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I‘RA‘JCIb M. LECHNER, OF COLUMBUS OIIIO ASSIGNOR TO THE LECHNER
"ELECTRIC MINING MA(/IHNE COMPA\TY OF SA"\IP PLACE.

.m INING - MACH INE.

SPECIFICATION forming part of Letters Patent No. 432,754, dated July 22, 1890.
' Application filed March 31, 1880, Serial No, 345,968, (No model.)

To all whom it may concern. |
Be 1t known that I, FrRANCIS M. LECH‘\TER
a citizen of the Umiited States, residing at_

Columbus,in the county of Franklin and bta‘re

of Ohio, have invented certain new and use-

ful Improvement% in Mining- Machines, of
which the following is a %peClﬁmtion

My invention relates to improvements.in:
mining machinery, the object of my inven-
tion bemn to provide a machine of simple
. eonqtmctlon especlally adapted for mmuw‘;

coal and similar substances.

My invention consists in the various con-
structions and combinations of parts herein-
after described, and set forth in the claims.

In the accompanying dmwmbs, Figure 1 is

a plan of a machine embodying my inven-
Fig. 2 is a long ltudmal sectional eleva-
tion of 111@ saine. Flﬂ" is an enlarged view,
partly in section, of a portion of the entunﬂ'

and holding nmehmnam and 1ts supportmw--
Figs. 4 and 5 are respectively a plan.

frame.
and cross-section of the endless belt or c¢hain
cutters which I preferably use. Tig.
detailed view of a portion of the ]tleehmusm
for automatically thlowuw oub or disengayg-
1ing the feed.

the feedmﬂ device. Iig. 8 is a trmlfwerse
sectional e]eva‘[mn of the main frame and a
portion of its supporting mechanism, show-
ing the arrangement of, the “jack” or fast-
ening device for holding the main frame in
position. IKig. 9 is a detail view showing
the manner ot driving
ting mechanism, w hlch forms a part of the
holding device and which will be more fully
re,fm"red to hereinafter.

Liike parts are indicated by similar letters
of reference throughout the several views.

In the said drawings, A A represent the.

main frame of the devwo which consists, es-
sentially, of the lonﬂttudmal bm*
bars o’ a’, the main
frame being also pmfembly provlded with
under supporting strips or runners ¢?, extend-

ing longitudinally under each of the frame-.

pieces ¢, the said strips or runners ¢* being

adapted to facilitate the movement of the.

machine to diiferent positions.

(18 a.

IFig, 7 18 & detml view, par tly-
in S@Ctl()l] of the meelmmsm for operating

.a portion of the cut—,

a o and

| adapted to slide upon the longitudinal pieces
a ¢ 18 @ moving frame or carriage B B, which
carries the cutting mechanism and is &dapted

to be fed lon MLHdlnahy along the main frame 55

In & manner hereinafter more full} deseribed.

Extending longitudinally along the main

frame A A is a power-shaft A% which is sup-

each end of the main frame A A. Thisshaft
A? receives motion from a vertical shaft A’

located at one end of the machine, th10unh

the medium of beveled gears b b/, the verti-

cal shaft A" beingsu pportedm suitable bear-
ings 0° ° in the supporting-stand A3,
power to drive the machine is supplied to

the vertical shaft A’, preferably through the

medium of a rope or cableto a driving sheave
or pulley A from any convement souree of
supply. |
(“onnected to the rear end of the tmveh ng
frame B B is a supporting stand or frame B’
provided atthe top with suitable bearingsc ¢’
to receive the power-shaft A% the said beal-
ings being adapted to move lormltuchnally

alonw sald shaft and at the same time permit

a rotary movement of said shaft therein.

