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To ali whom it may concern:

Be it known that I, Lewis L. Scorr, a
citizen of the United States, residing at Jop-
Iin, in the county of Jasper, State of Alis-
souri, have invented certain new and useful
Improvewents in Internal-Combustion Rock-
Drifls; and 1 do hereby declare the follow-
ing to be a full, clear, and exact deseription
of the invention. =uch as will enable others
~killed in the art to which it appertains fo
mwake and use the sane.

This invention has veference to improve-
ments in internal combustion vock-drills.

It has leen proposed, as I am aware, to
male nse of gasolene engines for operating
roek-drills, but up to the present time no
actually efiicient drill of that type has been
invented, and it has been found necessary
to .make use of air as the motive fuid.
Alr engines, however, are extremely expen-
sive, awing to their enormous consumption
of fuel.

Lo order to render a vock-drill practieal, it
ix absolntely essential that an extreme force
be applied ol the beginning of each down-
stroke. and a force of equal power-at the
beginning of each up-stroke, the necessity
for the application of such force in the latter
instance being parvticularly apparent when
a hole of any considerable depth is to be
drilled. since the weight of the drill-rod is
sueh that it would otherwise stick or hang
in the hole. It is a matter of great impor-
tance 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 cvlimder would shortly clog the work-
ing parts disposed therewithin, Further-
more, 1t ix extremely essential that the ap-
paratus inelnde no valves, gears, cams, or
other delicate parts inasmuch as these ele-
ments would be injured and damaged to
such an extent as to render them absolutely
useless after about four blows of the drill-
rod against flint-roek.  Above all, it g of
vitnl tportance that the drill as a whole he
light enongh to be carried by two men, and
sufficiently compact to permit it to be op-
erated in a narrow underground tunnel or
shaift.

The object of my invention, therefore, re-
sides in the production of a powerful gaso-
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-

ple 1u it construction and effeciive in its
operation, which shall be completely in-
closed, and which shall include no delicate
parts such as valves, gears, or the like, which
ure liable to becom: injured by such jarring
as is not ab=orbed by the cushioning devices,
With these ends in view, I empioy a double
opposed motor and a drill rod swiveled to
the piston, and I locate all of the rotating
wechanisim inside of the stuffing-box, so as
to preclude any posible loss of compression
due to the escape of the gases, thus insuring
1gnition at every stroke,

The preferred embodiment of the inven-
tion is Hlustrated in the accompanying drav-
ings in which corrvesponding parts or fea-
tiures are designated by the same reference
characters throughout both views.

Of the said drawings, Figure 1 is a plan
view, partly in section, of the improved
drill. Fig. 2 15 a vertical longitudinal sec-
tion therethrough.

Referring more particnlarly to the draw-
ings, the engine is shown as including upper
and lower cylinders 1 and 2 connected by a
head 3, the first-mentioned cylinder bemg
formed integral with the base plate 4, to
which latter the other cylinder is fastened
by any suitable means. The upper eylinder
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 ¢ of
the erank 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 stemn 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 17 and 18 which
communicate with the corresponding piston
heads. Thé 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 throigh
a series of similarly loeated passages 20
with the explosion chamber 21 of the cylin-
der 2. Hence the passages 19 form a means
of communication between the chambers &
and 7, and the passages 20 in like manner
form a communication between the above-
mentioned explosion chamber 21 and the
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chamber 92 of the cylinder . The

comrbrol portion of the periphery of the pis-
ton stem is formed with a series of paraliel
circumscribing grooves arranged to receive
B ings for the purpose of pre-
s explosive charge to pass

% Lo the chamber 21; or

] aban

to the upper ead of
Fr

which Iatier works throug

ing formed in ths cap 96 which is
upon the outer end of said piston head and

35 serves to close the rocess. formed therein.

