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To at ll thout it in (ly concern: 
Be it know that , if: Wi:ST, a citizen 

of the inited States, l'esiding at fronton, 
in the coality of a \V 'ence and State of 
()ii). have invenie new and useful in 
provenients in Rock-)rilling Machines, of 
which the following is a specification. 
This investio) relates to new and useful 

in 't Venients in 'ock drilling machines and 
as is ire articial reference to a structure 

of that general type in which is embodied a 
reciprocating piston all mechanical operat 
iing in ea is there for which in tu'il ' 'eives its notion from a suitable prime movie. 
'he triary object of the in Vention is to 
'ovitie novel means for reciprocating and 

for siltaneously rotating the cirill steel 
aid the lovelty of the present a ''algement 
j'esides in ore particularly in the provision 
of positive specifically novel haeans for : C consplishing each of the aforesaid nove 
ments, which mea is are simultaneously 
driven trol the line nover. As an inci 
(delta novel feat 'e of this arrangement, 
the elab: (i) et a? the invention herein dis 
closed proposes he use of a single element 
winich shall be coin on to the organization 
of both tie d'ili rod 'cciprocating means 
and the drill i'ot rotating nea is aid such 
elect is riven directly from the prine 
in over which is preferably an electric motor. 
The invention in is as a further object to 
rovide drill rotating in eans which shall 

e})}} (ly novel stricii'al (leiai is coni'e- 
he ided in 1'e : 'ticially in a driving 
ratchet, cost 'ited of yieldably connected 
sections in order () allow of a certain play, 
st ?licieli to take shocks in it (''{}}'ilance 
with variati) is is the legree of a 'cliness of 
the rock o' stone which is being drilled. 

he il vention :) is as a the olject to 
provide a novel ileia (it' {: 1: iting de 
vice which is epic yet in chiliction \ 
spring cushions to the (pei'a till piston and 
which retards the is: ct () said piston (on 
its rearward stroke aid at this: she fire 
gives an initial : eccleiation tieri: ) (; ) its forward stroke. 

in the econ paying tra wings ... ii: ;e 
illustrated a preferred enab?)stinent of the 
invention, the structural details of 'inich 
are set forth at length in the following de 
scription while the novel features by which 
tie invention is distinguished from the prior 

Specification of Letters Patent. B3téEkei Yia i. 29, 338. 
1909. Serial No. 487,28. 

: art are recited in the claims appended at the end of the description. 
the saic ('awings: irigi'e is a cell 

'ai (ligit (litial section if a littiir na 
('hile ('last ructed in : ('corel; it'e with the 

'est it is eit it i. pai's ting slo Wii is cle 
waii 1. Fig. 2 is a i () all view the 'eof. 
Fig. 3 is a tails \'e'se section ()) the line 3-3 
of Fig. 1. Fig. 4 is a rails verse section o! 
the line 4-1 (if Fig. 1. jig. 5 is a side ele 
\ition with parts shown in section, of the 'eciprocatory histoli. Fig. 3 is a pian view 
at the feel recialisi (lia tie in ille 
rest of the in a cline. g. is a detail (1'- 
sective view of a block viich foln)- a lear 
its for the recipi'o'at ())\ } is ret' of' list oil 
heal aiki also a gile for tie c't intet 'til is: 
j} which is "a '1'iei oil said le: . . iig, S 

is a site elevation of the isi () 'it a sing 
ecialist. iig, ) is a ('ent'a () is in: 

sectional view thereof. Fig. () is a rails 
vet's sectional view with arts in w; in 
elevation, slow is the 'eat it: i) { \vee it 
yiel (taijie arts of the 's telet. iig. is a 
end eleviation of a 'etaining it it 1' coia.’ 
whici is isoclied ii) ille ist (), 'til a kiss 
mechallisi. Fig. 12 is a detail ei's ec{{\ } 

. . . . it is 

view of the 'atchel ring which to his a 2 : 
of the pistol rotating lechanish. Fig 
is a detail el's ective view (if a sli) ( ! 
}racket for the drilling machite, act fig 
14 is a detail perspective view : i: 
ing jock, a vig - coise'; ii) with 
racket it is : it it is . . 'Z. 
Sinai (la'at'iei's (): ' ' ' ('' 'e?e it 

