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- UNITED STATES

ROBERT L. AMBROSE, OF BURDEN, NEW YORK.

'VALVE MECHANISM FOR ROCK-DRILLS.

SPECIFICATIOH fo*mmg part of Letters Pa.‘tent No. 518 212, da.ted Apnl 17,1804,
“Application ﬁled September 21, 1393. Eenel o, 486 076. (No meﬂel)

1o all whom it may concern: |

- Beit known that I, ROBERT L. AMBROSE, of
- DBurden, New York,have invented certain Im-
- provements in Valve Mechanisms for Rock-
5 Drills, of which the following is a speelﬁce-

~ tion., ~
- These improvements relete to the orgenma,-
tion of abalanced valve with fhe passages and
portsof arockdrilleylinderermployinganelon-
gated circumferentially grooved piston, and a
‘tappet actuated by the said grooved piston for
appropriately reciprocating the sald balanced
valve at the proper stage in each.stroke of

IO

‘the 'piston and thus admitting alternately

15 Into the opposite ends of the cyhnder the
steam, compressed air, or other fluid under

pressure, by which the rock drill is operated.

‘The valve 1s an elongated piston reciprocat-
ing endwise in a valve- chamber having solid
weldmﬂ* heads, respectively, backed up with
compreesmle and resilient cushions,for re-
cerving, stolmg up, and returning the foree

20

of the impacis of the ends of the V&lV y piston -

against the headsof the valve-chamber. "The

25 valve piston is provided -with three circum-
ferential grooves, the middle one of which is

- engaged by the bifurcated end of the valve-
| operemnh tappet.
- the successive excursions of the valve-piston
30 aremadetoalternately connect the live steam
- orcompressed air ports with the passages com-
munieating respectively with the opposite
ends of the drill eylinder. HEach end of the
valve-chamber is provided with an exhaust

35 -port. The end portions of the valve piston

~operate alternately to shutoff theappropriate .

~‘exhaust port from communication. with one
end of the drill eylinderandat thesame time

to open communication between the other ex- |

haust port and the other end of the drill eyl-
~inder, whereby the exhaust steam or air is al-
. ways conducted into and threugh the space

40

in the valve chamber adjoining thehead from

‘which the valve piston has;jusl; departed and
45 byits pressure therein exerted assists the tap-
- pet in completing the stroke of the valve pis-
ton and compressing the cushion of theoppo-

- site head of the valve-chamber.
ensuing stroke of the drill plston, when the

- force of the previously comprese,ed cushion
initiates the return stroke of the valve pis-

thus cause the live steam or compressed air

the dotted line y—y on Fig. 1. Fig.

The othor two grooves by
gated piston, B, affixed to the piston red, B’,

During the-

_pressure of the exhaust weakens, the resilient-

ton whlch is made to thereby partmlly elose B
the live steam or compressed air port and to

55
previously introduced into the drill eylinder =~
to act expansively. Moreover, by thus em- -

| ploying the pressure of the exhaust to assist
'in completing the last portions of the strokes

of the valve piston and to store up in the 6e
cushioned heads at each stroke -the force |

which initiates the return stroke of the valve

piston, the work of the tappet. is rendered
very easy.
-The accompanying drewmus of 3 mek-drﬂl 6!

-employing the invention are as follows, viz:

Figure 1 is a central longitudinal sectmn

Fig. 2 is an elevation with tﬁe valve <chamber |
removed. Fig. 3is a transverse section taken

through the plane indicated by the dotted 70'-
line x—x on ¥ig. 1. Fig. 4 is a transverse
section taken through the plane indicated by
5i8 a
transverse section taken through the plane »
indicated by the dotted line z—z on Fig. 5"
- The drawings represent a rock-drill Whmh I
for convenience of description, may be as-
sumed to be oceupying an upright position,
adaptmg iy to drill a hole in a downward- di- -
rection. - The eyvlinder, A, contains the elon-- 8o

projecting threuwh thesuitably packed lower N |
head, A’, of the cylmder and carrying the
drill stock C. The upper portion, B? of the

