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LEE WEST, oF IRCNTON, OHIO.

ROCK-DRILLING MACHING,

To all whom it HULY CONCern :

3¢ it known that 1 Lo Wagr, citizen
of the United States, vesiding af fronton,
in the connty of La\\'xon('e ,ln(‘ State ot

Ohio. have mvented new and useful Tm. |
provements in Roclk- 1)11]11110 Machines, of
which the fo Howing is a specification.

This invention relates to new and useful
Iprovements in rock drilling machines und
has more particular re ference to a structure
of that general type in which is embodied a
rec 11)14)(“1{11\0 piston and mechanica! Operat-
g neans llwn'lm‘ \\lnch i turn rpeeives
Hs molion from a suitable prime mover,

The primary object of the nvention is to
brovide novel ieans for reciprocating: and
for simultancously rotating the  deill steel
and the novelly of the puwni arrangement
resides more 1»11“(!1](1'1" in the provision

ol positive spoci lically novel means for Re-
complishing enely of {he aforesaid move-
ments,  which means  are s)mul(mﬂ‘em,w

(h‘jven from the
dental novel fe

prine mover,  As an inei.
ature of this ar rangement,
the eubodiment of the invention hnom dxs—
«Iosod pr oposes the use of g single element
whicls shall be conunon to the organization
of botly the drili rod mumocmno me'lns
and the deill rod rotating means and sueh
element s driven (Inoul" from the prime
mover whieh is Dr <\f“1 bly an electric Motor.

The invention nims as o further ehject to

provide il rolating means which shall
embody novel struetural  details compre-
hended  more par Ll('ux( 1y xIl a driving

ratchet, ((HMIH( ted of \widv y con nec‘m
lNow of 4 <(“(1m play,
suflicient (o {ake P shocks in accordance
with variations in the (hwmv of hardness of
the rock oy stone which jg Iwmo .ml?m

The tnvention ains as a furth wer obiject o
provide a novel prcunatic i d
vice which js cployed in
spring cushions on the operaiing
whiclh retards the fmpact :,! said
I{s reavward stvole and at the
gives an initial aceeleration ther
mr\ ard stroke.

in the ,uunmmuvmo
illustrated a prefe .
invention, the - sstructural e i,g
are set 1‘01(11 at lumth m the fol
scription while the novel f’“l(ul‘
the mvention ig distinguished irom
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art are 10(1 ted in the elnimg
the end of the description.

In the said (h,z\\m“s hol re §ois a

al Tongitudiugl smtl(m of daiHiu;g nma-
4111110 construeted in d((()!(ll!((’ with H)o
present invention. barts being sliown in ele-
vatlon.  Fig, v ig g top ;)Lm view thereot.
Fie, 3 4s a tmw verse seelion on the fine 3.
of ( ol Fien 4y g {ransverse w{lmn on
the lmc Jod of EE FIVN DR O 1.8 i a side ela.

“vation with parts shown in koumn,s of the
'('( iproc atory histon, Fig. 6 ig plan view

appended at

e~

GG

AA

of the feed lm‘(umhm dotached  from "'Iw
rest of the mae bine. Fig. 7 i n detail net
‘a[/“(i!\(‘ view of a block which forn- abe B8
e for the pee iprocatory phiger or P

liead ang also a guide for e com e
pincwhich iy wnuul ot sard head. |

oaside elevation of the pision i

mechanisin, g, 9 1y g (unlz'n.l fongiby
wdlmml view 1! wreof, Pios 103y a0 irans. TE
verse seetional view swith Pt .L'hm'\‘;x‘ in

elevation, showin @ the relation botweer, th
yieldal e parts of (he pat tehet, |0
end eley 411011 of u yefa tniug

Bt

whichi is emibodied I the piston 80
nechanisng, Fie, 19 18 a detail pet
view of the ratehe ring whiel forn.