The

ported in suitable bOﬂlll]ﬂ*catandS A% A° at
6o

o

75

Supported in suitable bearings ¢* ¢® in the

supporting-stand B’ is a vertical shaft B2 pro-

vided at its upper end with a beveled gear ¢,
which meshes with a beveled pinion ¢, whwh
turns with the power-shaft A= The line-
shaft A? is provided throughout the greater
portion of its length with a keyway “d. In
the key way and eabemhnu between the bear-
ings ¢ and ¢’ isa splineor featherrl’ connected
1*191(11_}? to the beveled pinion ¢7 mjl_d to a col-
Iar ¢, which 1*est respectively, against the
bearings ¢ and ¢/, and thus prevents . longi-
tudinal movement of the said pinion Wlth
reference to the supporting-stand B’, means
being thus provided whereby the motion of
the power-shaft A® is transmitted to the ver-
tical shaft I3° while at the same time the trav-
eling frame B B and supporting-stand B’ are
1"*6111111:16(1 a longitudinal movement with ref-
erence to 1116 main frame and fo said line-

shaft.

It should benoted thatthe power-shaft A”is
held against longitudinal movement through
the bearin ﬂ*-st.:mds A% A5  Thisis prefembly

TLocated upon the main frame A A Em(ll accompllshed by placing a collar 0% adapted

8o
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to bear against the bearing-stand AS, while |

the beveled gear b bears against the other
bearing-stand A3, the collar 0° being prefer-
ably held in place by a retaining-nut &7, the
shaft being turned down and thlead(,d for

~ this purpose.

[O
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" ter C receives its motion from a sprocket- |
‘wheel B" on the vertical shaft B2 idlers or

45
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rigidly together.
this supporting-bar I3° are sprocket-wheels B*

B
~wardly-extending plates €% connected to the

The traveling frame B B is provided with
longitudinal bars e ¢, which rest apon the lon--

gifu dma,l bars a a of the main frame, the trav-
eling frame being constructed slightly wider
than the distance between the inner edges of
the main frame-bars a ¢, so that the bars e e
overlap the frame-bars a ¢ sufficiently to form

a bearing for the parts, as shown in Figs. 1_

and 8.
The be&IIHU‘-St&Hd A’ on the main frame A

A is pl_efel_ably formed with a yoke or U-
shaped bottom, and is conunected to the lon-
gitudinal bars a ¢ of the main frame through

the mediam of one of thecross-bars a’, all the

partsbeing preferablyriveted orotherwiserig-
1dly secured together. _
traveling frame are adapted to bear against

The bars e e of the

the sides of the U-shaped portion of the bear-
ing-stand A®, which thus forms lateral bear-
ings for said traveling irame to prevent a lat-
eral movement of the said frame with refer-
(See Fig. 8.)

The traveling frame B B 1s pr owded at the
front end with a transverse supporting-bar or
bearing-support B® which extends entirely
across sald frame and to some distance on

either side of the main frame A A. Thissup-

porfing-bar I3° consists, essentially, of twolon-

citudinal plates ¢” €? connected rigidly to the

bars e e, the parts being preferably riveted
At the outer extremities of

3%, around which pass the endless chain or
belt cutter C. This endless chain or belt eut-

guiding-wheels I3'* being provided on either

_side of the [rame to support the said belt

cutter and guide it onto the driving-sprocket
These idlers B!* are supported on out-

longitudinal bars e of the traveling frame.

the Teeth of the sprocket-wheels.

travel in different parallel planes—a. e., the
first cutter extends straignt out from the cut-
ter-head at right 'mtrle% to sald cutter-head.

Vlded with a bent shank, which throws the

cutter above the plane of 11116 first cutter, each’
-third cutter being thus adapted to travel in

a_ different plzme The links and cutter-

‘Theads of the endless belt C are so formed that
_when the parts are extended, as shown in |

plate ¢

Fig. 4, the backs of the respective links and -

lush and form a straight

cutter—hedds stand
line.

