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1 ALL WHOM IT MAY CONCERN: el -

o ’\Ieesachueetts, heve mvente{. 5 new end nnplm e:l me:]e ef Opemtlne Drllls er ethel teele ef eh eteae-euttme
RN _ channelling, quen ying, st&mplntr lhunmg,rmg, c_n tunnellmfr tmehme, e]mh I deswn as-an 1111p10ve1nent to m}f
i " invention of a stone-cutting wmachine, for which Letters Patent were 1asued te me, da.ted QOctober 2 180C,- fmd
l * - number ed 58, 435 end I hereby dee]aw tlmt the f'ellemncr isaf ul} clear, and’ e*-: eet descuptien ef the censtluc
... “tion thereof, and the manner of its oper ation, reference bemrr had to the accempm}mn‘ ﬂmmnee, -wd te th& T
K __:f_..ﬁlettere of reference marked therecu, making a pmt of this speexﬁemtlen ST R e e

L Figure 1 is an isometrical flent view of thr- nnehmc constr ueted fe1 the pm pese, end shemue the mventlen

T embmced thelem | | A | | L LE T R L i

o Flgure is the same showing the dnlls swulw eut leng1tuchne,11y fe1 the pm peee ef epemtmﬂ en 1eeL ‘whese

Serece is in enether plane from thet on v*hlch the mechme stands | | | - S .' .3

| B Flgure 3 is a'side view of the 111&{311111{3, shewmg the dmlls swunn- eut ]mtermlly fer the emme purpeee as m
ﬁrr , when the rock to he operated upon lies in another direction. . L e

| F:rrure 4 shewe the three clamps detaehed end thexr meehemsms for eenﬁnmrr the drﬂls in- gangs. S i
Flgme 5 ehews the eylmdele 1ﬁ1theut gmng end ewmgmg devlces, mdwetme by detted llnee the plsten-

| :purpese ef etta,chmrr e1the1 2 rr.mrr or a smrrle dull fe1 the purpese ef ge&ung o' ethenﬂse ee the eese may
- require - ST L e e
qule 6 ehews cuttlne ed-:res of the ga.nn' N L TR
. gunﬂer letters of reference, where they occur in different ﬁwmee, mdlcete 11Le parts ef the mechme m all

D the drawin gs; the rod D’ being to be used as an attachment or a3 a emele drill, as shewn in oo i_
e “When, b}f operating meehmmy, I drive a drill or other heavy cuttmg, breekmn' or: ebredmg lnstrument

~ . against rock with sufficient foree and velemty to work away the stone rapidly, the ‘blows delivered produce. -
el "tremendeue concussion or jarring, which, in the absence of an elastic or flexible 1netrument 1ntereen1nu between;--};’“'-?".'-5'-

L R the drmne end striking meehememe, SOOI shekes the operating mechmerj,r te pleeee, and 1e:e.de15 it meperetweﬁif._;__-.':_2.3;";'.__.igfj;;;:f'f';f;_j';
. and aseless. -In the present invention I propose to remedy +his mischief by mterpeexng these between suchan -~ ©
S 'mstrument that at the instant the et11k1ng mechmely delivers a blow, at that ve1y eeme mstent the drwmg

-+ machinery. shall be isolated or practicallly dzeeennected th refxem- This Wlll ef eemse, plevent the congusglgn?E;:Q_Z'I'::j;f.:i;:-::j.g.f?g:;;fj_:i:é.é

| '_:;_'i}_"eemmumcetmg from the one to the other. ~ . -~ .. R e e R L

B In: my ; aforesaid former invention I 1nterpeeed for thxs p‘urpese 2 bew-spunn‘ ef eteel I ne“ ptepese tr:.