()f the biston m(a[mﬂ mm'h:u Hisny,
s on (.umJ verspective view of S EERTIN

bracket for the deilli & ;mvhimn and Hig. g5
4w detail twlsp(u"'\ ¢ view of g r'E‘m";
ing block, | BVIng - codnerniion  with Im
T)me {itlnsteated in Y‘lw 1. .,

Sinilay (lmuu,‘( referenep
corresponding  pars wongh he 90
VIC W

i geneial o snization, {he naehi
which ~» : Tomttee of ihe pres
ent g Lon embodios g SHpROL m'u B
as 1, an .w.mhn,h' brackef meehs 95
a feod mechanisg, us 3. vhich g
divectly (o !u*‘muf ol u’\ TN

:

as dowhich iy 1/14)T<‘{’113J"‘
ctibodiment. iR
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depending web 11* extending the whole
length thercof and projecting some distance
in the rear, the said web having side fanges
12, The feed mechanism 3 comprises a
shell. as 13, which is constructed at its sides
with overhunging flanges 14, the latter fit-

ting over the flanges 12. The web 11* is
also provided with a depending threaded

lug, as 15, which fits into the chanmnel of the
shell 13 and through which is threaded the
feed screw 16. The latter has at its eunds
trunuions, as 17 and 18, the trunnion 17 be-
ing journaled in the removable forward end
wall 19 of the shell 13 and the trunnion 18
being journaled in a transverse web, as 20,
which is located in the rearward portion of
the shell. The trunnion 18 projects beyond
the web 20 and carries a crown, or bevel gear,
as 21, which is in mesh with a bevel gear 22.
The latter is carried upon a transverse shaft
93, the end portions of which project beyond
the shell 13 and are squaved, as at 24, to re-
ceive a suitable crank handle (not shown)
by means of which the feed screw 16 may
e turned and the machine moved axially in
a forward or rearward direction.

The rearwardly projecting pc.xtion of the

web 11* serves as the sup¥0rt for the priine

mover, 4, which may be of any suitable type
hut is preferably an electric motor, the de-
tails of which are not relevant to the subject
matter of the present invention. The motor
4 ig'inclosed in a housing 26 and its shaft,
as ¥, projects forwardly beyond the housing

and carries a spur wheel pinion, as 28. The

pinion 28 forms an element of a train for
driving the plunger reciprocating mechan-
ism, the other element of the train compris-
ing a spur wheel pinion.29, which is in mesh
with and driven by the pinion 28. The ratio
between the pinions 28 and 29 is prefer-
ably 1:3. .

The plunger reciprocating mechanism is
mounted in a casing, as 30, having a remov-
able forward head, as 31, and mounted upon
the upper side of the casing 11.  Within the
casing 30 is a rotatable cylindrical member,
as 82, which is carried upon a longitudinal
shaft, as 33. The shaft 33 takes its bear-
ings in the end heads of the casing 30 and
projects at cach end beyond said end heads,
the pinion 29 being mounted upon the rear-
wardly projecting end portion of the shaft
33, while upon the forwardly projecting end
portion of said shaft is mounted a pinion,
as 34, which forms an element of the trans-
mission train 0. A hand wheel, as 35, is
also mounted npon the forwardly projecting
portion of the shaft 83 and is provided in
order, that the parts may be operated manu-
ally under certain conditions. The cylin-
drical member 32 is constructed with a spiral

(34

“cam groove, as 36, in which is received the

end of a pin, as 37, which projects from the
upper side of the planger 5. The pin 37

|
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has a veduced end portion npoun which is ro-
tatably mo mnted a hardened steel collar, as
38, which sepves as an anti-friction device
and has contact with the side faces of the
cany groove 36. : o :
The phunger 5 is preferably of squyre ox
vectangular cross section, as shown more
particularly in Fig. 8 and the casing 11 has
its central-hore constructed for a portion of
its length also of square or rectangular cross
section in order that the plunger 5 may have
a conformable bearing therein. The casing
11 is eonstructed in 1ts upper side with an
opening, as 39, into which is set a removable
bearing block 40 which is illustrated more
particularly in Fig. 7 and is of general
wedge shape, huaving a curved upper face,
as 41, which is flush with the curved upper
side of the casing 11 and which fits conform-

