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JOHN V. RICE, JR., O BORDENTOWN, NEW JERSEY, ASSIGNOR OF ONE-EIGHTH TO ALBERT
EDWARD TOWER, OF POUGHKEEPSIE, NEW YORK, AND SEVEN-EIGHTHS TO FRED E.
LASKER, OF NEW YORK, N. Y. o E |

HYDROCARRON ROCK-DRILT,

No. 886,407. _ Specification of Letters Patent.  Patented May 581808,
Api}licatioﬁ filed Iria,rch 24, 190%‘:! Serfal Mo, 199,640, Renewed June 4, 190?.-_ Serial No. 377,264,

1o all whom it may concern: =~ - [ water, but it is obvious .that any other 55
‘Be it known that I, Joun V. RicE, Jr., a | means for cooling the cylinder may be used.
citizen of the United States of America, and | The cylinder head 9 carries the gasolene or
8 resident of Bordentown, in the county of | oil tank 11 and the carbureter 12 and the ex- |
5 Burlington and State of New J ersey, have | plosive vapor enters the chamber 10 through

mmvented certain new and useful Improve- | the pipe 13 and valve 14 when the latter is 60
ments in dydrocarbon Rock-Drills, of which actuated by the mechanism which will be de- ;
“the following-is o spécification, ~ - . |gcribed later. A valve 15 in the head 9 ig ..
.y invention rslates to an lmprovement | opened by suitable mechanism, which. I will -
10 1in Lydrocarbon or-gas-actuated Tock drills, | hereinafter describe, "to rélieve the cylinder
- and 1ts objest is Yo previde a compact and and explosive chamber of the spent products 65
scanﬂmimf-"mfangemem of. parts whereby | of the explosion. These valves 14 and 15 are -
- the operating paris are so disposed with re- | identical In construction, esch having a
~.iation to the piston of the engine pro er'that | stem 16 threaded at 1ts outer end to receive
15 digtle or no additional space 15 needed for the | a nut 17 and the stem playing in a valve cag~
- former, while the operator is relieved of the | ing 18. The nut 17 secures upon the sfem a 70
danger which these barts entail when ex- cup ‘19 containing a spiral s ring 20 which .
posed.. = -. * . encircles the stem and is under compression
- The invention further consists in the novel | between the nut and c¢up and the casing, -
20 construction, arrangement and combination When the valve casing 18 is seated in its open-
 of parts, substantia ly as will be hereinafter mg in the head 9 it is secured thereto by 75
more fully deseribed and claimed. S means of the bolts 21 passing through flanges
2 the -annexed drawings Ulustrating mny | 22 on the valve casing and ‘into fhe head. -
invention and forming a part of this speci- | In Fig. 2 the valves are shown 1 their
25 fleation, like reforence chargcters refer to | places in the head 9 and closed by the action
- “hke parts in the various £ gures-and: Migure | of the springs 20 but it is evident that 8 pres- 80
1 represents a side elevation of my 1nproved | sure on the ends of the stems would open the
rock drill. |, Fig. 2is a plan view of the same. | valves, The cylinder is also provided with
Fig. .3 is a longitudinal vertical sectional | a sparker 23 and g lubricating oil cup 24.

L]

30 view of the cylinder, piston and. drill carry- | The casing 5 which incloses the cfank and
- ingrod. Fig 4is a plan view of the piston | crank shafy together with part of the iston 85
partly in section in a line at 3 right angle to | is meade in two sections which when olted =
the iné on. which the section of Hig. 3 is | together is of g shape conforming with these.’ |
takén. Fig. 5 1s'an end view of the drill arts and’is suitably provided with eylin- .
35 Hig' 6 is g horizontal sectional view of the | drical ends 25 and 26 l?&‘ving the necessary ..
sparking device. Tig. 7 is a side elevation | webs to sirengthen the whole. Openings in 90
of the same. - H1g. 8 is a cross-section of a | the middle of eacn side form the bearip: 8 for *
suitable cliteh meéchanism on ime X X of | the crank shaft, 27 which.carries gt EELGE end.