The lower plate e’ of the supporting-bar B®
is made wider than the upper plate ¢e*, the

| front edge of said plate being extended be-

vond the upper plate. Fastened securely be-
tween the plates ¢’ and e?, preferably riveted
thereto, is a guiding strip or bar ¢’ placed
slichtly back of the front edge of the upper
The front face of this guiding strip
or bar ¢’ is arranged in a line tangent to the
front of the sprocket-wheels B° 37, so that the
back of ‘the chain or belt cutter, in passing
between said sprocket-wheels, rests against
and travels along said guide strip or bar ¢,
the said links and blocksof said chain being
adnptcd to fit'snugly between the said plates
e’-e*. Each of the cutter heads or blocks f is
extended beyond the front edges of the links
/', the backs of the said lmks and blocks be-
1ng arranged ilush, as before deseribed. The

'extended portiou of each cutter-head 7, how-
ever,is cut away at the bottom for a distance

equal to the thickness of the lower link f’.
Secured rigidly to the front edge of the plate
e’ is a retaining-strip €', of a thickness equal
to the thickness of the links f’, and arranged
at a distance from the guide-strip €° equal
to the width of the said links. When the
chain or belt cutter C 1s in position, this re-

taining-strip €' comes in the cut-away por-

tion of the cutter-head f and rests against the
front edge of the lower links 7/ of said end-
less belt or chain cutter. 1t will be seen that
in traveling between the sprocket-wheels IB°
and B7 the endless chain or belt cutter will
thus be held firmly in position against lat-
eral or vertical movement in either direction.
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It will be understood fromn the description

thus far-that the motion imparted tothe driv-

ing-shaft A" will be communicated to the end-

less belt or chain cutter C, supported on the
traveling frame B B. Means are provided for
feeding .this traveling frame forward along
the main frame A A. The traveling cutter
is thus brought in contact with the bank of

{ coal or other mineral and forms an under-cut

The endless belt or chain cutter C consists .,
essentially, of cutter heads or blocks 7, con-
necled together by suitable connecting-links:
7, arranged at suitable intervals to Ieeelvej'
The cutter
heads or blocks f are provided with cutters:
f2 f3 f the said cutters being adapted to

or incision in the bank or vein.
To provide for feeding the tnwehmr frame

forward automatically as the cutters perform
their operation, I employ a longitudinal shaft

D, having a bearing at each end in the bear-
ing-supports A% and A’ and screw-threaded

for the greater portion of itslength, as shown

in Figs. 1 and 2. This serew-threaded shaft

"D is held against longitudinal movement in -
1 its bearings by suitable collars g ¢/, secured
The next cuttel is provided with a bent shank,
which throws the cutter below the plane Ot.
the firgt cutter, the third cutter being pro-

rigidly at the ends thereof. Journaled loosely

on the serew-threaded shaft D 1s a spur-pin-
1on h, adapted to engage in a spur-gear i/ on
This pinion A is provided

the line-shaft A~
on one side with a clutch-face 7% adapted to
be engaged by a similar sliding cluteh-collar

I10
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I\’, operating on a spline-key, in a well-known
manner, on the shaft D. A shifting-lever h°-

1s adapted to throw the clutch-collar /2° in con-
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shaft.
on a suitable supporting -stud 2% on an L-

on the power-shaft A2
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‘tact with the pinion A, and thus éame the
screw-threaded ,s}mft D to revolve with smd

pinion.
Secured rigidly to the SCr W-threaded Shafb
D and at the other side of the cluteh-collar

18 a spur-gear 17, adapted to receive motion

from a spur-pinion 2 on the line-shaft A2,

thromh the mediam of an intermediate nem"

- (See Fig. 7.) It will be seen that by thlb_‘_
_(,onstructlon the spur-gear 7 and the shaft D
are caused to rotate in an opposite direction

to the spur-gear h, which turns loosely on the
T'he intermediate gear +? is journaled

shaped shifting-bar +°, journaled or pivoted
A spring-latch 7 in a
supporting- smnd.:u*d 7" is adapted to hold the

shifting-lever 4° in position to eause the in-
‘ter medmte gear ¢° to engage with the spur-

gear?’ on the serew. W hcn %md latch is with-
ar awn, the shifting-lever ¢° will drop down,

~causing the. intermediate gear to be disen-

gaged from the spur-gear ¢’. If now the
cluteh /i° is thrown into engagement with the

spur-gear h* the screw-threaded shaft D will
be revolved 1n the opposite direction. |
Located in the supporting-stand B’ and se-:
.(;med thereto is a screw-threaded nut %,
acdapted to engage with and travel on the

screw-threaded shaft D. It will be seen now

that as the shaft D is revolved in either di-

rection the traveling frame B B, together

with the endless-belt cutter, will be carued |
forward or back along the main frame A A.

