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RICHARD €. M. LOVELL, OF COVINGTON, KENTUCKY.
Lettere Datent No. 67,328, dated July 86, 1367.

plp— iy o [l

IMPROVED MINING AND TUNNELLING MACHINE,

The Schedule refered fo i {hese Fetters atent and mnl;ing'yﬁrt of 1he same,

. — "M :
TO ALL WHOM IT MAY CONCERN: | |
- Be it known that I, Ricuarp €. b, LoveLy, of Covington, in the county I&.ﬂuton and State of Kentucky,
Have invented o new and Imp"‘f}v*‘d Mining, Tunnelling, 2nd Q.t:ane Dressing Machine; and 1 ‘lo heveby declarc
the faﬂwmg to be a full, clear; and e:-..wt desc;;ptmn of the nature, consiruction, and operaticn’of the sulne,
- sufficient to enable vne skilied in the ert to which the invention appertains to make use of it, reference being -
 hed i the mwmmmynw dy avings, fﬂrmmg a part of this specification, and jn which— IR
: Fzgnre 113 & top view or plan. '
- Figure 2 ig & side elevation. .

Figere 8 is a plan of the traverse track and platiorm. |

Figure 4 is o vertical longitudinal section of the same on the line z z, fig. 3.
- Figure § is & vertical longitudinal section on the line y ¢, fig. 1. '

Figare 0 is o vertical mngzmdtnal section on the line z z, fig, 1. |
- Figure 7 is a vertical transverse section on the line w0 w, ﬁg..l, fooking in tho direction of the arrow w'.

Ewme 8 is 4 vertical longitucinal sestion on the line v v, fig. 1, locking in the direction of the avrow v'.

A #raek for the traversing platferw is lazid down parallel with ﬂ}e upmgﬁt £a6% of the coal, &e. The {’t}rwmd
%ﬁgustment of the machine on iis platform is made after esch traversing cut. Tuz chisels arc operated alter-
nately by their respective enrrwea, the leading chisel cutting half the depth nnd the following one completing
the cut, bmng reversed, and changed in eutting back. The motor is either steam or compressed air ¢onducted
te the engine by pipes from the exterier of the shaft or drift. Momentum is given o the stroke of the chisels
by losding the pistans, and the return motion is given to the 3 piston by the effestive stroke of the other ‘pisten;
to whieh it is connected by 2 ﬁ'ﬂrkmﬂ*—be&m‘ Zhe steam is changed, as the pisisn pusses 2 certain point in the
eylinder, by the admission of the live steam to an suxiliary cylmder, whose piston works the velve. The motios
of the. W(}ﬁ&mg«beam which connecis the ends of the pitman actuates rock-shaft, ratchet, and ;shaft whose
pinion” gears into the rack on the traverse track, The same shaft hos » thread, with which a chﬂeh-nm of
the traverse platform is made to engage for the forward and backward motions of the machmm amnwi on-the
latter engeging with ¢ «zck on the platform to keep the machine in position, .

In the drawings, A A avo the tracks, and A’ o central rack-bar, which ar g jaid down . pamlla. mth the
upmgm face of the coal, atone, or other material, which s being qusrried, or the stone which is being Aressed.
This is intended -to-be laid in sections, collestwelj os Jong as the length of the breast of coal which is being
mined; gnd' the machine works automatically from one end -to the other of this track, being reversed by hand,
and returning after resching the indicaied distsnce. Fig. 3 represents another armngement of the tra.dc which
is cariveg. Tn this case the track B 5 and rack-bar BY are arcs of cireles; whess ceatroe is the pivotal point O
of %h@fmmrse platform D. This {orm ig qpﬂamly intended for driving into the bazk, makmg n drifc or
gallery. Fig. 4 shows this la%ea‘ arrangement in section, the iraverse platform D bezng connepted by the
bars € {g %he pintle {; and having on its upper edge the rack-bar &', by which the mschine is held in position
hy the pawl ¢/ gnd latch d7/, as shown in the elevation, dg. & Theaﬁ perhms aro lifted out of engegement
when the engine is +~ be moved forwerd or back, that is, s¢ or from the facs of the work on its platform, which
motion ig effected by means to be described. I have spoken of the traverse irack A A A’ or BB B, which
Giffer in respect of the curve of the latter, and T have ala@ referred to the iraverss platform D, whick follows
the track on whieh it s pizced. In the former the motion of the platform is rectilinear, and in the latter it is
Cin s'eurye. In each it is reciprocating by the engagement of the spur-wheel B cn the shaft ¢ underneath the