- Kg. 3. . o iy wheels 28 and has its craffk arms 29-in- =
40 The drill and motor gre carried by g saddle terposed between these ‘wheéls and within -~
1 which is adapted to be secured to a tripod | the casing gnd united by the.pin39. '~ .95
or any desirabie support and swiveled to Op-| The piston is more clearl‘y]shown.ﬂin Higs. .

erate in anv direction. An AUIUSHInG serew | 3 and 4 where 1t will be seen 1o be composed |
2 Wih a erank 2.serves to move the drill | of & oylindrical part 30 naving a head 31 and -
45 along the saddle and flanges 4 on the wower | provided with anunular channels 32 for the
side of the casing 5 run In guide wava in the packing, o transverse cylindrical portion 33 100
iner sides of She saddle as shown in Fig. 5. 1 at about its center and a fOi‘Wa}f‘d“e}tteﬂdMg |
. +dhe cylindér 6 has at its forward end. g | tube 34 and bel shape extension 35 for the
~ Hange 7 which is bolted i0 corresponding | dril] carrying rod and its. buffer. ~the part -
50 Hajige & on the casing 5 while at the other | 30 near its. rear end ha.s;_a,,,tmﬁsiverse,piﬂ_36"i'r .
- - endor héad 9 of the cylinder is the explosion | carrying one end of the connecting rod 37 105
chahiber 10. The cybnder is shawn pro- | whose other end carriesin its box 38thecrank .
-vided with a water jacket and has the neces- |.pin 39. The part 33 of the piston has slots
sary openings to effect the eirculation of the | 40 in its, cylindrical walls tor the play of the

| -
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s,

end ¢f the connecting rod and its vertfical |
sides 41 have longitudinal slots 42 which ai- 1 projecting from the cylinder head 8§ so that

low the piston to play past the crank shaft | a longitudinal movement of the roa will
27. 'The part 34 has in opposite sides spi- | throw the adjustable arm to one side or the
rally inclined slots 43 in which play studs 44 | other of the perpendicular.  Carried in a per- 1o
projecting from the drill carrier 45 and operate foration in the arm 52 and projecting later-

~a suitable ratehet or cluteh mechanism shown | ally {rom the inner side of the arm is a stud
in cross seetion in Fic' 8 and carried within | 58 which is locked in its place by means of a
the reur end of the carrier. 45. Ssid car- | pm 59 contained in a socket in one side of the

10 tier 45 s provided with récesses in Its anner adjustable arm which terminates at the open- 75

T surface, which receive and ‘confain small | mg for the stud and having at its outer end a
“balls or rollers 76 that are normally pressed | binding screw 6U to attach one of the wires

" against & suitably-carried: interier recipro- | of an electric cireult. The stud 58 has se-

cating rod 77 which is actuated by-the pis- | cured to it a spring finger 61 having at 1ts

ton and is connected at its outer end with the | outer end a contact button 62 which bears gg

. drili-chuck. When the carrier 45 revolves | upon iiie outer surface of a non-conductive
in'one direction the rollers 76 play idly in the | collar 63* secured to the hub 53 beside the
recesses’ without gripping the rod 77, but | adjustable arm 52 by means of a set screw 63
when the carrier 45 rotates in the other direc- | so that with each revolution of the hub onits
tion these rellers are drawn into the smalles-| stud 64 an electric circuit is completed gs-

ends of the recesses and are thus caused to through the pin 59, spring 61, screw 63, the

