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i ..:j}_;._ijji;j_'_5,;,.}_'_}'5111111211:' 1exerence Ghara,cters reier tc} mmﬂar
Flo'ure 1 isa sectmnal elevatmn of a porn-j'--_,;_
L "i".tmn of the rock (:11‘111 hfwmg the mve.ntlon"

posed ar ec:lprocatory hammer plston D The;_lg';f
« " cylinder B has in this instance a free exhaust_"
ER R port T which is controlled bV the piston D. -

o ;?":5?-?'-‘:155:-:“-'131 essure. ﬂmd into: the drlll ma

f'-f_tl olled. The throttle’ valve Q'is: shown as be-

2o
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ThlS mventlon relates to ﬂu1d actua,ted"f'

Sule fluid to-the cylinder is effected.

-iftpphed thereto, and- - - L __
I‘lgure 2 isa tmnsverse wew twken throucrh*
R Tlfrure 1 on the line 2—2 1001{1110' 111 the dl-
rectlon indicated by the arrows. S
Reterlmﬂ' t0 the drawmﬂs A deswnatesffpoaul between. thﬂ P

- ratchet

! 1110' of’ the rotary type and accordingly has
oA lever P whereby it may be manipulated.

In th]S mfs’mnce the throttle valve O is pro-
Cb0

_j-Vlded Wlth a central chamber Q mto Whl@h

-;head - A e
In. 01dex u:} Obt“lln ‘1 5tep by step I‘Ot‘l‘ry e '
_--.j_-jm{}vement of the drill steel, the drill isipro-
vided “with a suitable romuon mechamsm
-comprising a rlﬂe bar U which may be. inter- -
-+ Tocked s 11chb1y wnﬁh tle piston Din a. well

“known manner, The rifle bar 1] has the head

-V which carries spring

_;‘Wlth the supplsr reservmr T throu"
"_’anf*] Tear. 5111:)plv pmsages e and f
-The cylinder B'is pmwded at its front end*_.-z

o witha suitable closuré in the -form of a front

S .-._-l;j.fthe valw Chamber d and to the Opposﬂte surles
Jf';_'~:’-'cy11nder washer F having ‘a bore G thrmwh{“} 'f-_themof and the p&gsﬂﬂeg E 1{3_,3,{;1 to the op-. =~ o
© o whieh extends shdablv a stem or nose H of . ]
. the piston D for delivering I

.’Chamber cZ

ows against a -
o -i_workmﬂ 1mp1ement such as a dnll steel (1101:
In the rea,rward end of the cylmder B is.
EE "'--:m enlarged'bore J which'is closed: atits outer
- “end by a back ‘head K having an annular
flanoe L which extends into the bore J for
centmhznw the bfwl{ head K Wlth respect to
. the cylmdm B." e e
. The back head K forms a housmn' for fr;_;__-'end of Lh-e \ral ve chm *fber CZ
:.,'..:"'ﬁ-throttle valve O whereby the admls]:;swn of
e {301]_—.

| __'-fthe pressure ﬂmd from a smtablel source ef
o 1001{ drills, but more’ partlcularly to a valve

' supply may be introduced and in the side Of
meclmmsm ‘whereby ‘the distribution: of pres-"

~ the thmttle valye is a: pmtR adapted to reﬂ*— - 7
C b igter with a passage S in the back head lea,d PR
“One object of the invention is to lIlSHI'e an
111111‘16(11&’5@ and abundant supply of pressure
ﬁuld to the ends’of the cylinder* for actuat-
“ing the piston and another object is to main-
e tam the valve ﬁrmly 1nits: 11m1t1ng p051t1011s
10 during the admmslon 01: pressure ﬂmd 111‘501-5
N -_the cyhnder I L T SR
L Others ob]ects Wlll be, m part obwous and
f-:-f,}f-r}*j:ﬁff"'l'-z-f.fl-';111 part. pmnted out hereinafter.- SRR
e In the arawwnfrs 111ustmt1110* a, practlcal'_fi};-‘ad &pted fm_ ‘engagement: Wlth tee{t N
- rotation ratchet Y disposed in the teatward ¢

ing to a supply 1eserv01r T aISD an: the back

L pr essed pa_wls

se‘lt fm' the back head K.