- T'o provide for automatically throwing the

Teed mechanism out of gear when the travel-
ing frame has reached the limitof itsforward-
travel, I furnish a connecting-rod [, attached
to the spring-latch 3, said connectine-rod be-

1ing preferably extended the entire length of

“the main frame A and journaled in suitable

45

50

55

- bo

bearings thereon.

traveling frame is moved forward, to be en-
gaged by a pzoj ecting arm [* on the support-

ing-stand B3/, and thua move said connecting-
1*01:1 10r1fr11;udumll} and withdraw the %pm}ﬂ-
latch 7 from contact with the shifting-lever .
By means of the adjustable _collar " means
are provided for disengaging the feed and
thus stopping the forward movement of the
traveling frame at any desired point in the

length of 1its travel, after which it may be

‘eturned to 1ts original position by causing
the clutch «° to engage with its pinion, and

thus reversing Lhe movement of the feedm o-

shaft D.
I preferably construct the bearing in the

standard A® which supports the feedmy -shaft

D, so that said shaft may be disengaged and
thespur-gearzremoved and other gears of dif-

ferent sizes beinserted in its stead to provide
for different speeds in the forward feeding of

the traveling frame, the intermediate gear
being made of sufficient size to engage with
any of said gears when placed thereon

On this connecting-rod [,
I provide a movable collar I’, adapted, as the

| lateral movement in the operation of the cut-

ting device when said frame has been moved
outwardly from the main frame I furnish an
additional or auxiliary cutter adapted to cut

a channel immediately above the incision or

kerf made by the endless-belt cutter, and fur-

nish on said traveling frame a ]101d1r10' pro-

jection adapted to engage in said chzmnel as
the frame is advfmeed, a,nd thus prevent any

side or lateral movement of the traveling

frame. This I preferably accomplish as fol-
lows: Immediately above and slightly back
of the line of cut of the endless-belt cutter ]
place a reciprocating cutter or chisel E, hav-

box m, 1111011ﬂh which it is adapted to recip-
locme, the ‘smd box m being preferably
formed rectangular in eross-section and of a

8176 Sub‘atdntmlly equal or slightly less than
thatof the reciprocating cutter E. A recipro-
cating motion is given to the eutter E through
the mediam of a conneetmn rod m’, which ex-
tends backwardly thl'ounh the Supportmm

stand B’, and is conneeted to an eccentric E’

on the vertical shaft B*on the traveling frame.
It will be seen now that as the Sthf'ﬁ} B2 re

volves  to impart motion to the endless belt |

or chain cutter a reciprocating motion is im-
parted through the medium of the eccentric E’
to the I‘eeiprocaﬁn g cutter K. This cutter, op-
erating against the bankor vein lmmedlately
above the kerf orincision formed by the end-
less-belt cutter, produces a channel substan-
ttally 1*ectm]ﬁulm* in shape and opening into

said kerf or incision, into which the project-

1110 bearing m- entels as the traveling frame
18 fuh*ﬂ,nced thusholdingsaid ‘rmvehnﬂ frame