sarrisge B/ of tne machine with the r&.ﬁk-bar A’ or B'y as the case may be. The construction and arran gement
of the shaft e is pcrhaps better shown in fig. 6 than eleewhere, from which it will be seen that it has bearings
2t ¢ ¢ at the respeatwc ends of the carringe B, The cog-wheel E revolves with the shaft ¢, but slips thereen,
- being secured by o spline to the shaft, I prupase to describe the motions of the engines presantly, but as the
- traverse motion of the machine is sutomatic,-and depends epon the mofions of the pistons, I shall assume the
Intter for. the present, end state that the working-beam ¥ receives o rotary, reciproesting, or vibratory motien
therefrom. , The edge of the working beam F towsrd the engine has en extension beneath, to-which is socured
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- shaft e. 'lhe rotation is waormmi 4 the intervention of one er the ofher of the pawls u a’s Tiwon g ope Pawl
inte gear with the cog-wheel @* rotates the shafs ¢ in one difection, nad 4he sther pawl contmnw:s{a, and this
ﬁumrni of the pawls is obtained by the pen&uieus Intch 5, whose motious in onsor the other direction raise the

respectwc pawls, or, as in fig. 8, by occupying a vertical position, hold them both out of engigement with the
~ wheel and permit the shaft e to be turned by the hand-crank & to shifs the wachine on the .raverse independ-
eatly of the molipns of the engine. - It is intended that the traverse motion of the machine shall Be automatic, -
drwmrr the chisels into the breast of coal, for instance, te & givon depth, makinga borizontal continacas fissure.
- As soon a3 it reaches.the end of the track, or sooner, if required, ths action of the wmachine iz stopped. The-

‘ehisels are now changed and reversed ready for the return traverse, the necessity for and mode of doing which
will Le prewnntly e*{plmned For the purpose of taking another cth 6 forward-motion of the Lwclnhe toward
‘the bank ;s required, and this is effected by raising the lever G and half nut g, 8o a3 {6 engage - with the thread
¢’ on theBha® e. The revolution of the shaft ¢ by the hand-crank 3 will now give the mqmred longitudinal
motion to the machinwoul or in, the latder bemg toward the coal, and to the Pight oxiens, say, for instance, two
inches, The nawls a ¢’ are reversed so 53 to chiange the direction of iraverse of the platform, and the machine
commences its return motion, the pawl snd Jateh &7 g% keeping it in place, and the mﬂz g being loweren so
thut the rcmlutmn of thashaft e, which is. maﬁgsary to rolate the traversing pinion B, ghall not affecs the

 longitudinal position of tlre mackine as the scraw g’ revolves. An oblique approach of the chisel to its work
or recession frow it may be attained by allowing the wheel E to rotate simultaneously with the en gawement of
the thread ¢’ with the clutch-nutg, the longstud:nal snd traverse motions being concurrent, and the metion being
compound the resultant of the combined forces. The cylinders H H are single- acting, snd are operated by the

_pressure of comprossed eir or of steam conducted into the mine by pipes ond immediately connected to the

induetion of the valve-chamber of the engine by a floxible pipe. In each ¢yl ’ﬂderﬁlﬂ a piston-rod, I, loaded or
. weighted by o pzston-block 7, ond passing through & awﬁing-bw at each end of the cylmdem Kach piston 18
pmvzded nt gne end with o chisel, and st the otber end with & eross-head which moves in or on slides; the
~ pitmen J connecting the respective pistons to the working-beam ¥ ‘which bes been aiready lﬁ:@ferrefﬁ_ to a¢ moving
the arm @”. 'The motions of the valve in the shamber K are made } by mesns of the stesws from- the worliing

cylmdam acting upon a pwton in the smaller eylinder Yi % is 2 packing-ring of tha pision-bloek, and on the
~ upper edge of the latter is o groove which cammﬁmeaﬁ.eﬂ with the sprce in the eylinder a$ the rear of the piston.

48 zo0n as-the piston passes the port m the live 3#:-&:1?:3 ?i the cylinder pasgses through the greove in $he piston,
through port m, and by the sterm-passsge to the smaller ﬁylmée“ I, whare it acis upon one side of tha dmall
- pisten znd actuates tha velve in ﬁ.ﬂbﬂr E.  The mima in chamber . % and the piston in sylinder X, are con-.
mected by o rod, I, the kandle ¥ of which affords menns for monipuiation to chenge or roverse the steam. M is
the t!awﬂ.t te-valve, which controls the sdmission of stamy or comprossed. mir to the engine. Al the lower side
of each cylinder H F*" snd near the front end; is an ﬂgrﬂ"awgi s, which adwits air to and from the cylinder in
front of the piston. The latter are single-scting, and the sir is wr:ﬂu;i: :d free exit o and from in front until
the front end of the piston hag passed the paré 2, when the vempining sir 18 compressed betwaen the piston and
~the frent of the &?hﬁdem &1 M'@ ning the piston to gome 2xtond, thongh shis E&tt&éeffet' is mimipa’ﬂy obtained
by the admizsion of live atesm behind the ni‘her pistoq, the W0 Delng mnnecwé b;;r the working-beam [, ag das
‘heea atated. | : | | |