_ably against the side lips or flanges 30* by

means of which the casing 30 is attached to
the casing 11, as shown in Fig. 3. ‘

The block 40 bears against the upper side
of the plunger 5 and is provided with a lon-

gitudinal slot, as 42, through which the pin
37 projects, the said pin also projecting

through a longitudinal slot, as 43, which 1s

formed in the under side of the casing 30.
The piston 6, as above stated, is driven by
the plunger 5 but is yieldably related there-
to, the piston thus having a certain degree
of axial play. The plunger 5 is provided
with a central opening through which the
piston 6 extends and is slidable.  Forwardly
of said plunger, the piston is provided with
a collar, as 44, and rearwardly of said plun-
ger with a removable cap, as 45. Betwceen
the collar 44 and the forward face of the
plunger an expatisive coil spring 46 is inter-

-posed and a similar spring, as 47, is placed

hetween the cap 45 and the rear face of the
plunger, the springs 46 and 47 serving to
absorb the shocls ineident to the forward
and rearward impact of the piston due to
the sudden termination and reversal of the
forward and rearward movements of the
plunger and to provide an eflicient vesilient
conticetion for transmitting the movement
of the plunger in either direction to the pis-
ton. The springs 46 and 47 are preferably
seated in recesses, as 6% and 47* respec-

tively, which are formed in the end faces of”
the plunger, as shown more particularly in

Fig. 5. A portion of the piston 6 projects
forwardly heyond the end of the casing 11
and carries a removably assembled chuck, as
48, in which the drill. steel is held. The
¢hnek 48 15 constructed with a paiv of op-
posed spring jaws, as 49, which are held m
clamping engagement with the shank of the
drill stecl by o collar, as 50, which slidably
surrounds the jaws aud which in torn is held
against displacement by o set =erew, as a1,

the latter being threaded (hrough the collar

and engaging one of the jaws 9.
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The S])lll G effectually absorbs the -
pact of the phmger on ite forward s {roke
and means are also provided for absorhing
the Jmp‘wt of {he phnwm on its rearward
stroke. The means whi eh absorbs the -

pact of Um plunger on s 10,11\\411(! stroke !

s of pnenmntic nature and

prises an axially adjnstable evlinder,

The eylinder 58 hus ity roar end losed and

of square Tormation for vnwwmnon( by an

adjosting wrenel hut has e forward ond
Thae eap i

preferably co-
s

oper, ywvorks iy (he eviinder 52
and in sueh relation consii tutes in effect o
plunger \\]‘KJ compresses the air in osnid

eylinder. The oy ]md( a2 forms also w com-
ponient )11! of e vemiovable venr end hend for
the easing 11 and aceordingly has threaded

< collar op
particularly iy fojes,

Cteeth 70 of

engroenient i g ru”m. as 53, the Iatter he-
ine threaded dree thy Iiito the end of he eag
ng 11. For the purpose of holding the |

cilinder 59 44
ity lw adl

wny selected position to which
Jnsted, |1m»m|. as ad, iy

vided, r(‘ Jm( S being Uireadod npon the
eyli 1(‘(* 2 aud engaging the end fuce of the
collar 35, a5 show tore particularly in Fig.
i _L,(' casing 11 s provided also \\Hh @ w

movahle Py el Lhead. as 55 hl(h
]

threaded inte the | forward end of sl](]
dug and which enrries s bearing <land, as 56,
e }t“mi 39 conslitnles alsg o ])M‘Hm for
the piston rotuting mechanism and aceord-
Wy is provided with an inw wrd axially ox-
tending ]erm I)(nui.w Ardinion, as 57, The
vl tim 1 of the ;nw(m roty Wing wechanisin i M
anized mum: e, s <hown more par-
fen ;:1'].\' i I* e Boand the strvetirad delails
stich 1oe] nmwv are shown ip Figs. 8 to
Such mechanisin preferah ly comiprises a
vhndvical member, ag 8, I“\m“ a for-
diyexstended  journal portion, ax 39
\\Imu sirroinds the Learing trunnion
Fhe mc'm!w' 58 Is keyed to the piston 6 and
it will be imnderd tood ihat Menns are pro-
for positively rotating the menther in
divection in oeder that t lhe nwm 6 may
«mww'wnhnue\’ rofated,  Sueh Hieans
mm) Pises e fops t'»w A seaniental positively
i