firmly ag mnsb lateral movement and afrmmt

the tlnust of the cutters as they advance into
the mineral. To provide for adjusting the
distance between the driving - sprocket B!
and the supporting-sprockets B B B to loosen
or tighten the endless-belt cutter, I connect
the supporting-standard B’ to the frame B B
by bOllb N, which pass through slotted open-
ingsn’in the longitudinal ba,u:. e of said trav-
ehnn‘ frame. The projecting bearing-box m
1S &1@0 similarly connected to the f10nt por-
tion of the frame by means of bolts 72, pass-
ing through slotted openings 7% the box m
belmT pmier ably connected to a baokw.:u*dly—
plo,]eetmrr plate 0, riveted or otherwise se-
cured to the transverse supporting-bar B
Lo provide for holding the main frame in
po&ﬂtmn [ furnish what I term the holding-
Jack,” which is best ilinstrated in Fig. S. TlllS

| C{)ﬂblbtb, essentially, of a spike or Shmrpened

bar p, preferably formed at the outer part of
rectangularshapein cross-sectionand adapted

75

30

ing a bearing nearits outer endin a bearmﬂ‘- k
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to pass through a similar-shaped opening in

the suppcntu*w-stand A®, Thisspike pis pro-
vided with an enlarged or swelled portlon P’
through which is extended a fastening-holt p,

thus eonneetuw thereto a screw- Lhreaded bar
'3, a pivoted connection being formed by

I30

means of the bolt p? between the respective

For holchno the traveling frame B B awmnst i par ts p and p°. Located on the scrow-threaded




or depressed upon the said bar p°. Resting
on the nut p*isa tubular connection p°, which

may be of any suitable length to extend to

the top or ceiling of the gallery or mine in

which the machine is operated, this tubular

connection bein
or pointed end p°.

g also provided with a spike

10 p’,which projects slightly above the enlarged
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or swelled portion of '-saﬂ.d bar, so that when
the secrew-threaded bar p°is turned on its piv-
oted center,so as to lie in a horizontal plane,
the portion p’ extends above the said screw-
threaded portion and "is adapted to form a
head,upon which a hammeror sledge may be

used to drive the spiked portion p®into the

floor or gallery of the mine, after which the
screw - threaded portion 1s elevated to the
properangle,and the tubularconnecting-piece
pl&(,ed thereon and forced to the roof or ceil-
ing by means of a hand-nut p* It will be seen
by the construction that after the spike por-

tion is started into the floor the frameis held

against a lateral movement. When the upper
extension is placed thereon, the top parts may
be forced 1n opposite directions into the ceil-
ing and the floor, respectively, and thus hold
the frame firmly against any movement in
either direction.

It will be seen that as thus constructed a

machine which is simple and effective in its

operation is provided. By the useof the sup-

plemental cutter and the holding projection
adapted to follow in a channel made by said

cutter I am enabled to produce a machine in-

which a single endless cutting-belt 1s adapted
to perform all the operation of cutting. Dy

‘the construction, as described, of the trans-

verse supporting-bar 6° and the formation of

the belt-cutter the said cutter is held firmly
against lateral or vertical movement and

caused to travel positively in a straight line

-across the front of the machine, and thus pro- -

duce a smooth even kerf or incision, the ar-
rangement of the cutters or cutting-teeth be-
ing such as to secure a kerf or incision of
suitable width and depth to admit the travel-
ing frame and its necessary appurtenances.
1t is obvious that the constructions shown

and desceribed admit of modificationsin the de-
tails of constructions and arrangements with-

out departing from the spirit of my invention,

1 do not therefore limit myself to the exact

construction set forth, but ¢laim as my inven-

tlion—

1. The combination, w1th a Ll"avelmﬂ' frame
and an endless-belt cuttel of an au:ﬂhary cut-
ter operating in a different plane from said
endless-belt cutter, and a holding projection

adapted to follow said auxiliary cutter into

the kerf or incision made thereby to form a
holder to operate against the thrust or force
of the endless-belt cutter, substantially

speecified.