{" ''es () ii g : 'is li'i ital i i" seve'al yiews, 
i; its ge: 'i': () 'g: lizatiti. i.e : i: 

vii is a 'tis is saiii. it at le: the 'es 
ent is eiti e i t is a siri'i it's: 
: i, a it is title is 'it'ket echii is , ; 
feel he hail is is, as 3. which is 

(iii'e'lly () th: jack!... ela is 2, 3 tilt it) yel', as . whi 

s 

i; it tes 

which is is fetally an eiei'i it: 
it: () : " : it it; it' ' 'seti etik () (i.e. i 
sl}(\\ , a 'etii', 'ii is use : le: . . ; 
a list: 1), as , whi'i is live ty ligi'i', i. ii'it i i", as , it 

: eating lecina nisii, as S. : 
like::::::iii, is $', a rails k ... 
is i{}, for ope'a tig tie is: o 'ot aii 
i) techanisian ). 
The pilinger is is usuated for retir 

tioi) in a casi) g it which is provided vi 
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depending web 11 extending the whole 
lelugth thereof and projecting some distance 
it the real', the said web having side flanges 
12. The feed mechanism 3 comprises a 
shell, as 13, which is constructed at its sides 
With overhal ging 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 channel of the 
shell 13 and through which is threaded the 
feed screw 16. The latter has at its ends 
trun lions, as 17 and 18, the trunnion 1 be 
ing journaled in the removable forward end 
wall 19 of the shell 13 and the trunnion 1S 
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 
23, the end portions of which project beyond 
the shell 13 and are squared, as at 24, to re 
ceive a suitable crank handle (not shown) 
by means of which the feed screw 16 may 
be turned and the machine moved axially in 
a forward or rearward direction. 
The rearwardly projecting pvtion of the 

web 11 serves as the pp. for the prime 
nover, 4, which may be of any suitable type 
but is preferably an electric motor, the de 
tails of which are not relevant to the subject 
matter of the present invention. The motor 
4 is inclosed in a housing 26 and its shaft, 
as , projects forwardly beyond the housing 
aud 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, 

32, which is carried upon a longitudinal 
shaft, as 33. The shaft, 33 takes its bear 
ings in the end heads of the casing 30 aud 
projects at each end beyond said end heads, 
the pinion 29 being mounted upon the real 
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 
Jission train (). A hand wheel, as 35, is 
also noted (pon the forwardly projecting 
portion of the shaft 33 and is provided in 
older, that the parts inay be operated manu 
ally under certain conditions. The cylin 
drical member 32 is constructed with a spiral 
cam groove, as 36, in which is received the 
end of a pin, as 37, which projects from the 
upper side of the plunger 5. The pill 37 

953,651 

has a 'educed end portion poll which is ro 
tatably no inted a hardened steel collar, as 
3S, which serves as all anti-fiction device 
and has contact with the site faces of the 
can groove 36. , - 
The plunger 5 is preferably of square or 

rectangular cross section, as shown more 
particularly in Fig. 3 and the casing 11 has 
its central bore constricted for a portion of 

sits length also of square or rectangular cross 
section il) order that the plunger 5 may have 
11 is constructed in its 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, having a curved upper face, 
as 41, which is flush with the curved upper 
side of the casing 11 and which ?its 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. 
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 is 
formed in the under side of the casing 30. 
The piston (5, 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 renovable cap, as 45. Between 
the collar 44 and the forward face of the plunger an exparisive coil spring 46 is inter 
posed and a similar spring, as 47, is placed 
plunger, the springs 46 and 47 serving to 
absorb the shocks incident to the forward 
and rearward in pact of the piston due to 
the sudden termination and reversal of the 
forward and rearward movements of the 
plunger and to provide an efficient resilient 
conjection for transmitting the novenient 
of the plunger in either direction to the pis 
tol). The springs 4 (3 and 47 are preferably 
seated in recesses, as 46 and 47 respec 
tle plunger, as shown more particularly in 
IFig. 5. A portion of the piston (5 projects 
forwardly beyond the end of the casing 11 
aid carries a relnovably assembled chick, as 
4S, in which the (lrill steel is held. The 
chick 48 is coilstructed with a pair of op posed spring jaws, as 49, which are held in 
clamping engagement with the shank of the 
drill stcel by a collar, as 50, which slidably 
surrounds the jaws and which in tirin is held 
against displacement by a set screw, as 51, 
the latter being threadet through the collar 
and engaging one of the jaws 49. 