]H

SR

i
\
¥

'\"lx! el
G
H

I3

d ratehel doviee nels wing o ratehot
FINY or segneni) oy {)(L aind g ;HHH)L l“l'"(lr
stgment, as G the rines 60 and 6] mm“m]\

i :umumx-z;g the rear \mh!‘\ projociine Dog-
Lion m" the member 58, e ring 60 Q. ‘i%”
reatr Taee mmm! with rocesses, ny G2, \\Jm

{.) on thd forward

et g

xg 61,
mpth than Hw recesses G2 and
veeriain degree of 4 Hay ix pro-
rerative divee imn of rota-
( device. Between {he pro- |
e eerresponding side fhees
expansive coll bransniission
s disposed, suel sprines be-
.8 Aml 10 and s (*1‘\11:5{ to
i G0

Y for rotat
{0 i ke ny) shocks there- |

i ‘y’ SR

rect Hhe
i

J
"1’ G1 and

pro-.

i

Ihe pr ojections 63 -

;
|
J
i
|
!
|
|

10n | {he voke 76 1 pon the

i between duri Iy

sside of the e

! jnx(mun{

'})(nmn«f hum the easineg 13,

the operative rotation of
the ratehiet doviee, The v ing 60 s formed on
its Torward face with- 11{(110 teeth, as 65,
for engagement with sSpring pressed pawls,
a5 66, which are sof into the enlarged centil
])m(mn of the member 38 and moye axially
theveof, The rin o 61 has its rear face dished
(o provide for 1le aseom blage of o locking
nit, whiely 1% shown maore
Doand 11 and which s
assembled or removed by spanner-wrenel,.
the collay 67 hetng threaded ipon the end of
the member 38,

The piston vot: ting mechanisn 9 is driven
by the gear Geain 10 which ineludes, in addi-
tton to the pition 34, pinions 68 and 69, the
former being in mesh with (he pinion 84
and the Tatier being in mesh with the spur

the ring 61, The pinions 68 and
tlufmoh an opening in e upper
casing 11 and are mounted upon
A common shatt, ag 71 whicly is Journaled iy

:l\ 67,

65} Jm)](*

the side walls of g HIH[,X])](‘ casing. ws 79, {he
latter heing removably .nounm! upon the
casing H. as shown more particnlarly i
Figo - The drilling mne hine snppmtmu

e Immsw 2 comprises_a horizontal har, ay
™, nud a bhracket. s T the later directly
carrving the drilli ling machine.  "Phe har
T8 mounted for- slulmn and pivotal ad-
upon the post 1 which iy profer-
round eross seetion amd is held upon
sl post by a claimping voke of wel] knm\ 1
lmm and which s «lxsr“m ted gener ally ay
T The brnekol 71 is !mmml with a de-
pending voke, us 76, which is (llmpml upon
the bar 73, the latter being also of roimd
Cross Pdmn in order ihat m’ bracket may
have a tilting or pivoiua] (niws ment to vary
H)e angle wt whicl) the drill & teel is presented

the rock. The b ackel T4 iy ulso lmmw,
\uth two spaced parallel tongues, as 77,
which straddle a bolt. ns 78, the Tatter de-
by order thial
the casing 13 . v he nml\ ht*l«! upon said
braclket, a ¢l; amping hlock, as 79, i« pm\ulml
This Dlock is ilnstrated mn (lvlnl in Fig.
14 and hag an opening. as SO ¢ wongh 'mmh
the holt 78 fmm Iy passes i POCesSes, a8 8,
into which the ongues 77 conform ablv fit,

ahly of

e nssembled” relation of these paris iy
shown in Il 1A nut, o S 1Inv:nlml
o 4 he Fore er end of {he holt 78 for the

o Peoposeod hisiding the block 1 agpinst (he
bongnes 7T andd fu(mln’ ey swmmu‘ the
drilling maehine to the Jy ateleet