~ make an improvement on the character of this: 1"1terpesme spring ; and my present 1mprevement eenelste 111

using the ehstw:ty of air, as and for thle mterpesme eprm g in lieu of the elaetleity or ﬂemblllty ef metel

B Te eneble ethere eLuled in the art to- reeke end use > my inv entlen, I Wlll p1eeeer1 te f]escube lts eenet,t uetlen
By means ef and’ between pieten-heade » end }J or p and 2!, peeked air- twht I eonﬁne tlle etmtum et" elr
A, ﬁrr 5, so that when, by cam-crank, erank- wheel pisten-wd direct, or by ether fwuher for ms ef meehlnm Yy,
| pueh the head p forward I compress the stratum of “air A, which, compressing, diwes the pleten-hee,d plor p
- ferwerd, and when I reverse the motion and d*ew 7 beekwm d I rarefy or creatca peltiel vacuuim in A, and. the ------ e
* pressure of the atmosphere on the outside acting freely against the opposite side of »' or 13” fercee the seme
back to its original position. It s thus tha,t I create the 1ee1preeel motion of the etnklne mechmel Y. When

(R S § epemte with »/ I lock '/, and vice wersa, and I operate the one or. the: ethel ‘or beth e.ceeldmrr to the '+

. . direction in which I wish to deliver the blows. At every stroke of the plston 2. it Wlll be:seen b}’ mSpectlen-ef’:"??'f;,:fﬁi_;ig'“f”j_jf..ié

S _'Z'tha.t the air in A is elternetelv cempreseed and rarefied in its relation to the Wewht or. denelt}f of the eutmde
'~ atmosphere. During one half of the time, therefore, or while the dir in A is in a state of ray efeetlen, the: drwxng;é;}fffffﬂ_"
 and the striking ma.chreexy are praetleelly dleeenneeted hem each ether by thc mtel vemeg dletence between e i
- and p’ or p'l. So I adjust my mechmery and eperete it with such VG]OClty ag to insare . the rlelivery of- th T
 blows during the: time of this disconnection, tl1ereby entirely relioving the machxnery from concussion as efere

~osalds Meleever, a3 the ¢ylinders inside muet, of cemse, eenespeud with the dmmetere ef the preten heed
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rospectivoly, I make thesoe same piston-heads of differont measurements, which measurements I vary aceording

as I wish to sccure the desired momentum or foree of the blows struck and the rapidity of delivering them; for

by inspection it will be scon that the less tho diametor of p or p’ the longor must be the stroke in the cylinders
- in which they play, and the longer ‘the stroke in a given time the greater will ‘be their respective velocity, and:
- consequently the greater their momentum or heavier the blow struck., Ifenece by regulating the speed of the

- driving machinery, and by varying the respoctive alameters of the pistou-heads, I am able'to regulate my hlows.

and to give them any desirable rapidity and force. And since I have one-half of the time of cach revolution of

-~ the driving machinery whercin to deliver blows without danger from coneussion, I have not the slightest diffi-

- culty to make the requisite adjustment for speed:' evVEr SO great and for blowg ever so 5}1cgv}f;+;pfi§11ci.pleg:"g_f_‘ incal-
- culable value in applying machinery for :tunnelling and ot_hérwisse working in and on stone. ‘Mitherto all machines =

for such purposes have been restrieted: to low speed and light blows for want of suitable devicos wherewith to-

prevent bre&king; and, further, machines for tunnelling and quarrying ;plu"{*}ijt)gggfggngciﬁ)l]y must - be able to worlk

~in and on rock the plane of whose surface is other than that on which the machine stands; and particularly for

tunnelling, the machine must ‘be able to strike m every direction, laterally, longitudinally, up and down. The
layers of marble and of grindstone-rock are noi ordinarvily horizontal, and arec irequently so-inckined that-it-

- wvould not he possible for a grooving or gadding -machine to stand upon -their surfaces, while it is required to
cub these layers at right angles. My invention, therefore, farther enables me to swing the striking machitery

=

ot any angle longitudinally, as scen in fig. 2, or T can swing it laterally, as seen in fig. 3, and cut under or