rv - a conformalble bearing therein. The casing 

The block 40 bears against the upper side. 

between the cap 45 and the rear face of the 

tively, which are formed in the end faces of 
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The spring (3 elect tally absorbs the in- between ring the operative rotation of pact of the tiger of its forward stroke 
and ne: is aire also provide? for a soring 
the impact of the pilliger on its rearward stroke. fic le: is whicl als())s the ill 
pact of the tiger on its 'eat' war stroke 
is of pneumatic nature and refe!"itly coln)- 
prises an axialiy a listille (yi) de l', as 52. 
The cylinder 32 hits its rear end losed a 
of square foi'll:tion for engagement by a 
adjusting wirench it has its forward end 
open. iii. ('il) -li, works in the cylinder 52 
and in sich relation ('?) sittites ii) effect a 
plunge' which coli'i'sses the ai1 in saic 
cylinder. The cylile' is? foi'i is also a co 
onent at f : " '}}i () \'t lie 'e' i' en lead for 

the easing 1 a ('coi'ili gly is ti'el (led 
engage) let in : ('til: )", is 53, the latter e 
ing threatiec directly it the end of the ('as 
ing 11. For the 11) (se of holding the 
ty li: ) (le 52 : { a } is select et ) {}sition to which it, lila A' le : (iii! 
vide. i.e. it 5-1 leing threated for the 
cylinder 52 at gaging the elid face of the 
("liai' 53, as sit) \\ 1 in ore particilarly in Fig. 
I. The casilise is "() side als) with a 'e- 
to a his '; 'w': 'I lead. is ii., which is 

'': (ie. i t ( t ) { k}}" w; I'd e) of said 'as 
it gali which ('ai'i's ea 'i is gla), as 5 (3. 
'i'ite east 5, coilst it it ('s also a locali g for 
the pist (1) "?itting it "clais : it accor 
itsely is "(, Siles! with all it) \': 'I : Nially ex 
ter) is it is le: iii., 'til it. as 7. The 
!'t it it: if its list (: 1 (t; (iig lechanisi) in 
the ol' : zeti I: 'hit', is show more par 
ticially in lig. . a tie still 't I'ai (etails 
{}i stic lite?ila is : 'e slow it iigs. 8 to 
Ji, Sich echii is referably coil prises a 
cylili'it': the lie!', as is, having a for. 
w: 'til ext{e}} tet ioti'ital ()' is ; , as 59, 
whici si 'i', it is the earl) i. ilio 5. 
The fielle' is is keye?; it the list 3 and 
it will ie ide'stood that leans are pro 
it is ' ' ) {}: i\ely 'it it is the ('lie' in 

(ii' (iii'('i () : 1 ("del' at the list)) (3 may 
it: 'i','esili) lingly 'olate (i. Sich leans 
'til rises are erally a segmental positively 
(live 'at (lit. : vice cliding a "a telet 
*i; };" segi (; , s 5(), it is cl a iio) is or 
s'gl: ; } t. as (; , i.e. ii. 12s.{3( ; ) { {31-1't: ally 
s: l'i' s (ling itse 'e' wary roject poi 
ii. 4 of the either 5s. The ring (St) ; its: 
re: f' (a ('' ' 'ned with 'er'esses, as 3:2, whic receiy (; 1's: 

; it '. ''{ { } 

iii' (if less eig i is that: tie recesses (32 aii 
| 4:1; y : &etail (legi'ee of lay is iro 

in the ?tative directio! of rit:- 
tioi () ti): ''{{:}le evice. Between the pro 

(33 it): it? coires (i)(iii) side faces 
i;2 ex}a}}sive : it "ansilissisi 

'is's, as it, 'e is oses, sci si) rings be 
... is a }}{l () and serving to s: show is in it is: 

Sielt!!, y -iject, tie is: {3} foi' 'otation 

Ma 

: (); }s, as (3:3, oil this to vari 

the ratchet device. The ring (5) is formed of 
its forward face with 'atchet eet ... as 65, 
for engage ent with sing presse? pawls, 
as 66, which a 'c' set into the enlarge cential 
polition of the cler is and move axially 
the 'eof. The ring (it has its rear face (lisled 
() ) () vide for the assenlage of a locking 
colla' () i' it. as it. Vliel is slow o'e 
articularly in jigs. :) and it all which is 

assel ble?i ()' ('In vec A : spanel'-Wi'e ('), 
the colla' is beii: l'(at let it in the ent of tle (bor S. 
The jis () rotating lechanisi :) is driven 

fy the gear ti'ai () which inclities, in addi 
tion to the pition 34, pinions (3S and (39, the 
former being in nesh with the pinion 34 

