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INTERNAL-COMBUSTION ROCK-DRILL. 

: 

Îo all whom ii înay concern: 
Se i kno Ivn that I, LEw Is I. SCOTT, a 

gifizel) of the United States, residing at Jop 
lin, ii) e the county of Jasper, State of Å?is 
soli ri, have invented certain new and useful 
inmprovelºnents in internal-Combustion Rock 
Dirilis; and do hereby declare the follow 

ing ( Q be a fall, clear", and exact description 
(f the in "Çi)i(Q?r??, such as wit enable others 
skilled it the art to which it appertains to 
lake it tise the same. 
This invention has reference to improve 

intents in ill tel'nai combustion rock-drills. 
It has been proposed, as I am aware, to 

ilake ise of gasolene engines for operating 
rock-drilis, but up to the present time no 
actually efficient drill of that type has been 
invented, and it has been found necessary 
t{ inake use of air as the motive fluid. 
Air engines, however, are extremely expen 
sive, owing to their enormous consumption 
(»f fei. 

li order to render a rock-drill practical, it 
is alsolt tely essential that an extreme force 
ise applied at the beginning of eael down 
strike., a di a force of equal power at the 
legi 1) ing of each up-stroke, the necessity 
for the application of such force in the latter 
instance being particularly apparent when 
a hole of any considerable depth is to be 
drilled, since the weight of the drill-rod is 
Siieh that it yoil ci otherwise stick or hang 
in the lole. It is a matter of great impor 
t; ince also that the drill be wholly incased, 
since the entrance of dirt and grit through 
the opening in which the piston pin travels 
into the cylinder would shortly clog the work 
i ing palºts isposed therevvitihin. Further 
i lore, it is extremely essential that the ap 
jaratus inclittle no valves, gears, cams, or 
(other" (delicat e parts inasmuch as these elle 
illents would be injured and damaged to 
such an extent as to render them absolutely 
seless after about four blows of the drill 

rod against flint-rock. Above all, it is of 
Vita in portance that the drill as a whole be 
light eli () ilgli to be ('arried by two inen, and 
stifficiently compact to permit it to be op 
erated in) a narrow underground tunnel or 
Shaft. 
ºle object of my invention, therefore, re 

sides in the production of a powerful gasol 
lene rock-drill which shall be possessed of 
the requisite air and water-tight properties, 
and of the necessary compactness, strength, 
and lightness, which shall be extremely sim 
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ple: ill its construction and effective in its 
operation, which shall be completely in 
closed, and which shall include no delicate 
parts such as valves, gears, or the like, which 
reliable to becom injured by such jarring 

as is not absorbed by the cushioning devices. 
With these ends in view, employ a double 
(opposed motor and a diri i rod swiveled to 
the piston, and I locate all of the rotating 
lmechanisin illside of the stuffing-box, so as 
t() reclude any posible loss of compression 
(lue to the escape of the gases, thus insuring 
ignition at every stroke. 
The preferred embodiment of the in yen 

till is illustrated in the accompanying draw 
ings in which corresponding parts or fea 
tures are designated by the same reference 
characters throughout both views. 

()f the said drawings, Figure 1 is a plan 
view, partly in section, of the improved 
cirill. Fig. 2 is a vertical longitudinal Sec 
tion therethrough. 

Referring more particularly to the draw 
ings, the engine is shown as including upper 
and lower cylinders 1 and 2 connected by a 
head 3, the first-lentioned cylinder being 
formed integral with the base plate 4, to 
which latter the other cylinder is fastened 
by any suitable means. The upper cylinder 
has its interior divided into an explosion 
chamber 6 and a mixing chamber 7. The 
chamber 6 is closed by the adjacent wall of 
the head 3, and the chamber 7 by the crank 
case 8, said case receiving the journals 9 of 
the crank shaft which latter includes the 
crank arms 10 which are connected by the 
pin 11. This pin is connected through the 
rod 12 with the upper head 13 of the double acting piston which reciprocates in the cyl 
inders. The stem 14 which joins the upper 
head 13 to the lower head 15 has its axial 
bore divided by a central partition 16 into 
upper and lower sections 7 and 18 which 
communicate with the corresponding piston 
heads. Théº upper section 17 communicates 
at times with the explosion chamber 6 
through the Series of passages 19, Said pas 
sages being located adjacent the partition 16, 
while the section 18 communicates through 
a series of similarly located passages 20 
with the explosion chamber 21 of the cylin 
der 2. Hence the passages 19 form a means 
of communication between the chambers í 
and 7, and the passages 20 in like manne: 
form a communication between the above 
mentioned explosion chamber 21 and th: 
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itely essentia in ta3 p. v 
tical Trock-drii, si E as mach power is re 
quired in most instances to lift the drill into 
position for its down-stroke, as is necessary 
to effect a proper down-stroke. Where holes 
are drilled to a considerable depth, as for in 
stance sixteen feet, the drill bit will stick of 

the hole unless as much power be 
applied to the drill to raise the same as was 
apied at the commencement of the down 
siroke. Furthermore, it will be apparent 
that by the employment of a motor consist 
ing of a pair of opposed two-cycle engines. 
all valves, eams, gears, and other delicate 
parts are dispensed with, which parts, as 
originally stated are extremely tapt to be 
come injured after about four blows of the 
drill against the rock. It wild als be ap 