piston is hollowed out and rified to receive 8s

the spirally feathered rotating rod D. The |
upper head, A? of the cylinder ischambered
%1 the ueual way to contain the ratehet'wheel, - .
affixéd to the upper end of the feed md .
D, 'and also the check-pawls, I? D3, which 9O
prevent the ratchet, D', from turnmﬂ‘ back-
ward. The steam or compres‘sed alr is ad-
mitted into the upper end of the cylinder
to effect the downward or working stroke of .
the piston, B, and the exhaust steam or com- g5 -
pressed air is discharged from theupper end:.
of the cylinder durmn* the upward or return

stroke of the piston, B through the passage,

E, the corresponding oﬂiees bﬁln“’ performed -
for the lower. end of the ¢ linder by the pas- 100
sage F. The nouth, E’, of the passage, E,
opens into the valve chamber, (x, between the
exhaust port, E', near the upper end of the

‘valve chamber, G and the live sfeam or com-




A
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tween the exhaust port, F', near. the lower.

e

end of the valve ehamber G, and the live
By the up-
-;‘Ward excursion ‘of the valve piston, H, com-

stegm or gompre%%d air port, B~

mummuﬁn is established between. the pas-
age, B, and. the.live steam or compressed ir

Whue the ¢ylindrical uppermost portion, A/,

Atthe same time

valve piston shats off communication with the

" live steam or compressed air port, F? and be-

AN

35

g0

extremity, 1’, of the tappet embraces the mid-

45

" of the pisten B.

L5
O

55
6o

'65

ing e
passag re, I thmeby operns comigunication be-
tween thepdssage, ¥, and the exhaust port, F/,

arried ah@m the Jlevel of the mouth of the

through the lower end of the valve e}mmber
Al 8 pleﬂcmhmm slage i the ensuing down-
ward or working st ‘role of the drill Gpemtmﬂ*

‘piston, the v alve- -piston is driven downw wd
..J'J-

m the lw*ﬂ“ end of thevalve chamber, [t
thie downward excursion of the valve piston

its eylindrical portion, A/, is earried below the |

fevel of the mouth of the pa&:mﬂe,'& and thus
opens mmmﬁmumau between the passage,

B, and the exhaust port, K, while at the same |

£10e - mmmnm ation is esmbhshed between

-------

the 11afsf~“we ¥ and the Tive steam or com:t
pressed alr pmb 52 throug]

tinl groove A% The im pacL of the upper end
of the valve-piston, 11, 18 received by thecush-
ioned upper head, Gf ‘and impact of thelower
end of the “ﬁ*&l‘f@*}_)l&:u}ll H, is received by the

lowor emhmued head, G, of the valve cham-.

ber G. Therecipr ﬂeatmn of the valve-piston
H is effected in part by the pressure of the
exhaust, as has been-stated, and in part by
the x*mkmﬂ' of the tappet, I which is trans-

versely pweted in the slot, J formed through

the shell of the cylinder A. The bifureated
dle grooved portmn A%, of the valve piston H.
The extremities of the eross arms of the tap-
pet, 1, m*e respectively provided with'the cams,
2 and i, which
The middle portion of the
piston, B, is turned down to form the wide cir-
wmfewutmi oroove, 13% the end walls, b and
b, of which ave inclined. During the up-
ward stroke.of the piston, B, the eolhﬁmn of

- the inclined wall, b, with the cain, 1, rocks the
bifurcated enrum{y, I’ of the tappet, up-

ward, thus com mumca.tmﬁ' downward motion
fo the valve piston H.
enmferential groove, 3P, 18 ﬂ'matear than the
distance between the cams, z and ¢’ , but-dur:

ing that part of either stroke.of the piston,

B, which oceurs 1m mediatelyv after one of the
cams has been disengaged. from the periphery
of the piston, B, and from one of the inclined
walls of the groove, B, and before the other

cam has been enf}*ﬂged by the other mchned_-

wall of the groove, B% the valve-piston is for

an instant held statmudry by the pressnre |

.
of the valve piston shuts off communication .