- obliquely, as the case may requlre. - -

3

- For the longitudinal swing I hang the whole striking mechanism on the shaft of the eccentric X, and by
-~ means of the greove 'V, deseribed as an arc on the centre of the shaft of eccentric X, I mi able, by the screw-
- bolt B and nut N, to fasten it at any desired angle; the head of bolt B playing in the groove V. 88, in fig.1, .
~shows the axis for swinging out laterally the striking mnchiﬁcl‘yfﬁi‘- side erQum_ler- cuts, and for the purpose of
- cutting grooves which shall be parallel to the longitudinal feed movement of the machine attached to my stone-
- cutting_macl}inej and fed forward and backward on the track, according to my invention patented in No. 58,435.
T, in fig. 1, shows the axis of the joint at the upper end of the rod of piston-head p to contribute to this same:
- lateral swing, while G /G, in fig. 3, show the heads of the guide-pins for this same purpose. One of the guide-
- slots O, in which G plays, may be seen in fig. 8. E and F show hose and pipe respectively.  And for still =

. greater variety in cutiing in different directions I attach the arm M to the cylinder G, and by means of the

~ serew and socket; at W and W/, I attach e¢ylinder:C7, which holds p",and so am able to operate a single drill,
Ii, for gadding} blasting, and Othel‘j&?ise, and I may screw In either a hose or pipe, E or I, and ‘work the deitlat =

- the end thereof, when required to operate it at a distance from the machine. It is evident that the number of

such arms Whidi ‘may be so attached and operated at the same time is only limited by the capacity of the

~cylinder. The joint W may also be used as an air or pit-cock to rogulate the quantity of air contained in the
stratum A, or for this same purpose I may use the stop-cock K, designed alzo to regulate or to stop the gadder

H, which gadder, in operation, may be rotated by the frec action ‘of hose, or by serew-joint W, or by other

familiar rotating appliance in the hand of the operator or otherwise: and I may use, for the purpose of making
the vacuum in A more perfect in reversing the movement of p’, a se'lf—acting check-valve opening outward near
the terminus of the stroke forward of the piston P, in order for the escape of the compressed air as soon as '
passes by the same, but elosing by outward pressure of atmospliere, whenever p begins its reverse movement,
and I may usc a similar valve opening inward upon the orifice of the pipe F} where it enters ¢, and so confine
a stratum of air between said valve and P as an “air-cushion,” sn called, to prevent p' giving a blow when
forced backward too forcibly, by atmospheric pressure, in. its veverse movement; and whenever such arrange-
ment may be necessary for heavy work or otherwise, to perfect the same, I make an air communication between
cylinder C" and pipe F opening forward of the “air-cushion,” and behind said valve, but closing whenever p!!
passes the same, and remaining closed by the edge of piston »” until the aiv through the said valve forces p//
forward beyond the opening into (/ of the said communication. o - |

Yo hold drills in gangs, delivering blows with great foree and rapidity, I must hold them in place with
corresponding power. My-clamps, for this purpose, arc sean in L; L/, and L in fig. 1. L aud L/ furnish also
the grooves or guides for the reciprocating motion of the aang, while L clasps the dvills near the lower end of
the same for the purpose of holding them firmly together. ILi and I are shown detached in fig. 4.. The two
outside drills are serrated on their respective outsidle edges to correspond with like serrations in the inside of
L and L% and ave made to hold tightly by the set-screws B 13 B R, as seon in fig. 1, whileddd d dd dd,scen
in fig. 1, show heads of screws to hold the coveesponding parts of the clamps respectively together, the parts
thereof next to the heads of the serews being provided with elongated holes to accommodate the action of the
set-screws.  The clamp I is made whole at its top, thus mterposing a positive prevention to.the drills being
driven from their position by the recoil in delivering blows. _ I use shims to preserve appropriate lengths to the
drills.  The two outside drills may be made without cutting edgoes, and used merely as side clamps, with their
serrations, if desived. These side drills, therefore, are made to pass through the upper clamp. = The clamp L/,

serving to hold the drills together, is made in one picee; having onc of its luside cdges serrated, while it is con-

structed “to do its office work by means of two wedge-keys driven inversely to each other, the inside one being
also scrrated to correspond to the serrations of the outside drills, as aforesaid |