#-???c?? explosive eng8e8 8 
itement with each other 35: Ea. 

????? ????? ?ay connected, he 
rior of the eyinder of each engine being di 
vided into a mixing chamber and an expio 
sion chamber, the explosion chambers of the 
engines confronting each other, and a drii 
rodi connected with one of sFaid pistorias and 
passing through the mixing chamber of the 
corresponding cylinder and thence outwardly 
thereof. 

4. Å motor drilli comprising apair of op 
posed explosive engines arranged in a line 
ment with each other and having their pis 
tons mutually connected the interior of the 
cylinder of each engine being divided into a 
mixing chaniser and an explosive chamber, 
the explosio chainbers of the engia es coii 
fronting each other, a drill rod connected 

parent that by reason of the disposition of 
the entire rotating mechanisin within the 

- actuated by the reciprocation of the drill 
rod and located entirely within said cylin 
der. for internittently retating ihe (irill rod. 

mixing claimler of the lower cylinder, all 
possibility of escape of the gas and conse 
intent loss of compression is obviate, while 

at the same time the drill rod aid the rotat 
ig mechanism are not affected by the leat 
of the exiosions. 
that the et tire notor as a whole is incased, 
and that there is no danger (af the working 
parts of either cylinder becoming clogged 
with dirt and chippings, or of leing exposed 
to the danger of econning cut by the clips, 
sinee the atter (annot enter the cylinders, 
The apparat tis as a whole is Comparatively 

light and is, exceedingly compact so that it 
lay be used for drilling holes in under 

groint galleries and shafts. 
What is claimed is:- ? 
1. A motor drili comprising a pair of op 

posed tywo-cycle explosive engines including 
pistons initially connected, a crank shaft 

Finally, it will ibe see 

with the piston of one engine and extending 
exteriorly of the cylinder thereof, and means 

5. A not or drill comprising it air of op 
losed explosive engines arranged in a line 
neit vitin each other :inci ia: ying their pis 
tons in utually connected, the interior of the 
cylinder of each engine being divided into 
a mixing chamber and an explosive (hanabe'. 
the explosion chambers of the engines coa 
fronting eael other, a drill ')d collectesi 
with the piston of one engine and exte: ling 
exteriorly of the cylinder thereof. and uneans 
.actuated by the reciprocation of the drill 
rol and jocated entirely withii) the inixing 
(haulier of said cylinder, for intelliittently 
rotating the drill rod. 

connected with one pisto, a rili rol i') - i 
nected with the other piston, and means for 
rotating the drill rod, said drill rod pro 
jeeting from the corresponding engine. and 
the remaining movable parts of the not or 
drill being entirely inclosed within the cyl 
inders thereof. . . 
' 2. A motor drill comprising a pair of o 
posed two - cycle explosive engines having 
iheir pistofas mutually connected, the inte 
rior of the cylinder of each engine being di 
vided into a mixing chamber and an expio 
sion chamber, said engines being arranged 
with the explosion chain her entis of their 
cylinders toward each other, and a drill rod 
connected with one of said pistons and pass 
ing through the mixing chamber of the cor 
responding cylinder and thence outwardly 
thereoi. ?? 

3. A motor dirili comprising a pair of op 

{ i. A moi ór drill conprising a pair of p 
posed explosive engines including pistons 
it ally connected, a crank shaft, and is 
drill rot! connected with said pistors, as it 
means for rotating the till rod, said cirii 
rol projecting exteriorly of one of said eii. 

E.gines, and the remaining movable parts of 
the notor drill being entirely inclosed wish 
in the cylinders thereof. 

7. A valveless notor drill comprisin; 
pair of opposed two-cycle engines arran 
in ali nement - with each other, e cha egite 
including a piston, and a drill rod rota tably 
and yieldably connected with the pistons of 
both engines and movable thereby alter 
nately in opposite directions. 

in testimony whereof, afix tiny sig2 
ture, in presence of two witnesses. 

LEWIS F. SCOT? 
Witnesses: 

SAM. B. CAPEt?. 
ELEN A. E.U Res;Y. 
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