ton. ‘chamber C for which it farms a
The: valve chest Z' COIHPI"ISGS 2 pair-

Y which is Laued 011 the hte b ..... |
In one s1de of the :)la,te b 1s formed a, Va,lve

1‘1(—}, Sup

'hll

posite sides’ of the rearward end of the valve
In the construction shown end--

less gTooves. g are formed in the pla,te B85
o and smd grooves communicate with the sup=~

‘ply passages. e ‘to assure a constant supply CRRETE R
“of pressure fluid ] 111 the 1earward gide of the
valve chamber d. - “Similar ly grooves A are
__'i_forme& in the
.‘;'=fsaﬁ es fopen 11'113() the or ooves k to alse assure a -

phte ¢ and the ﬂupply pas-

‘Pressure fluid for ac‘tuatmgg thé pl%t()n D

'm a forwm d v d1rem1011 1S adnutt "'d into: the .

......

rear end of the pjstcm clnmber C through
rearward inlet passages J formed in'the plate

¢ and leading from the opposite ends of the S
“valve chamber d.

of a

LU L

11’1 dccordarice Wlth the’ present mventmn EEEIREE s
| a-valve chest' Z is chsnosed in the.inner'end -
~coft the b@re. J adjacent the rearward end’ of
" the pis
- closure.
"__-._:::;Of plates D El].’ld Cf the "!.’Jlatg 0y bel 10’ 1ntej[-_.
_.&te el -*mc] the, rofatmn g

S T

i-;;-'iend of the bore J and acting in thls msta.nce e

.....

“The ‘admission of pres- =

sure’ ﬂmd to the front end of u..rhe plgton cham-- .a.ﬂl] | -'
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ber C is effected through Iront inlet pass‘wes
% also leading from the opposite ends of the
valve chamber @ and from the rearward side

- thereof through the plate & and through th
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cvlinder B to the front end of the piston

‘chamber C. The passages 7 and % are pref-

erably so arranged that their inlet openings
lie substantially in the same longitudinal
plane. T'his i1s also the preferred arrange-
ment_of adjacent grooves g and A which, as
will be observed, enc}relﬂ or surround the in-
let openings of the passages 7 and £.
The distribution of pressure fluid to the

pleton chamber C is effected in this instance
by a pair of oecﬂhtow plete valves o dis-
nosed in the valve chamber d in such manner
that thelr free ends oscillate between the pas-
sages 7 and & which they control. The valves
0. hwe rearward and forward preqsure areas
2 and ¢ which converge toward the outel-
‘iree ends of the valves. -+

As a preferred arrangement the mlves are
dlspoqed end to end and carry at their inner
or adjacent ends lateral trunnions # which ex-
tend 1nto notches or pocikets ¢ in the plate ¢
to serve as pivots for the valves o and for
heldmcr the valves o against endwise move-
ment in the valve elnmber d.

When adapted for use in rock dr ills em-
ploymfr 191

valves In the same transverse plane, said
valves may be provided with suitable recesses

# which combine to form a cylindrical aper-

ture for the reception of the rifle bar and,
as in the present instance, a bushing « which

_enmrcles the rifle bar and extends into the
plates b and ¢ for preventing leakage of pres-

sure fluid from the valve chamber ‘110110* the
rifle bar into the piston chamber C.

- The ends of the valves o carrying the trun-
nions 7 are preferably o a thmknees substan-

- tially equal to the depth ot the valve chamber

45
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=
i
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d in order to divide the said valve chamber

¢ Into two pressure chambers » from each one

‘of which lead a pair of inlet passages 7 and

k. By dividing the valve chamber 4 into
separate pressure chambers, each valve may
act independently of the other and without
being 1nfluenced by any variation in pres-

sure which may exist in oppomte ends of the
valve chamber d.