(' , : i: -; it as it. is pro 

i.e. iiig (51. The projections (331. 

pending from the casing 13. 

aid the lattei' being in lesh with the spur 
teeth () of the ring (51. The pinions (5S and 
(39 project through an opening in the pei 
side of the casing i. 1 and are not inted upon 
a colon shaft, as 1, which is journaled in 
the site walls of a suitable casiing, is 2. the 
atter eig reno Vaily on tech poll the 
easing ii, as show) in ore particiliarly in 

is . . . The drilling achine supporting 
it ('cha is 2 ('{}}}}lises: horizontal ar', as 
f, and a jacket. as 7-1, the latter lirectly 
(': 'Irving the drilling nacline. The lar 

3 is nounted for slicing a pivotal ad 
ist eit of the post which is refer'- 
aly of 'ot inci cross section anci is held on 
sail lost by a claiping yoke of well known 
form and which is designated generally as 
5. Eye )"; (ket i. 
enlig yoke, as 76, which is clanned upon 

the bar 73, the latter being also of rotid 
cross section in order that, said 'acket lay 
have a tilting ol' pivotal a list eit to vary 
the angle at, which tie trill steel is resente 
to the rock. 'ih ( ) acket, 7-4 is as exile 
with two 'spaced parallel () is ties, as it, 
which statice a bit is is the attei' (- 

()' i? : 
the Casing 1:3 in); y be firly heli to sail 
blacket, a clamping lock, as :), is lovic lett. 
"his lock is state in leiai in Fig. 
14 a as a peing, as S() { } (tigh which 
the lit it is itsely asses at 'et'esses, as Si. 
ii) () which the tiges , , (ii) fo:mally fit. 
lie asseini) is "elation of these aris is 
show j in it ig. . .\ it is S2, is ille: let 

}ois, his lower elict of the bolt is for the 
p pose of iiii ig the lock 9 against the 
i () is ties it at theirely firmly see rig the 
di'il is achie to the lack; it. ' 

ii, wiii it is be seen that the actist:tility 
of the triliig naciiie as an entirety to a ty 
position is liversal. A si 'tight vertical 

: clistine; it of the is: chile is had y '?- 
ery it siii. iliig ( ): " : iii) (1 tie (1st . 
A pivotai adjustinent of the machine in a 
vertical plane is had by properly positioning 

! the yoke 76 on the lar 3. A pivotal ad 
listinent of the machine in a horizontal 

is formed with a de 
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plane is had by setting the bar 73 at the de- rod may also be turned by hand when neces 
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 moving 
the yoke (3 : Nially to any desired position 
lipon the bar 73, and finally a forward and 
rearward axial adjustment of the position 
of the lilachine is had by manipulating the 
Screw 16. - 
The Inanner of operation will be readily 

a parent from the foregoing description. A 
suitable device, as S3, is provided for start 
ing the netor 4 and the latter through the 
eclin of the wheels 28 and 2) rotates the 

The lineber 3:2 
forms an element of the plunger reciprocat 
ing mechanism, the other element of such 
Inechanism coin prising the pin 37 which is engaged in the can groove 36 and which, by 
virtue of such engagement, is reciprocated 
when the member is rotated. The member 
32 also forms an element of the means for 
rotating the piston, the other elements 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 
sini ultaneous movements of the piston 6, 
the one being a reciprocatory movement and 
the other being a rotating movement. The 
reciprocating movement of the plunger 5 
is transmitted to the piston by resilient con 
lections which comprise the springs 46 and 
47 and the rotating movement of the mech 
anism 9 is transmitted to the piston 6 also 
by resilient connections, which comprise the 
springs 64. The spring 46 takes up the im 
pact or shock due to any relative novement 
of the piston and the plunger 5 on the for 
ward stroke thereof and the pneumatic cush 
ioning mechanism coimprising the cap 45 and 
the chamber 52 takes up the shock incident 
to the impact of the sudden rearward mové 
nient of the piston. The piston (3 is thus 
effectually cushioned at every stage of its 
operation and, by virtue of this cushioning 
effect, not only is the running of the ma 
chine improved, the parts, operating as 
inoiselessly and with as little fiction as pos 
sible, but the life of the drill rod is mate 
lially prolonged, since the shock incident to 
the jamming of the drill rod in a hard seam 
of the rock is not transmitted suddenly or 
(irectly to the connected operating parts 
bit indirectly and through the agency of the 
resilient 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 mechanisms is had. In case it should be 
necessary, the motor 25 may be stopped and 
the movement of the piston in either direc 
tion may be a flected by hand, by reason of 
the provision of the wheel 35. The drill 