2. The combination, with a tmvelmﬂ' frame

The spike-shaped bar p
‘ia provided with an upper extended portion

| belt cutter

432,754

‘bar p°is a hand-nut p?, a,dapted to be elevated | rocating auxiliary cutter arranged above and
slig htly in the rear of the line- cut of said end-

less-belt cutter, a holding projection. having
substantially the s&me.-size as said auxiliary
cutter and arranged in the.rear and in line
with said cutter, and means, substantially as
described, for imparting motion to sald cut-
ters, substantially as specified.

3. The combination, with the main frame
and a traveling frame thereon, of a line-shaft
and a feed-shaft on said main frame, means

75

for imparting motion to said feed-shaft in

elither direction from sald power-shaft, an end-
less-belt cutter, an auxiliary cutter, and a
holding projection on said traveling frame
adapted to follow said auxiliary cutter, and

means, substantially as deseribed, for impart-

ing motmn to said cutters from said line-shaft
at the same time the traveling frame is moved
by said feeding-shaft, substa,ntmlly as specl-
fied.

4. The combination, with the main frame
and a traveling frame thereon, of a power-
shatlt supported on said main frame, a verti-
cal shaft on said traveling frame, an endless-
adapted to beengaged by a sprock-
et-wheel on said vertical shaft, and an auxil-
i1ary reciprocated cuatter operated by an ec-

centric on sald vertical shaft, a holding pro-

jection following said auxiliary cufter, and

means for communicating motion from said.

line-shaft to said Vertleal sh:zbft substantially
as specified.

5. The combination, with a traveling frame,
of an endless-belt cutter having c¢utting teeth
or projections traveling in different parallel
planes, a transverse supporting-bar for sup-
porting and guiding said endless-belt cutter
at the front end of said traveling frame, and

an auxiliary ecutter adapted toreciprocatein a

bearing secured to said transverse bar, said
bearing being arranged in line with and
adapted to followsaid auxiliary ecutter to form
a holding devicetooperate against the action
of said endless—belt cutter, substantlally as

specified.

'I

The combination, with amain frame and
a tra,velm o frame, of a power-shaft. on said
malin frame,and a vertical shaft on said trav-
eling frame, an endless-belt cutter and an
auxiliary cutter adapted to receive motion
from said vertical shaft, a holding projection

arranged in line with and adapted to follow

sald auxiliary cutter, and means for com-
municating motion from said line-shaft to
sald vertical shaft as said traveling frame is
advaneed in relation to said mam flame sub-
stantially as specified. |
7. The combination,with a traveling frame
having a transverse supporting-bar, of an end-

less-belt cutter consisting of a series of cut-

ter-heads 7, connected together by links 77,
sald- cutter-heads being each extended for-
ward of sald links, and each being eut away

at the bottom equal to the width of said link

80 ..
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and supporting-strip ¢’ on said transverse bar, -

-and an endless belt cutter thereon, of a recip- | and a leta,1111uw-strlp ', adapted to.engage in
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the W&y Or groove formed by the cutting away
of said head substantially as specified.
3. The combmatmn with atraveling frame
an d an endless-belt cutter thereon, of an auxil-
1ary cutter arranged above and shwhtly in the
rear of the line of the cut of said endless-belt

- cutter, a holding projection having substan-

1O

15

tially the same size as said .:1111&111&1‘}7 cutter
and arranged in the rear and in line with the
said entter means for feeding said traveling
frame, and means, substanti ‘LHY as descr 1b0d
for unpmtm o motion to said endless-beltcut-
ter and said :;1,11\111%1*} cutter, substantially as
specified.

9. The combination, in a. mining- nnchme

of an endless-belt cutter, a transverse hold-

1ng-bar, over which said belt cutter isadapted
to pass, and a reciprocating auxiliary cutter

supported in a bearing secured to said bar,said
bearing formed of a size substantially equal
to the cut of said auxiliary cutter and adapted
to follow in the kerf of the same, substan-
tially as specified.

~ In testimony whereof I have hereunto set
my hand this 27th day of March, A. D. 1890.

FRANCIS M. LECHNER.

Witnesses: R
CHas. B. MOLING,
WiLLiaMm E. MOLING.
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