with the exhaust port, £,
he whudmml lowermost portion, A3, of thé |
| by the tappet aamsted by the pressure of the

h the circumfieren-

nroject slightly into the path”

The width of the cir-

IPLEBSGG air ‘port e Tha mouth of the pas- ]
mage, I, opens into the valve chamber, &, be~

L

'p{}r‘r F"' through the eircumferential groove,
N, near the upper end of the valve piston, H,

and in the opposite ¢
ter portion of the return stroke, and free

upon one end of it of the exhaust steam or

air, as. has been explained, and then as the
pressure of the éxhaust falls the resilient
foires of the previously eompressed cushions

acting upon the ad%aeent head of. the valve

piston starts the valve piston upon ifs return

stroke a sufficient distance to cause it to par-

tially cut off the live steam or compressed-air

15

port-in-advance of the rﬂckinw of ‘the‘tappot:

by which the valve piston is further moved
50 as to compl lotely close the live steam. or
compressed air port and open the exhaust
port, after ‘'which the eonclndmﬂ' pﬁrtion of

Ro-

the stroke. of the valve piston is given to it

exhaust. o

“The  usnal mannally operative. adjusting '

serew K is employed for effecting, when re-
gquired, the endwise movement of the driil
cylinder A. It will therefore be seen that
the organization is such as not only to faecili-

tate and assist the work of the tappeft, but to

employ the expansive action of the steam or
compressed air during the . period in each
stroke while the live Stea,m or ‘compressed air

90

port is partially closed and before the final

pa,li; of the stroke of the valve piston oecurs.
~ 'What is claimed as the invention is—

1. The combination asandfor the purposes -

herein set forth of the sieam or compmssed
air eylinder of & roek drill; pztsgages for con-

necting the opposite extremities of said cyl-

inder with the end poriions respectively of
the valve chdmber a valve chamber-provided
with two exh&ust ports mnear  its ends re-

spectively, also provided with two live steam-

or compr essed air ports, respectively, adja-
cent to the mouths of the said passages and
an endwise reciprocatiing circumferentially
grooved balanced piston valve for alternately
connecting one of the said live steam or com-
pressed air ports with the passage communi-

cating with one end of the said eylinder,

while uncovering the mouth of the passage
communicating mth the other end of the said
C) linder and at the same time uncovering the
ad,]acent oxhaust port and thereby at each

successive stroke effecting the discharge of

the exhanst steam or alr through the end
portion of the valve c}mmber unoccupled by
the piston valve.

100

(o5

ITO |

115

2 The combination as herein deseubed of '

a rock drill cylinder,an elongated piston re-
eiprocating -in said cylmder and havmrr ltB
middle portion circumferentially. rrmoved a

valve actuating tappet adapted to be 1*00]{{-3(1

by said ﬂ*roaved piston in one direction dur-

ing the 1atter portion of the working stroke,

irection durmg the lat-

from the control of said piston during an in-

termediate portion of each stroke; a valve-

chamber provided with reésilient cushioned
heads and - provided near each end with an

120

125

I,g,loi

exhaust port and with an adjacentlive steam - |

or compressed atr port; passages respectively

connectmcr ﬂw ends of said drill eylinder .
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with the adjacent ends of said valve cham- | cushioned head of the valve chamber against

“ber, an endwise reciprocating piston valve | which the valve is driven, the resilient force
adapted to, at each stroke, connect one of said | by which, during the intermediate portion 13
live steam or compressed air ports with one | of the stroke of the drill piston, the refurn -

5 of said passages at one end of said valve | stroke of the valve piston is initiated and the
‘chamber and to simultaneously open a path | live steam or compressed air port partially .
fgr_thel exhaust through the space betweeg .closed. R | _'
the valve piston and the other end of sai | | 5

- valve chamber, whereby the tappet is assisted o - ROBERT L AMBROSE.

10 by the pressure of the exhaust to effect the | Witnesses: _ :

latter portion of each stroke of the valve pis- ~ SoLOMON LE FEVRE,

ton and to compress and store up in the | ALEX. HUNTER.
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