HOwill thus e soon fhat . the. ‘\«i;tl\i.ifnln\
of the drilling nineliine ns g Ventirety (o any
;msltmn m wniversal. A iy aight wertionl
adjustment of the m.l{'hlm‘ is had Dy Drop-
erly postiioning the bar 78 wWpon H)o bost |,
A p]\()ldl ud]ns ment of (he machine in g
verti I})"lm 1 had by propertv positioning
bar 3. A pivotal ad-
of il.a machine n o horizonial

,'un{n‘(‘

7i

80

85

90

100

105

1190

[
(o

130



15

. evlindrical member 32

2
25
30
35
40
45

50

(o
[9a)

60

65

= 3

plance is had by setting the bar 73 at the de-+{ rod may

sired angle with relation to the post 1. A
lateral adjustment of the machine is had by
properly positioning the block 79 with re-
lation to the tongues 77 and also by méving
the vole 76.axially to any desired position
upon the har 73, and finally a forward and
rearward axial adjustment of the position

ot the machine is had by manipulating the

screw 16, )
The manner of operation will be readily
apparent from the foregoing deseription. A
suttable device, as 83, 15 provided for start-
ing the moetor 4 and the latter through the
wedinm of the wheels 28 and 29 rotates the
The member 32
forms an element of the plimger reciprocat-
ing mechanism, the other element of such
mechanism comprising the pin 37 which is
engaged in the cam groove 86 and which, by
virtue of such engagement, is reciproecated
when the member is rotated. The member
32 also forms an element of the means for
rotating the piston, the other elerhents of
which comprise the transmission gearing 10
and the piston rotating mechanism 9. Con-
sequently, it will be seen that the member
32 immediately and positively produces two
simultanéous movements of the piston 6,
the ohe being a reciprocatory movement and
the other being a votating movement. The
reciprocating movement of the plunger 5
is transmitted to the piston by resilient con-
nections which comprise the springs 46 and
47 and the rotating movement of the mech-
anism 9 is transmitted to the piston 6 also
by re-ilient connections, which comprise the
springs 64. The spring 46 takes up the im-
pact or shock due to any relative movement
of the piston and the plunger 5 vn the fox-
ward stroke thereof and the pneumatic cush-
ioning mechanism comprising the cap 45 and
the chamber 52 takes up the shock incident
to.the impact of the sudden rearward mové-
ment of the piston. The piston ¢ is thus
offectually cushioned- at every stage of its
operation and, by virlue of this cushioning
effect, not only 1s the running of the ma-
chine improved, the parls: operating as
noiselessly and with as little friction as pos-
sible, but the life of the drill rod 1s mate-
rially prolonged, since the shock incident to
the jamming of the drill rod in a hard seam
of the rock is not transmitted suddenly or
directly to the connected operating parts
but indirectly and through the agency of the
resitient cushioning  connections aforesaid.
At the same time the advantage of a posi-
tive drive and from a common driving ele-
ment of both the rotating and reciprocat-
ing mechaniss is had.  In case it should be
necessary, the motor’ 25 may be stopped and
{he movement of the piston in either direc-
tion may be eflected by hand, by reason of
the provision of the wheel 35. The drill

953,851

also be turned by hand when neces-
sary in the normal direction of its rotation,
as in the operation of changing drill rods,
in which it is desirable to position the chuck
so that ready access may be had to the screw
51. This contined movement of the drill
vod does not effect any movement of the
other parts of the machine. The structure
also presents the advantageous incidents of
compendiousness, and durability and the
parts thercof may be readily set up or dis-
~mantled and old or worn parts may be re-
vinoved and replaced by new parts. This ad-
vantage is had by reason of the removable
relation of the easings 13 and 11, 26 and 11,
20 and 11, and 72 and 11, and of the eylin-
der 52 and 11 It will he seen that the sev-
eral casings mentioned may be stripped
from the casing 11 and that, therefore, the
arious mechanisms are practically self-con-
tained sunits,

Words of position, as ¥ horizontal,” * ver-
tical,” “upper” and “under” wherever
used in the specification are to be understood
as used in their velative sense and are not
absolute in-their meanings, such words being
simply used to correspond to the arrange-
ment as disclosed in the drawings.