Drills for cutting channels should be so-arranged that the edge of each particular onc shall cut the rock
independently of every other one, and should also bearranged in pairs, one half cutting when the machine moves
forward, and the correspording half cutting when it moves backward; my drills therefore are so arranged. I
show six (6) in number, three cutting when the machine moves forward, and the corresponding three when
moving backward. The edges of my two fofward drilld respectively cut longitudinally with the channels to
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coming in' contact but ver y little if any with the mdes of the channel cut." Iﬂow, in 01{101 to. 1emedy this cﬂl;}5';,_:;?--?";"-;_fg
~ fully, and withal to sharpen the whole line of the cutting edge, I make sLlll mncather canfm mation of these: cut-{_._:_f} -
- ting chlsels, to mt 1 constr uct the sulen thewof ‘opposite to the bcvel ) httle dlshlng, sumeﬁhmt after the;:i;fﬁ_;;;:_;_j;-;f

'preserve ite width, the taird one tr ansversely thereto to cut out the mtermedmtu .tmﬂu If on’ account of the_ﬁ;é;,r'_-lf
hardness of the rock, or the width of the channel, or ﬂthermse, the thll‘d edge is not abla t6-do its office work
- fully I interpose one or move to aid. The edges I bevel after the manner of fi ammrr-chlsels, the bevelled side -
being opposite to the rock to ‘he cut, and the 10ng1tud1na.l cuttmn‘ edwes, w:hen nmde perf’ect are canstl ucted onﬁ";-fﬁl._;{é
~the line of the hypﬂthenuse of a 11#1113-111#1@& triangle, whose pexpendmula.r may be mmsuled by the dlstance '
- that the chisels settle into the rock when struck, and whose base ‘may be meaamed by the. mdth of the chisel
itself. This Jnclmatwn, the lowest part’ theteof bemn‘ behmd 'ahen the dr:lls me operated mll necess:tateé,;;--'f-;é;}_ﬁﬁff
cuttmn- the whole length of the edge. o T R T e

- When I drive the edges of dulh into mck and nspecmlly mto glmdqtoue rocL the COI"IGI:: Df the edges';_.rji;:'fji;j;?;';_é
~are speedlly ground off, and all the qulcker in proportlon as the channel is deeper, whxch cha,nnel is f1equentl}r:f'ggg_;g;_;{_:j
o _mquned to be at the depth of some feet. The: arrangement of the cuttmg edges of my dllllb, as" &fm ‘esaid, does:
in pa,rt remedy the evil, as I tllﬁleb}" proteet to-a considel able ettent the cornets of these cuttmg ______ dges, they

manner of the upper edge of a graSﬂ—scythe, 30 that the wear occasioned b}r rubbmn‘ agulnst the g11ndst0ne or. -

 other rock When the drill is in operation, shall keep thd chlael sh&rp I theleby obviate: the necesalty of

remwmg ‘the drﬂlq every few minutes to grind them, which, in the case {}f cutting- grmdstune rack especmlly

- is such an inconvenience as hitherto to rentler machines for channclhng it Wnlthless

What I ¢laim as my invention, and desire to obtain by Letters Patent, _zb----_.;t'_""i_,_;.;fi:" _3'5 : i
1. The air-spring, substantially as and fm the purpose deseubed SR

2. The device whereby I regulate at pleasme the momentam of the blow qti uck by 1egu1*‘1tuw the spced of

'the duvmg machiner v, the rrrea,ter the speed the harder the blow, substmtmlly as. &nd for the. pmpose dcamibcd

-8. The device whereby I cause the piston-liead, ‘carrying the striking. mcchamﬂ-m, to opcmtﬂ m a d:ﬂ'erent;';__E.Q;jg;:g._ng

duectlon from the plston-heaﬂ at‘ta,ched to the driving mechanism, substautmlly as described.

- 4, The mechanism for swinging out: the drills longitudinally, substantially as and for the pulpose descubed

~ B. The mechamsm for swinging uut the drills latemlly, substantmlly a8 a,nd f01 the pmposes dcqcnbed
6. The mechanism for conﬁmuﬂ' the drills in gangs, substantially as and for the pur poses . t'iesulbeu.
- 7 The form a.nd dhpositlon of the cuttmg edges of the;dmll subbtantm]ly as a.nd for the Pm DOS& descrlbed ;._j;jé;: i

'Wltnesses. . .
J. B. FARNSWORTH, |

ROGER W. LORD

 EBENEZER G. LAMSON.
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