" bind between the carrier 45 and the piston- | frame of the'apparatus to one of the pointsof

a rod 56 which is adjustable in its bracket 57

&

20

25

sctuated rod 77, clutching the carrier to the

‘rod 77 o that as the carrer revolves in con- |
seqizence of the movement of the studs 44

slote 43, both the piston actuated rod and the

the sparker 23 where the energy generated

by the battery 64%, connected with the co- -
operating point of the s arker and the bind- gg
ing screw 60, vents itself as a flash between

drill will be partially revolved and the angle | the two points and explodes the compressed
of the cutting edge of the drill thus varied. charge of vapor in the chamber 10. The
The extension 35 has a perforated cap 46 | hub 53 also  carries two cams 65 and 66
closing ils outer end and. retaining within . which respectively actuste two arms 67 and o3
this end two Tings 47 and 48 with adjacent | 68 and rock the same on their pivot pomts as
beveled faces which in cross section form a | the gear wheel 54 snd its hub rotate. The
V-sheped racewny 49 for the pecepiion of | two arms have lateral projections 69 ana 70
bail-bearings 50 and are held together by, the " against which abut the front ends of two
pressure of the spiral spring 51 contained | horizontal rods 71 and 72, the rear ends of 100
‘within the extension and bearing agaipsh one these rods bear against ends of levers 73 and
of the rings. The balls 50 play upon vhe re- ! 74 which depress the stems 16 of the valves -
duoed seclion of the drill carrier and vidé up | 14 and 15 and open the latter for entrance ot
and down the inclined faces forming same | the VADOT OF egress of the spent products. -
and when on the highest points of thissection | - In Fig, 7 it will pe seen thet the cams 65 195
of the carrier the palls are forced down be- | and 66 are so secured to the hub 53 that the
tween the inclined faces of the rings spread- | enirance valve is opened almost ifimediately .
ing the same and causing the ring 47 to oyer- after the egress valve closes or about: the
come the pressure of the sprivg 5i. “The  time the piston is about-to begin its back-

.- 3-0

4Q

45 pressure of the spring tends to force the mov- |ward movement “when it compresses the 119

- ablering 47 towards its companion, redueing | vapor apout the time the screw 63 completes
the size of the raceway and forcing the balls | the elsctric circuit through the button 62 and
from the bottom thereof and this pressure on. explodes the charge. 'The object of the ad-
the balls causes the carrier to move so that | justing rod 56 is 10 so change the pesition of

o the balls will réach that part thereof having | the arim 52 and the button 62 with relation 133
the least diameter where they will normally | to the camns as to cause the explosion of the
hold the carvierand drill. -~~~ | vapor al & grepter or less interval fromn the
. The carbureter 12 may be of ordinary con- | entrance of the same. into the explostve

‘struction, receiving the Huid to be vaporized chamber. = R L
o5 {rom the tank 11 through the valve 11* anc | The casing 5 is provided with a lid .75 on 320

~ the air through the inlets 128, 1 its upper gice which affords aecess to
= Tn Figs. 6 and 7.is illustrated thesparking | tevior and the parts thereimn. ~ - R
mechanism adapted for use in this form ot | Ib1s obvicus.that many of the details of

construetion herein described may Le varied

rock drill and i which 52 represents an ad- rein de |
fustable arm cn the hub 53 of a gear wheel without departing from the objects sought. 23

its 111~

60

54: the wheel 54 meshing with and bemng Tisving thus described my invention wnab
driven by a pinion 55 on the crank shaft 27. | 4 claim es new and desire to secure by Letters
This adjusiable arm 52 is of herd rubber, | Patent, 18— e
. vuleanite or other electricully non-conduet- | 1. In arock drill; the combination with an-
55 ve muterisl and has pivoted to ils upper end | explosion chamber, of o piston, & dritl-cerry- 130
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- Ing rod having a reduced portion, means for !
- rotating said drill-carrying rod, and resilient
means connecting the reduced portion of the
drill-carrying rod and.the piston, said means |
' ex

comprising rings, and balls held between
sald rings and said 'reduged portion of'_the

~ dnll rod.