The operation of the device is as follows

By rotating the throttle valve O to the open

position 111ust1’*ated pressure fluid will ﬂew

through the passage S into the supply reser-
voir T, thence into the supply passages ¢ and

f to the rearward and front sides of the
valve chamber d. |

~ Assuming the piston to be in the pOSlthI]
illustrated, pressure fluid flowing into the

orooves /i *mll nass through the 1‘earwad 1n-
let passages

7 into the requrd end of the
piston chamber C to impel the piston D for-

5 wardly against the working. implement.

h and

“to the forw

le bers as in the present instance
~and where it may be desirable to dispose the

| throwmﬂ the valves and for holding

LTTNTTE

After the flee exhaust port E 15 covered by
the piston D, the air in the front end of the
piston eh%mber C will be compressed and will
flow through the inlet passages £ to act
against the rearward pressure surfaces p of
the valves o -

Inaemueh that the rearward - pressure Sur-
facos » are exposed to pressure over a smaller
area than the pressure suriaces g, the valves

0 will remainin the. I'E‘ll‘WElI‘d positions until
the piston D uncovers the iree exhaust port

E. The pressure fluid in the rearward end
of the piston chamber C will then be exhaust-
ed to the atmosphere and as a resulit the pres-
sure acting against the pressure areas ¢ will
drop consider ably below line pressure.
When this drop in pressure in the forward
side of the valve chamber d takes place, the
compression, together with the live pressure

fiuid acting aﬂ*amst the rearward pressure
~areas p wﬂl throw . the valves forwardly to

cut off communication between the grooves
the rearward inlet passages j.

Adter the valves o have been thus reversed
pressure fluid will flow from the groove ¢
over the rearward pressure areas p» of the
valves into and through the inlet passages %
ard end of the piston chamber C
to drive the plston D rearwa,rdly to its mltm]
posn;mn :

During the reerward stroke of the piston
D the air compressed in the rearward end
of the piston chamber C will flow through
the inlet passages j to act against the pressure
areas ¢ of the valves o. When the piston D
reaches a position in which the free exhaust
port I will be uncovered the pressure fluid
in the front end of the piston chamber will
be exhausted to the atmosphere and the pres-

sure acting against the forward pressure sur- -

face g, such as the live pressure fluid in the
grooves 4 and the compression 1n the inlet
passages 7, will again reverse the valves, thus
00111p1et1nrr the cycle of operations.

From the foregoing description it will be
observed that the valves o will move simul-

taneously in the same direction and that the

valves are not actuated by the force of suc-
tion of pressure fluid flowing over any por-
tions of the valves but by posnwe pressure
acting against the pressure areas both for
them
. the eeated positions. This is a 111{1?11}; acl-
vantageous feature in valves of the oscilla-
tory pla,te type since it assures a steady action

‘thereof. It precludes the possibility ef trem-

blmn of the valves on their seats and there-

fore prevents the admission of pressure fluid

mmto the pressure chamber in advance of the

- piston and as a result a full and heavy blow

will be struck against the working implement

by the piston. This invention also assures an

abundant and immediate supply of pressure
fluid to both ends of the piston chamber for
actuating the piston since, immediately upon
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the Opemng of the Valve Pressure ﬂmd W111":j,'-,-sa ces leadmﬂ from the same end of the valve"f'2.}7"-'--?5;*
o be uniformly- dlstmbuted over the pressure c hamber whereW1th the supply passaﬂ'es com- .
L e surface of the piston.  This results in an in- -:'_j'mumcate T .
© . creased piston speed and thereiore a greater_ﬂf'{ In testlmony Whereof I have Slgned th1s Pt
B 1 drﬂhng eﬁimency A e 813e01ﬁcat1011 SRR
oo Lelaim: . P TSP ) WILLIAM A SMITH JR
o iIna ﬂuld actuated rock drlll the com—ifﬁ_ e T R .
:)matmn of a cylmder and a plstcm an ex- -
- haust port in the cylinder controlled by-the ..~ oo e
" jo Diston, a valve chest for the cylinder having o o o T e
e acvalve chamb&r mlet p%ssages leadmg from L e e e T B e T it
. the opposite smles of one end of the valve 7 el e
. chamber to the rearward end of the cylmdel LT e