The mode of capem*&;wcrL has been siated incidentally 88 £0 each mri in a%af;wn’ their gonsiraction and “e;atmm
but it may be briefly summed up 50 23 o assist the underst&ndnﬁ of she: @gnnec*mn; The track A A Al or B
B B, &g the cace may be, i3 laid dewn and levelled 20 as to get it ““oul od ? wind,” thel is; in s frue plane. Upon
this depends the correct working of the mwhmu, which is thea mounted thoreon and the steam or compressed-
‘air connestion mude. The chisels have esch o cufting fuce and & rerr siope, and one is shorter than the other,
the one ?'arhmg in advance being the shorter of the twe, and the straight edge being preaelzte& If the chip to
 be cut dyring the singls traverze be two inches, the machine will be adve nf:-;e..i on the platforin to such anextent
zhat the forwerd chisel will have o cutting depib of oun inck, and the rear chisel sn sdditional ineh, so that
their duty ia-equal; snd I may here state that.when the maching ags arvived at the end of its traverse, and
‘before it siarks baek, the chigels are taken out aund changed, a3 well os mnapnsed in position, so that the short
chisel is shifted into the advance and the cutting faves properly presented. - The position of the machine on itg
platform heing secured by the pawl end latch 477 @', the steam or compressed air is ndmitted and the chisels
commenee their reciprocating motion, chippmg &W&y the coal or other matter to which they are apphed the
machine traversing horig. nt&llj by the motien of theshaftz and wheel E on the rack-ber wnemb 83 has heen
wiready described. The end of the traverse being reached the ch:aeas are stopped, changed, and reversed, and
the wachine advanced on its platform for another cut. The pawls @ &’ are then adjusted for the reverse motion
of the shaft 2, and the steam or compressed alr bemg admitted the machine returns upon its track. The car-
riage is represented as mounted on wheels upon the track, but slides may bé sabstituted. In the dressing of
stone the machins may work antomatically along the face of the stone, or the platform of the macuine way be
made stationary snd the stone be madde to move &utuma’oleally 0 2CRYrISZe mounted on o rail or tram-ways i
front of the chisels, or hath ma} Le- made to move, according to the natare of ihe work to b e performead, chiscls.
of such farm being used 23 are atmptcd to the naturn of the mat&ria'l or the prn#ress af the work. In mmmw
or tunuielling, when the muchine lms*hu"l moved forvar -1 on its "slutfu. m to the exterﬁ Gi ibg nang e, and §& is
desired to give the chisels @ further nenutmtmn, the o chm& is backeﬂ out and tonger chisels msertt..d in the
ehigei-g r;r'ket The work 15 then resumed;and thusi the Faﬂtmre& deptit Mtamed Tho depth attuined by a
given traverse acrasaﬁtha face of .the matter under treatment will.vary ac: serding o its hardss3s ang joiractss
hikity. With conl, o penetration of iwo inehes divided between the iwo sbm#is tahy be siteined, ﬁnﬁ@mlﬂn %
. mﬁn;i:::-nra:«.m}. TR, Wlﬂ}_ ator t would be Jesz whar. wil e zor. Sog Tifﬂlﬂd vnw a.f;mmmrr £ thanwdm
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~ stone. In stone- dressmg the. chareetel and edge of the o0l will be mede conformable to its dui’y It Hiey be
a pointed pick, an edge chisel, or of a gouge- shepe with the required outline of cutting face for enttmg fintes
in columns, or with feees adapted to pound and dress the surface after the more decided chipping is finished.

. While I'do not confine myself to-any particular séalo or proportions, I will indicate what I at present pro-
pese to use for a given kind of work, and I do not wish that my data should be taken as conclusive on the sub-
“ject. The machine represented in the drawings is intended for mining coal, the séale being one inch to the foot,
half the cylinder approximately being eecupled by the plsten-bleck wheee weight gives eﬁ'ectweness to the stroke

‘of the chigel. The loaded piston acts as a hammer, and the power of the etreke being greatly due to the weight of

| the pis? tok the reaction of the blow is received thereon, relieving the meehmery ef considerable jar and atra'm
- Having described my invention, what I claim as new, and desire to secure by Letters Patent, is—
| 1. The combination of the traverse track, the traverse pletferm, snd the adjustable carriage on whseh the
errgme is mounted, substantially as deseribed.
2. A mining or.stone-cutting machine adjustable Iengztudmelly and. leterelly by means subs stantially as

described, and hevmg {wo eylinders whose pieten-rede are connected to a working-beam. -

~ 8. T claim, in combination with the carriage E, upon which the eéngine is mounted, the shaft ¢, the. eplmed
‘wheel E, cogged rail A’ or B, and rotating devices d/, a &', &, or their equivalents, deriving their intermittent
‘motion.from the reciprocating motion of the working- heem? or its motors the pistons..

4. 1 claim the combination of the traverse pletfeﬂe D, the carriage X/, the threede& shaft ¢’ e, end elutehu-'-

nut g, operating substantially as described. ~
5. I cleim the combination of the eemege B!, with its reek ber d" on the treveree pletferm, the pewl i

em} letch cE””, constructed and eperemng eubstentmlly 23 descrzbed
| "R. 0. M. LOVELL.

Wztneeses. |
Enwam) H, KNIGHT
- 8. €. Kemon.,
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