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.l‘ALBERT VVILLIAMS DAVV AND ZA GHARIAS VVILLIAM% DAW OT‘ A AMDAL‘%
KOBBDRVOERK ‘%K AFSD OVRE TH ELI}M f&PKEN NORW'AY "

F\'OCK DR!LL.;_

EPEC‘IPICATION formmg part of Letters Patent NO. _389 740 ﬁated Septen_ber 18 1889
Appheatmn ﬁled Auffuet 13 1887 Sem&l "‘Te ﬂ lