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To all whow 1l may concern.:

Be i known that we, Howann A. Peprick and
Crarpes A Srr, citizens of the United States, resid-
ing ai Philadelphia, ]’fmmyl vania, have mvented cer-
tain Improvements m Rocek- ])1111% ol which the fol-
lowing iz a specification, |

The objeet of our inveniion is to construct a rock
drill, actuated by the explosion of @ gaseous compound,
which will withstand the severe racking strains to
whieh arock drill is subjected. This objeet we atiain
by so designing the roek deidl that there will be no di-
reet connection between the drill plunger and the
other mechanism of the drill, there being alwayeg a hody
of compressible fluid back of the plunger (o resist the
back Jash, thus preventing the destruelive jarring or
racking ol the parts.

[n this type of rock dnll
used as the motive fluid,

easolene gas 18 preferably
although other. explosive
nuxtures can be used without departing from our in-
venlion. | |

HHeretofore i rock drills driven by an explosive
mixture the great difficulty has been to construct a
drill which will withstand the heavy shocks to which
he drill 1s subjected, as it will be
understood that the constant hammering of the drill
against a rock which is not resilient causes a reaction on
the frame which, if the drill is not properly constructed
coon shatters 1t and renders the drill inoperative.

Prior to our invention there has been no drill oper-

ated by an explosive mixture v which is :Lble to stand the

back lash or racking strain.

In the accompanying drawings:—Figure 1, is a side
view of our ninproved rock drill; Fig. 2, is a face view
vith the fly wheel removed; Fig. 3, is a sectional ele-
vation on the line 3—3, Fig. 1; Fig. 4, ia a sectional ele-
vation on the line 4—4, Fig. 2; Fig. 5, is a sectional
view of the lower portion of Lh(, cylinder; Fig. 6, is a
sectional plan view on the line 6—G, Fig. 3, and Iig.
7, 18 a scectional view on the line 7—7, Fig. 6.

At the outset it will he understood tha,t our improved
drill is mounted in any suitable manner on the usual
tripod. In the present instance we have shown a tri-

pod W, in Iig. 1, carrying a slide W/ on which the cas-.

ing of the drill is mounted, w is the usual feed screw for

{eeding the drill to the work. The drill is connected
1o a gasolene tank preferably by a flexible coupling

and any suitable igniter may be used for creating a
spark Lo cause the explosion. These features form no
part of our invention.

A is the casing of our improved rock drill. In the
upper portion of this casing is & mixing chamber A%and
the lower portion of the casing incloses the cylinder A7 '.
@, a are cap plates mounted on each side of the casing

- Arand forming the side walls of the mixing chamber A2:
in these side plates are the bearings ¢/ for the crank | P

—

-

shalt B.  On onc end of this crank shaft we preferably
mount a fly wheel 13,

B* is a compression pnton mounted in the portion AZ
of the cylinder A/, and this piston is connected to the
crank b of the shaft B by a connecting rod .

¢ 1s an inlet for the explosive niixture, commumcat-
ing with a carbureter C.

In the lower portion of the casing 1s a plunfrel D con-.
nected to the drill spimdle, and the explosive nuhture

18 1gnited at a point between the head of the plungm

and the head of the piston.

a® is o passage leading from the mixing chamber A2

to the interior of the cylinder A7 and ¢®is an exhaust

passage leading from the interior of the cylinder A’ on

a line in the present instance with the inlet passage.
Projecting from the head of the piston B? is a de-

flector b= which deflects the incoming gases when the

- piston uncovers the inlet port, so as to prevent the gases

escaping at once through the exhaust passage.

In the present construction we preferably secure an
extension I to the end of the casing A by bolts or other
suitable fastenings and the cylindrical portion ¢ of this
extension B is mounted within the lower portion A3 of
the cylinder A/, forming a lining for said cylinder.

The plunger D has a deep flange d in the present in-
stance and reciprocates in the lining portion e of the
cviinder. |

Connect{,ﬂ to the plunger D i1s a spindle D/, which

passes through an abutment ¢/ on the extension I and

through the hub of a right angle gear wheel D?.  This
spindle has a longitudinal key-way ¢’ and mounted in
this key-way and a key-way in the hub of the right
angle gear wheel D? is a kéy d?, so that the spindle can
slide freely in the hub of the gear wheel but must turn
with 1t. The wheel D? rests on a flange €? and sur-
rounding the hub is a sleeve ¢, o |
- Mounted between the plunger D and the abutment ¢
1s & heavy coiled spring ¥ which is compressed when
the plunger is driven forward by the explosion of the
gases in the cylinder, a washer ¢ is preferably mounted
between the spring ‘and the abutment to increase the
bearing of the spring.

The portion & of the extension: E forms a dash pot
and in this dash pot is mounted the head D3 on the end
of the spindle D’ of the plunger D. This head is so

‘proportioned that it will come against the underside of

the flange ¢* when the plungel D 18 at the 11111(,1' end of
its stroke, as shown in Fig. 3, of the drawing. The po-
sition of this head determines the position of the plun-
ger in the cylinder and the head may be made adjust-
ableifdesired. By adjusting this head the compression
could be regulated to’a certain extent. The dash pot
has a valved inlet fand an outlet /7 in which is a valve
of any suitable construetion for regulating the exhaust.
referably carried by the head is a ring of yielding
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- amaterial 7 to cushion the head should the entra pped | tently and the gearihg imparting a like movemeoeni Lo

aair in the dash pot not be sufficient to rosist the back | the spindle D’ and the drill rod. Oiher mechanism
. “lasgh. | for turning the drill rod may be used without depart-

" We preferably form an air chamber 7 around the | ing from the main {features of the invention. |

5 cylinder A/; this air chamber is mounted in the lower >y utilizing the spring J to turn the drill rod m- 70
portion of the eylinder, in the presént instance hetween stead of a positive means we prevent the breaking of
the lining ¢ and the casing, the {':'{:;ing being hollowed | the parts should the drill be prevented from turning,
Qut_tﬂ form the chamber as shown in Fig. 5. One or | as the spring will ﬁ'ilnl}ly be compressed not having the
more annular or vertical ribs ¢ mav be formed and strength to operate the mechanism o turn the hit until

10 'thes_e ribs may be discontinued at certain points, the | the hif i refeased, 75

- fﬂpeningﬂ being preferably stageered in respeet 10 each In order o cool the eylinder we preferably form a
other so that the air will have a circuitous passage | oseries of vadiating ribs ¢f on that portion of the tfylindf*l"
through the chamber. The inlet opening ¢ to this air | A where the cxplosion takes place, In place of the

. chamber i3 preferably provided with o sereen or other | il a water jueket may he used as an caquivalent,

15 means to prevent impuritics enfering the air chamber, | he operation of our improved roek drill is as fol- 80
and the opposite end of the chamber is connectod by a | lows:—The explosive mixture enters 1he mixing cham-
pipe ¢* to the earbureier O, The pipe ¢ Teading from | Ler A2 throngh the feed pipe e and is thoroughly mixed

“this air chamber to the earburetoer may have a valyve ¢f hy the reciprocation of the piston B® and when the
so arranged that a cerlain amount of wir.ma y be taken | piston is af the upper portion of its stroke the ecxplosive

20 in from the atmosphere without passing through the 1 mixture passes through the admission port ¢= into the 85
sald chamber. By heating the aiv hefore entering the | eylinder. A7 hotwoeen the head of the piston and the ©
vaporizer we provide absolutely dry aiv and of a (on- head of the plungery'i The dellector b2 projecting from
perature to make the most efficiont.mixiure, the piston deflecting 1he gases as they pass into the

D_eLu.f':hu.I}l}f secured to the head D% of (he spindie D ) eylinder, the mixture completely filling the spacoe,
25 1s the drill rod o, On the forward stroke of the pi:-:t.{m the gases are com- 990
Iis the igniter plur serowed into 1 threadod opemmng | pressed as the spring Fis of suflicient strength to hold
in the eylinder A7 and this leviter has contact poini<1. 4 | the plunger D in ihe fixed posiltion whiliy the piston is
in the present in:-:l.:l.llt‘.{'. and thoese _[l:}i!lfH are in electrie (:{litl]il:(*EHillg' the aNes, and W]l{.‘.ﬁ the crank h_ I8 on Wb
eircull with o suitable contact regilator N oso as to ere- | dead center, as shown in l*‘ig; 2, ol the (]r.{w;ing, witl
30 ate a spark at the proper time. We have shown two | the piston at the end of its forward stroke, the gases are 95
openings for ithe insertion of 1 sparker, either one of wenited, causing the explosion which will overcome (he

© which may beused, the other being elosod by w plug. | pressure of the spring I and force the plunger T Jor-

We preferably mount (he commutaior or confaet regi- 1 oward, compressing the spring and driving the drill with
lator N {or regulating the tiime of the spark on one ol the | a positive pressure against the stone or oftrer material

35 hearings «” of the plates a, us shown in Mg 2and 4 and | o be cul. On the retum stroke ol the piston the spent 100
In Lhis instance the contaet regulator consists of o FINg | ogases are exhausted Lhrough the passage ¢ af, the same
mounted on the bearing ¢ having a handle »/ by which | time w fresh charee of (he explosive mixture enters
it can bhe Lurned and ot ot any pomt desired, and this through the inlet passage @, The plunger, as soon as

rIng carries aospring contact n¥. The Spring s actuated | the hlow is struck, is quickly retummed by the spring

40 1n the present instance by the eam 12 which actuates |1 and s ready to vesist the action of the pistondn com- 105

the turning mechanisin lor the drill, although a separade pressing the next charee. As the erank shaft. 13 is
“cam may he used i desired. turned the cam 117 forces down the rod I, causing the
In the path of the SPrING i serew contacl puoini w1 pawl {o shp past one or more toeth of Lhe ratehot, whoeel
both the spring 22 and point 22 are insulated from (he g’y the spring J Tilts the rod. the pawl then engages the

19 rning and are in the battery and igniter cirenil or iy Fleeth of the ratehiet wheel ¢ turning the shaft G.and 110
beindireetly conneeted to the gniter through an y as this shafl is geared io the spindle 17 satd spindle will:
intensifier.  This serew contact can headjusted towards | he furned. causing the drill rod 1o strike blows at differ-
and [rom the spring (o vegulate the tension of the spring | ent points on cach reciprocalion. |

. and the regulator can be adjusted 1o regilate the {inte of Heowill he understood that while we have deseriboed

00 thespark. the explosion taking place when (he erank i onadead 115

In ordes to twrn the drill rod at cach siroke of Lhe center, as shown in Fig, 2 the commutator may he so
spindle so that the dril point will not strike the same | sel s Lo ereate the spark ceither belore or alter the
place consecutively we mount. a shalft Goin suttable | erank reaches the dead contor secording o the hlow
]][_‘lLl'ngH in the extension _E and on this shait I8 it l'i;__’;]ll L ;-;]_H*t*{[ {l{*HI‘]_‘{}{L We havoe 118 PO ];y U}i]]{‘l‘il‘.n{'ﬁ

00 angle gear wheel ¢ which meshes with (he right angle | that by operating the contact, reonlaor we are able to 120
gegr wheel D0 On the onter end of this shadf s d ) regulate the stroke of 1he phuneer and its deill rod and
rmichot wheol ¢” with whieh g spring actuaied pawl o2 | in ]it"nrt,i('u wae start the engine by explodine on the
cugages, this pawl is pivoled o an arnr G connected by | dead conter and s I attains Hy vequired specd woe ad-
alink A toa vod H mounted in bewrings b7 on the casing A . Just the commataior so that the park will be made

60 . Sccured to the rod 1L s a collar 42 and hetween this | heiore the erank reaches the dead center. This egives 125

“cotlar and one of the hearines is springJ. - On the end | the most power and the proper speed. Thus it will
of the rod T1 is i friction rollor A2 which rosis against the | bhe seen that we compress the gases by the use of Pis-
cam H” on the erank shafi 13, so thal on cach revoly- - Lon, the pressure heing resisted by the plunger backed

- Uon of the erank shaft the vad 1 will he reciprocated, | by asprine which is strong enough te resist 1he pressure

65 c_ausing the pawl Lo turm i,hu_ ratehet wheel inbermit- h an{_t yel 18 notl strong cnough {0 resisi, the explosive 130
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force of the mi_};ture’ 3ﬁd that thefe 18 no direct con--! .* 3. The coinbinatiﬂn in a rock drill, of a ¢vlindoer ﬁzwing

nection between the drill rod and the casing or com-
pression miechanism of the drill, so that there is no
tendency to rack the parts by the back lash of the

plunger when the drill strikes the blow,

.~ The arrangement of the parts of this drill is such
that the forward feed of the drill does.not affect in any.

way the operation of the compression mechanism of

the drill, as the compression mechanism is in no wise
connected to or controlled by the feed. If the opera-
tor should feed too fast he simply shortens the stroke

of the plunger if the drill cannot cut to the full depth
at a single stroke, so that all that is done is to shorten
the stroke of the plunger until the drill has cut a depth

equal to the amount of feed. 'If the feed is increased
8o that there will be practicaily no reciprocation of the

- plunger and its drill rod then the drill is in effect simi-

20

25

4.:*.
L)

lar to the hammer blow drill where the drill is held in
contact with the work and the blow is struck by a
plunger on the opposite end of the drill rod, but if there

18 reciprocation this reciprocation may be varied ac-

'c(')rding to the amount of feed and then it becomes a

variable reciprocating- driil. o |
- We preferably arrange. the mechanism 8o that the

plunger will be in direct line with the piston and the

mixing chamber will be formed in the upper end of the
" .casing and iﬁclﬁsing_ the crank shaft, thus making a
~very compact rock drill-and as the pressure is all in di-
rect line it can bamade much lighter than if the parts
-were otherwise constructed., S |

While the mechanism is driven at such a speed that
the blows are sfruck in rapid succession, nevertheless
the action is such that the spring supported plunger

- will resist the action of the piston in compressing the

- 39

40

49

gases while the piston also having a certain movement
will resist the force of the explosion, but as the explo-
sion takes place as the piston is returning and as there

1s always space between the head of the plunger and
“ the head of the piston the severe racking strains are |

reduced to a considerable extent. - |
It will be understood that the blow of the drill against
the rock or other material is the force of the explosion
less the amour! taken up in compressing the spring. .
The details of the mechanism may be modified with-
out departing' from the essential features of the inven-

tion.,

SH

mi:-:tur{-.,.uhd means for cushioning the return

60

We claim: o |

1. The combination in.a rock drill actuated by the explo-
ston of o gascous mixture, of a eylinder, an automatically
actuated piston and a plunger mounted in the cylinder, a
spindle” conneetedg to the plunger, 2 spring i’:un("entri{:auly
awrrounding said spindle and operatively independent of
the piston, said spring being capable of resisting the action
of sald piston as it compresses the explosive mixture hut
insuficient to overcome the force of 4l explosion of said

stroke of the
phiyger, substantially as described. | . . |

2. 'The combinaiion in a '1'1’1(:1; drill, of a cylinder having
M inlet for an explosive mixture and an outiet for spent

Lases, o pistow and a plunger in said cylinder, a drill rod:

drranged to. be aetuated by said Munger, automatic moeans
for reciprocating the piston, and an igniting doeviee, a
spindle connected to the plunger, a spring coneentrically
surrounding the spindle within the ceylinder "and opera-
tively indepeadent of the piston for causing the plunger to
resist the pressure when the explosive mixture is being

compressed, ‘said spring being insufficient to resist the

force of the explosion.of said mixture,. substantially ag
described. | |

"the gases in the .cylinder
plunger,

mounted between an abutment of the casing

the mixing chambey,
| connected to the erank shafc,
‘mixing -chamber to the cylinder, an outlot from the eylinder

an inlet for explosive mixture and an outlet for spent
gases, & piston In said cylinder, automatic menns for ye-
ciprocating the piston to admit the gases and to conipress
the same, a plunger in the cylinder, a dril! rod connected
to the plunger, a spring surrounding the drill rod within
tne cylinder and acting against the. plunger, said spring

being of sufficient strength to resist the compression of the

gases by the. piston, but ins'uﬁ‘lcient to resist the foree of
the explosion, and a device for cushioning the stroke of
the plunger caused by said spring, substantially as de-
sceribed. . | _

4. ‘The eombination in a gas engine, of 4 cylinder having
an inlet for the explosive mixture and an outlet for spent
gases, a piston in one end of the cylinder, automatic
means for actuating the piston including a erank shaft
connected thereto, & plunger on the otlier portion of the
cylinder in line with the piston, a spindle connected to thoe
plunger and carrying the drili rod, a spring mounted witlh-
in the eylinder betweon an abutment on the casing and the
hack of the plunger,
strength to.resist the action of the piston in compressing
‘between the piston and ihe
but not of sufficient strength to overcomoe the
force of the cxplosion of the mixture, with a dash pot for
cushioning the return stroke of the plunger eaused hy ihe
spring, substantially as described. |

. 1'he combination in a gas engine, of a easing, a mix-
ing chamber formed in the upper portion of the casing, a
crank shaft mounted in suid mixing chamber, a eviinder, o
piston mounted in the cylinder and conneeted o said
crank shaft, said cylinder having an injet port leading
from the mixing chamber and-an exhaust port, a Hunger
aiso in the eylinder and connected to the drill, a spring
and the
plunger, means for igniting an explosive charge hotween
the piston and the plunger, with an extension to the casing
for supporting said abutment, satd extension having a
portion within the eylinder constructed to form a lining
therefor, substantially as deseribed. |

6. The combinaiion in a rock drill, of a casing inclosing
a {:p.—'li"nde;{and a.nmixing chamber, a crank shafi mounted in
a piston mounted in the eylinder and

1 passage leading from the

for spent gases, an extension of the casing, a portion of
snid extension heing mounted in the cylinder and forming
a lining for the same, 3 Plunger mounted in the lined por-
tion of the cylinder, a spindle extending from the plungeor
through an abutment on the extension and carrying the
drill vod, a spring mounted hetween the abutment and ihe
plunger, with meang for igniting the explosive mixture al
a point befween the head of the piston and the head of the
pPlunger, substantiall y as deserilied, |

7. The ecombination in g rock drill, of a easing, a mixing

" chamber, a ¢rank shaft in the mixing chamber, a fly wheel

on the crank shaft, a cylinder, a piston, momnted in ihe

said spring being of a suflicient:
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¢ylinder. and conncected to the crank of the crank shaft, a

passage leading from the mixing
and an outlet passace leading from the c¢ylinder, a
plunger, an extension to the casing having a portion form-
ing-a lining for the eylinder and provided with an abut-
ment a
ment and arranged to actuate the drill rod, a4 spring
mounted between the abutment and the (Hunger, means for
igniling the explosive mixture between the piston and the
plunger, and meuns Tor turning the spindle, substantially
as described.

8. The combination in a rock dritl, of » casing, a mixing’
chamber, a crank shaft in the mixing chamber, a fly wheot
-on the crank shaft, a cylinder, a piston mounted in the

cylinder and connceted to the crank of the crank shafi, a
passage’ lcading from the mixing chamber to the eylinder

~and an outlet passage ieading from the cylinder, a plunger,

a stem on the plunger Dassing through an abutment and
arranged to actuoate the drill rod, a spring mounted Lo-
tween the abutment and the plunger, means for ighlting
the explosive mixture between tle piston and the plunger,
means for turning the spindle, a geay L\}T_hﬂﬁlrthl'ﬂllgh the
hub of which the spindle extends, the sald spindle being

stem on the plunger passing through the abut-

chamber to the eylindor

130
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. exXplosive mixture,

<+

keved to the hub so that it will slide th'erein; ft s’ecoﬁd ﬁear
wheel meshing with the first gear wheel, ratchet méchan-

ism for intermittently turning the said gearing, a rod con:
nected to the ratchet mechanism, and a driven cam for __

vuun ocating the Iﬂd, substantially as described.