10

2. In afock drill, the combination with an
explosion chamber, of a piston, a drill-carry-
ing rod having a reduced portion, means for

- rotating said drill-carrying rod, and resilient

LD

1

. the piston,
. -having adjacent beveled faces, a
device pressing against said
- devices held between said

. upon said reduced portion

25

‘rotating said drill-carryin

means for connecting the drill-carrying rod
and the piston, said means consisting of rings
having adjacent beveled faces, a SPring press-
ing against said rings, and balls held between
the beveled fages of said rings and said re-

duced portionsf the drill rod.

3. In arock drill, the combinstion with an

- explosion chamber, of a iston, a drill-carry-

ing rod-having a reduce portion, means for

j rod, and resilient
means connecting the drill-carrving rod and
sald means consisting of rings

rings and bearing
of the drill-carry-

" 1ngrod.

30

30

40
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4. In a rock drill the combination with an
explosion cylinder, of a casing connected
thereto, a hollow

ed with the piston, connecting rod and arms
within the piston, a crank shaft and fly wheels.
5. In arock drill, the combinstion with an

explosioneylinder,of s casing connected there-~

to, & hollow piston within the cylinder and cas-
ing, & drill cerrier resiliently and rotatingly

~connected with the forward end of the piston, |

connecting rod and arms within the piston, a
crank shaft having bearings in the casing,
fly wheels and means for affording
ment of the piston past the crank shaft.
- 6. Inarock (1rill? the combination with an
explosion cylinder, of a casing connected
thereto, a hollow piston operating in the

cylinder and casing, & connecting rod secured .
within one end of the piston, a-crank shaft |

rotated thereby, fly-wheels carried by ssid
shait, a drill carrier adapted to play 1n the

~other end of the piston, yielding means con- !

ylelding |
rings, and rolling |

reto, _ pistg}n withi:n the eylinder |
and casmg, a drill carrier, resiliently connect-
e

the move-

neéting the carrier with the pistfonl and ro-
tating means carried by the drill carrier and
operated by 'tl]w piston. R |

7. In a rock drill, the combination with an

plosion cylinder having an extension, of a
hollew viston operating within the cylinder

and extension, a crank shaft, a rod within
‘the piston, said rod connecting: said’ piston

and said crank shaft, a drill-carrier operating
within one end of the piston and having a

55

60

reduced portion, spring pressed means re-

taining the drill-carrier normally by means of
the reduced. portion at 8 -certain point in its
end of the pistdn, and rotating meéans’ con-
nected with
the piston.

_ &
the drill-carrier and operated by.

8. In arock drill, the' combination with an '

sion, of a hollow piston adapted to operate
within the cylinder and extension, an en-

larged head on the forward end of the piston,
8 drill carrier secured within the forward end

. . portion, -

Tings with oppositely inclined sides within-

ead, a spring within the same:

head and bearing against one of the rings and

of the piston and having a reduced

-

the enlarged

explosion cylinder having a forward exten-
70

;.. - '
L]
7:

ball bearings playing on the reduced portion-

of the drill-carrier and in the space between .
9. In & rock drill the combination withan™
explosion cylinder having a forward inclosed
extension, of a hollow piston operating with-
in the cylinder and extension & commecting
rod, crank and arms and crank shaft within

the inclined sides of the rings.

the
10 & . _
necting rod and srins, 8

ﬁ_iston, an enlarged portion in the piston
ord means for the operation of the con-

qfs in the enlarged

portion to enable the piston’ to clear the - °

crank shaft, .a drill carrier yieldingly ¢on-

: )
L
B

necied with the piston, rotating means on =

the carrier operated by the piston, spgrking

means in the cylinder, an electric circuit, an |
convact means operated by the erank shaft

for closing the circuit and effecting the gpark-.

March 1904, . T
- . JOHN V. RICE, J=.
Witnesses: . L |
A, K. SamMuzLs, - o
CHARLES F, O’DONNELL.

Signed at New Yotk city, this 5th day’of.
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