The drill vod iz cushioned by means of

a pair of springs 27 and 26 which ave
disposed within the recess formed in the
piston head above referved to, the spring 28

20 being interposed between the cap 26 and the
head 24, and the spring 27

between seid head
24 and the inner wall of the recess. The
~spring 27 is sufficiently strong to withstend
a powerful blow, and to relicve the intanse
sheck from fhe main pa o drill when
-the drilling ;

&

nd

8C girolre "of the dril when th bit
strikes the rock, apd it Mlrther serves to pre-

vent such conta =tf‘whi?h would otherwise re-

sult from the inepriis &F the drill rod on the

up-stroke of the drill. 1 openin

the cap has o dian
nermis
mgits up-siroke,
of which this rotati
-fected is located vi
48 lower end is closed by a stufing-box 922,
The end in question of the cylinder is en-
larged sufficiently to receive s metal disk 80
which is srranged transversely of the cylin-
der and in spaced relstion to the staifing-
45 box. The disk 30 is formed with an sxisl
opsning & o whi ‘

0o

14

1A A

viinder ¢ whoss

in the cvi

08
1

sleeve 31 which 1
rod and is provided gl ¢ ally

> points with & p

enen groove having vroje ersi
i Pie ] aily {rom
ursa thersto.

-, s

_steel piz

| ratehet testh ]
v of oppositely lo¢
fit in alinin
: 30 and in the stufi

4 a9
31 1s i

o 4 3ot oyt 4. wohanly 1o
cylindrical band 44 which is

7-box head.
2 L
vided with a

S .. 4% ~
sorank there-

on; the sleeve being stvengtbened by the
. :

band, ag will bs apparent.
are mormally foresd
85 the raichet te:

g openings formed |
chamber 21 being-exploded when the piston
| renct

-suitable lezf springs, said springs bearing

against the pawls, Cwing to the formation
of the spiral grooves, and to the provision
of the pins which project inte the same, it
will be appsrent that dnring ‘each down-
stroke of the drill vod the sleeve 81 will
be rotated upon the latter, the pawls riding
over the ratchet leeth. When, however,
the drill rod starts on its up-
pawls will hold the slesve against rota-
tion, ahd the drill rod itself will be rotated
owing to the projection ¢f the pins inio said
‘grooves. :

The two ¢ylinders and the base plate with
which they are connected are rendered ad-
justable by means of s threaded shaft 37 or
equivalent device. The cylinder 1 is forined
with inlet and outlet ports 38 and 89, and
the eylinder 2 with similar ports 40 and 41,
while the upper end of the-head 3 which
projects into the chamber 6 isformed with a
vies of ports 42, the lower eitd of said head
ing provided with a similar series of ports
48, "FThe ports 41 are arranged to register
st times with the openings 19, and the ports
48 with the openings 20
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. ‘Any snitable mechanism in use on gaso-
leneengines at the present time may- be en-
ploved for exploding the charges of air
gas intnadoced into the explosion cham!

The ‘operation of the engine may be
stated as Tollows: Assuming that o charge
of explosive mixture has been drawn info
the chamber 7 through the inlet port 88, this
charge will be compressed during the back

g & fo-at the same

7 ke of the piston, whil
tie & vacuum wiil be formed in the cham-
her 22. When the piston reaches the lmit
of ifs stroke the ports 42 will register with
the openings 19, whereupon the compressed
charge will be free to pass into the cham-
ber &,
der will likewisé be uncovered at this point,
thus permitiing a charge to be drawn into
the chamber 22, As the piston starts on its

forward or downward movement the charges

in'the chambers 22 and 6 will be compressed,
ihe charge in the latter chamber being ex-

ploded by means of the sparker above re-
ferred to when the piston reaches the limit.
of such movement, at which point the open-
ings 20 register with the ports 43, thus per-
ting the charge in the"lower cylinder to
ter and fill the chamber 21, 4s the piston
1gain moves upwardly the charge in the last-
mentioned chamber, as well as the fresh,
charge which has been drawn in the cham-

ber 7, ave compressed, the charge ih the
ws the limit of its upward movemant;
The exhaust gases pass out throush the
ports 38 and 41, ax will be appagent. It will
thus he waderstood that an” explosion will
take pluce at the beginning of each down-
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stroke and at the hegianing of each up-
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The inlet port 40 in the lower cylin- -
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’ e~sent1m m t'i';e production of o p
tical vock-drill, since as much power is Te-
quired in most instances fo lift t‘he drill into
pcsmon for its down-stroke, as is necessary
to effect a proper down-stroke. Where holes
are drilled to a considerable depth, as for in-

_stanes sixteen feet, the drill bit will stick or -

hang in the hole unless as much power be
applied to the drill to raise the same as was

: m‘xg‘he‘u at the commencement of the down-

stroke. Furthermore, it will be apparent
m“t by the employment of a motor consist-
ing of a-pair of opposed two-cycle engines,
D valves, cams, gears, and other delic: ate
parts are dxspenaed with, ‘which parts, as
originally stated are extremely apt to be-
come m)ured after about four blows of the
drill against the rock.

