse
tool-sockets which extend beneath said longi-
tudinal grooves, tools in said sockets, and a
ouide fixed to the frame and formed with an
edge portion which extends into said link-
orooves, substantially as described.

9. In a mining-machine, the combination
of a fixed frame, a movable frame, cutting
mechanism carried by the movable frame,

765,317

shafts 20 and 21 in the movable frame, means
for driving shaft 20, gears 28 and 29 of difier-
ent size loose on shaft 20, clutch mechanism
for fixing either of said gears to shaft 20,
oears 24 and 25 on shaft 21 for rotating the
same, intermediate gears for connecting the
oears on shafts 20 and 21, and an operative
connection between shaft 21 and the fixed
frame tor actuating the movable frame, sub-
stantially as described.

10. In a mining-machine, the combination
of a movable frame, cutting mechanism, and
alongitudinally-adjustable forwardly-extend-
ing holding-bar at the outer side of the cut-
ting mechanism.

11. In a mining-machine, the combination
of a movable frame, a cutting-chain carried
by the frame and movable around the forward
end thereof, a forwardly-extending holding-
bar carried by the frame at the outer side of

the chain, and means for springing the bar
inward against the chain. _
In testimony whereotf 1 afix my signature n

presence of two witnesses.
| FRANCIS M. LECHNER.

Witnesses:
J. M. NESBIT,
Arex. S. MABON.
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