. inlet passages lea,dmcr from the oppc}Slte snies{.? e e e e e T
35 ol the valve chamber to the. front endofthe o ol
~ o ocylinder, a plura,hty ‘of: valves n. the valve el e T R T T 80
',.-.jf'fGhamber to control the inlet Passa,ﬂes and o e e e
.. having opposed pressme areas, and -front - T

o and rear supply passages leadmo‘ tothe front o oo
9o and rear ends of the valve chamber andeon-
f_stantly conveying pressure fluid into ‘the ~ . oo T e
o valve chamber to act ‘against- the 0pposed‘fi-] S I T e D T s s
. pressuré areas for actua tlllﬂ' the yalves, 0o e T T T
7 9. In-a fluid actuated rock drill, the cc»m..'.' A T e B S e e
Y ‘bination of a cyhnder and a plston AN eX- s e 90
© . haust port in the cylinder controlled by the - -0 0 e P
:.:_;f;_: R 'f:plStOll a valve Q,hest, f(}r the cyhnde]_ hav111 o - EERREE RN RS T i e
~ a-valve chamber, inlet passages leading from T o

- . the opposite | SldeS of.one ‘end of the valve oo
- ~gp chamber to the rearward end of the eylinder, o e

. inlet-passages leading from the opposite sides =~~~ o o T

'+ of the other end of: the valve chamber to the

“ 1 dront end of the cylmder aplurality of oscil- - 0
oo latory plate valves in the valve chamber to o
- g5 control the inlet passages, trunnions on the =~ -
. ends of the valves Seated in the valve- chest

©. o to act as pWOtS for the valves, and rear and = .~ o R

- front supply passages leadmg to therearand = . o Tt e T e
 front ends of the valve chamber and con-
40 St anﬂy CONveyIng pressure fluid to opp: 0511:@ e A P A e L T R R
o gides of the valve chamber to actuate the
- valves and to supply pressure fluid to the dn- . o o e
et passages; leading from the same end of the LT T T e e e T -
- valve chamber wherewith the supply e DT A R
. 4p sag es commumcate : L e e e L g
"f;ﬁ_ ;-ijf-.f_;-';-'-f:-,f'--blnatmn 0[ a cyhndel alld a plSiJOIl an ex- et R L
0 haust pmt in the cylinder controlled by the TR e e

L0 piston, a valve chest for the cylmder ha,vmﬂ.{-_--; R e T e AT T L e R
60 o valve ch &mber a rearward and a frontin- o EERRIEE S | 7 SRR
Lo et Passage 1ea,c1111cr from each side of the o TR
. valve chamber and from opposlte ends there-—fffﬁ_jf-. I
- of, to the (}VllIldEI a pair of oscillatory plate .~ .o
vfﬂves in’ the Va,lve chamber to 0011131'01 theffi?_’-‘__ R T T e e R s A e
.s._'f'.el”ldﬂ tO dWld@ the VﬂV@ chambel mto 8, 13311' i R e S e T e Rl e T

o

';L’---f?'..“’ﬁfi:_?j'.-f";'1&1ﬂed ends oi the Valves sea,ted in the Valve T e

Chest tO &Ct 35 prOi’S j,OI' t’he VELIVE‘,S, and e e e e e e e
60 front and rear supply passages leading to e
" the front and rear ends of the VEll‘VG chamber} L T L e e T T e T T
constantly Conve ymo' 1:)1 essure fluid into the S e

" pressure chambers to act against Opposlte,f_'_fif_'-;::_;_'*f e Tl e

 sides of the valves for actuatmg the valves = - L

- % andtosupply pressure fluid to the fnlet pas- W
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