The structure disclosed is to be regarded
merely as exemplary of a preferred and ad-
vantageous “embodiment of the invention,
which, in so far as I am aware, is quite
broad in its scope and admits of numerous
modifications, such as fall within the terms
ot the appended claims. '

Having fully described my invention, I
claim: '

1. In a rock drilling machine, in combina-
tion, a casing, a reciprocatory piston therein
and carrying a drill bar, means for recipro-
eating the piston and an axially adjustable
air cylindér mounted at the rear end of the
asing and receiving and cushioning the rear
end of the piston.

2. In a rock drilling machine, in combina-
tion, a casing, a piston disposed in the cas-
ing. projecting therebeyond and carrying a
drill bar, piston rotating means in the casing
and mounted on the,piston, the casing hav-

ing an opening adjacent the rotating means, 1

piston reciprocating means in the casing and
also mounted on the piston, the casing also
having an opening adjacent the reciprocat-
ing means, an exteriorly disposed longitudi-
nal shaft parallel to the piston, means for
rotating the shaft, means ‘on the shaft for
operating the piston reciprocating means,
the latter including an element which pro-
jects through the second opening, and gear-
g for operating the piston rotating means
from the shaft; the gearing including ele-
ments which project through the first open-
ing. .

3. In a rock drilling machire, in combina-~

tion, an elongated casing, a plunger movable ;
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axially therein, a piston also movable axi-
ally the casing and projecting beyond
{he forward end theveof, a dvill bar enrried
by the piston, connections between the plun-
ger and the piston whereby the former Pro-
‘duces the movement of
wheel on the piston, the asing having an

‘also an opening adjacent the gear
the plunger having a stem
through the first opening, a second casing
mounted on the firgt, casing, a evlindrieu]
member revolubly mounted in

wheel,

the seeond
- casing, and extending parallel to the piston,
the cylindrical member having 2 peripheral
cam groove, the stem of the plunger engag-
by the evlindrieal member and including a
gear wheel which projects through the open-
mg adjuceni to the gear wlivel

ton and meshes with waic

¢

td gear wheel,
4 Inarock drilling nachine, in combing-
ton, an elongated casing, & plung

forward end thereof, a deill bar carvied by

the piston, conneetions between {he planger

and the piston whereby the formey produces
the movement of the latier, o geny wheel on
the piston, the ,

jacend the plunger and having also an open-
2g adjucent the gear wheel
7ing g stem which projacts

through

whieh projects |

on the other
| the gear
ing in the groove, and 2 gear train operated | ¢
Cton, o casing, veciprocatory piston therein

on ithe pis- |
Lin the rear end of

ger movable |
axially theveln, a piston alse mo alle axi-
ally in the casing and projecting hevond the |

the plunger ;

opening, a self-contained plunger recipro-
eating me 1 in

U185 remova
i evlindrieal
 the
the latter, a gear
’ Lger e
cpening adjacent the plunger and having 7
-end heads of the second casine

1
Y

banisn including a casing which
AUy secured onthe first caxing, a
member revolub)

¢
!
I, Y monuied iy
second casing

1w

¢ and having a peripheral

cant groove in which the stem of the plun-
roengages und trunnions for the eylin-
drical membey

which project through the
ing, each of the
brunnions carrying a gear wheel, a molor
driven gear wheet meshing with the gear
wheel on one of the trunnions, a third cas-
g mounted on the frst casing, and gears
i the third casing, driven by the gear wheel
trannion and In turn driving
wheel on the piston.
5. In a rock deilling machine, in combina-

and carrying

a drill bar, means for recipro-
cat

- the piston, a collar removably filted
the casing, a cup shiuped

piston cushioidng member threaded in the
collar for adjustment axially thercof, and

Jam nuis provided on the cup shaped men-
ber to engage the face of the coliar and lock
the eup shaped member againgt rotation.
b testimony whereof T have hereanto seb
my hand in presence of two subscribing wit-

[ nesses.
asing having an opening ad- |

LERE wWrsT.

Witnesses:
JAMug
Jonx I, Fpa

o
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