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 continued movement of the drill 
rod 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 thereof may be readily set up or dis 
aimantled and old or worn parts may be re 
valoved and replaced by new parts. This ad 
- Vantage is had by reason of the removable 
relation of the casings 13 and 11, 26 and 11, 
3) altl 1 1. and 72 and 11, and of the cylin 
del 52 and 11. It will he seen that the sev 
eral ('asings mentioned may be 'stripped 
from the casing 11 and that, therefore, the 
Various mechanisins are practically self-con 
tained units. 
Words of position, as “horizontal,” “ver 

tical, upper and * under 
used in the specification are to be understood 
as used in their relative 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 
of 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 not inted on the piston, the casing hav 
ing an opening adjacent the rotating means, 
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 
ing 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 machine, in combina tion, an elongated casing, a plunger movable 
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pring adjacent the plinger 

3 

axially theireill, a piston also no yable axi 
ally, ii) the casing a hid pi'ojecting beyond 
tie forward end the 'eof, a drill bar cai'i'ied 
by the pistoil, collections between the plun 
ge' aid the pistol) whereby the fol'ne Fo 
duces the liovement of the latter, a gear 
wheel oil the piston, the casing having ai) 

plinger aid in a villg 
also an opening adjacent the geal' wheel, 
the pilinger having a stem which projects 
through the first opening, a second casing 
mounted on the first, casing, a cylindrical 
niemper 'evolubly mounted in the second 
casing, and extending parallel to the pistol, 
the cylindrical member having a peripheral 
caling'oove, the sten) of the plunger engag 
ing in the groove, and a gear train operated 
by the cylindical nemier and including a 
gea)' wheel which projects through the open 
ing adjacent to the gear wheel oil helpis. 
to) and leshes with said goal' wheel. 

4. in a lock drilling nacline, in combi):- A 

tioi is ail el}}lgated casing, a pluge' movalele 
axially therein, a piston also invalie axi 
ally in the casing aid projecting beyond the 
fel ward end the 'eof, a drill bar carried by 
the pistol), collections between the piger 
and the piston whereby the former produces 
the lovement of the latter, a geai wheel on the piston, the casing having an opening ad 
jacent the plunger and having also an open 
igg adjacent the geal wheel, the plage' 
priving a stein which projects through the 

333 E. 

opening, a Self-contained plunger recipro 
cating mechanish including a casing which 
is removably secured on the first casing, a 
cylindrical inelanier 'evolubly mollutes in 
the second casing and having a periphei'ai 
can groove in which the sten of the plu 
ge' engages and titutions for the cylin 
drical member which ploject through the 
end heads of tie second casing, each of the 8% ti':lia Ols ca)''yling s 

(i. 

diriye) gear wheel mesling with the gear 
wheel on one of the tunnions, a third cas 
ing mounted oil the first casin g, and gear's 
in the third casing, driven by the gear wheel 
on the other ii'ulinion and in turn driving the gea' wheci (1) the piston. 

3. in a rock driliiing machine, in combia 
tic), a casing, a 'eciprocatory piston thereil) 
aul cai'i'ying a drill bar, neans for recip’o- 
cating the piston, a collar 'enovably fitted 
in the 'ear cut of the casing, a cup shaped 
pistoi) cushio jig healer thre: ded in the 
collar for adjustment axially thereof, and 
jail its provided on the cup shaped nell 
ber to engage the face of the collar and lock 
the cup shaped member against rotation. 

in testimony whereof have hereunto set 
iny hand in presence of two subscribing wit 
R&SS&S. 

LEE WES'. 
Witnesses: 

A \t is R.AU}, 
. (1 IN F. BARON. 
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