tevlinder of each engine

It will alse be ap- -

parent’ Hmt by reason of the disposition of
the entire rotating mechanism within the
Cactuated by the reciprocation of the drill
crod and located entirely within said cvlin-
der. for intermittently rotating the drill red.

nn\nw chamber ()i’ the lower cylinder, all
])()\-ll)lil(\ of escape of the gas and conse-
auent loss of compression Is obviated. while
af

the =ame time the drill vod and the rotat- -

ing mechanizm are not affected by the heat

of the explosions,  Finally,
that the eutire motor axa whole is incased,
and that there is no danger ef the working
parts of either (-"]mdox' becoming (lnmrml
with dirt and (',hlppmgs. or of bung o\])o\u(l
to the danger of hecoming cut by the chips,
since the latier cannot enter the ¢vlinders,

The apparatus as a whole 1s comparatively
Heht and is.exvvé(lingl_\' compaet so that it
may be nsed for dlil ing holes m under-
ground galleries and shafts.

Vi hat 35 claimed is:—

1. A motor drill comprising a pan of op-

posed two-cyele explosive engines ine ln(hnu
pistons ‘mufually connected. a crank s haft

it will be seen -

~cycie explosive engines
in aiinement with each other ﬂ.a-jl ha z

theiv pistons mutually conpected, the inte-
rior of the eylinder of each eng&ne being di-
vided into & mizing chamber and an explo-
sion chamber, the explosion chambers of the
engines confronting each other, and o deill
rod conn'eci‘ed with one of said pis‘t(ms and
passing through the mixing chamber of the
-correspondmg e v]mder and thence outwami Y
therec

4. A niotor u';l]_ comprising a pair of op-
posed explosive engines arranged in aline-
ment with each other and having thmr pis-
tons mutually connected, the interior of the
being divided into
mixing chamber and an ex xplosive chamber,
the o\plmmn chambers of the engines con-
fronting cach other. a drill rod’ connected
with the piston of one engiue and extending
exteriorly of the eylinder Thercof, and means

A motor drill comprising n pair of op-
posed explosive engines arranged in aline-
ment with each other and having their pis-
tons mutually connected. the inievior of the
«eviinder of each engine being divided into
a mixing chamber and an explosive chambey,
the explosion chambers of the engines con-
fronting cachy other, a drill rod connecied

¢ with the piston of oue engine and extending

exteriorly of the'evlinder thereof, and means
actunted by the reciprocation of. the drill
rod and fccated entirely within the mixing
chamber of said cylinder, for intermittently

: ml,mn" the drill rod.

connected with one piston, a drill rod con-:

nected with the other piston. and meuans for
votating the drill rod, said drill rod pro-
jeeting from the corr esprmdmg engine, and
the: remaining movable parts of the motor
drill being ontu-el\' inclosed within the evl-
mdm‘s thereof.

2. A motor erH comprising a pair of op-
posod two - cyele explosive engines having
their pistons mutually connec ted the inte-
rior of the cylinder of each engine being di-
vided into a mixing chamber and an mplo-
sion chamber, said engines hungz areanged
with the explosion chamber ends of their

cylinders toward each other, and.a drill rod i
g connec*&rd with one of said pistons zmd pass

ing through the mixing chamber of the cor-
reqpondmw cylinder 'md thence oucwardly
thereot.

3. A motor drill comprising a na:r of ap-

A motér drill comprising a pair of op-
]mwd explosive engines including pistons
mirbually ((mnecm(l‘ a crank shaft and a
drill rod connected with said pistons, aand
means for rotating the drill vod, b‘ﬁd d cill
rod projecting exteriorly of one of said en-

Lgines, and the remaining movable parts of

the motor drill being entirely inclosed with-

Cin ﬂw evlinders thueof

7. A valveless wmotor drill comprising
pair of opposed two-cycle engines arra:
m alinement with each other: esch engine

- including a piston, and 2 drill rod rotatably

and yieldably connected with the pistons of
hoth engines and movable thereby (aitem
nately in opposﬁe directions. -

In testimony whereof, 1 affix my signa-
ture, in preserxce of LWG Wltneqq@s

WIS Ta SC@I
Wimesws :
San. B, Carpeeri.
© Toimwx M. Moremy.

74

8t

986

100

118