. The combination in a rock drill actuated by the explo-
sion of a gaseous charge, of a cylinder, a piston mounted in
said eylinder; a crank shaft connected to the piston, a fiy
wheel on the erank shaft, a structure forming an extension

of the cylinder and provided with a portion forming 2 lin-.
ing for a part thereof, a plunger mounted in the cylinder

$0 as to operate within said lining, means for holding the

" plunger so that it will resist the compression of gases by
~ the piston, while leaving said plunger free to move under
15

- said cylinder having inlet and outlet ports leading to the

the force of an explosion, a drill carried by the plunger,

space between the piston and the plunger, an igniter, and
a cushioning device for the plunger, substautmlly as de-
scribed, -

10, T'he comhinntion in a 1‘0{:1{ drill m.tuated by an ex-
.plosive mixture, of a cylinder, a piston and a plunger

thercin, there being an air chamber surrounding that
portion of the cylinder containing the plunger, and the

gttneture having an inlet and an outlet for said air cham-

ber, with a carbureter with which said air chﬂmher com-

municates, substantially as described. .
11. The combination in & rock drill ﬂpe‘mted by an

of a cylinder, a piston and plunger

... mounted in the cyiinder, an air chamber surrounding that

30

39

40

.portion ﬂf the _cylinder containing the plunger,

- the drill,

one end
of the air chaniber Leing open to the atmosphere and the
other end thercof being connected to the earbureter of
means for operating the piston, and a device
tending to maintain the plunger in a predetermined posi-
tion, substantinlly ns deseribed. ‘ |

12, The compination -in a rock drill operated by an eX-,

1n extension secured to

the end of the casing and having a portion mounted within

~{he lower portlon of the cylinder and forming a lining

therefor, an air chamber formed between the lining and

. the cnsing, broken projections qepumting the air chamber

i

|

R —

on said shaft, a pawl therefor,

} means for exploding

-' 939,653

into a number of communieating eompartments, an inlet

,communicating With one pﬂl‘tiﬂn of ‘the air chamber and

45

dn outlet connected to the other. portion of the air cham- -

ber, said outlet extending to the vapurizgr, substantiallv
as degcribed. | . , y
13. The combinaﬁnn in a tock drill of a i‘rﬂme having a

cylinder, a plunger, a spindle for the plunger, an abut-

ment on the frame through which said spindle extends.

. it geir wheel mountéd in the-abutment and splined to the

spindle;, a spriig on the spindie thterposed Letween the:
plunger and said gedar wheel, a drill rod attached to the

cend of the spindle, a second gear wheel meshing with

said first gear wheel and having a supporting shaft ex-
tending at right angles to the spindle, a ratchet wheei
a reciprocating rod coun-
nected to the ratchet, and means for intermittently actn-
atlng said rod, substantially-as descrlbed .

14. The combination in a rock drill, of a easing contalrn-
ing a cylinder, an extension of said casing having an abui-

ment and a dash pot formed therein, a plunger mounted
in the cylinder, a spindle attached to the plunger ani

passing through the abutment and through the dash pﬂt.
a head on said spindle mounted in the dash pot, mear:
for connecting a {rill bit to the end of the spindle, o
spring mounted aronnd the spindle between the plunger
and the abutment, a piston in the cylinder, ports leadin:
to the spuace between the piston and the plunger, and
a8 gaseous mixtum in  said space,
suhqtnntially as described.

15. The combinatioh in a rock di:ill, of & cylinder, 2
plunger therein, a dash pot in line with the eylinder, 2

,spi’udle attached to the plunger and extending through tt:o
| dash pot, a head on theé spindle mounted in the dash pe-,

2 spring mounted between an abutment and the plunge:,
with a ylelding miaterial mounted between the head aid

| the innér end of the dash pot, substantially as desecribe:i.
plosive mixture, of a casing- having a cylinder fmmed !

therein, a piston in one end of the cylinder, a plunger in
-~ the opposite end of the cylinder,

In testimony whereof, we have signed our names to tlhis
preiﬂcation, in the presence of two subsecribing, witnesses.
HOWARD A. PEDRICK.
CHARLIES A. SMITH,
"YWitnesses ;
WILL., A. BARR
~ . Jos, H. KLEIN.
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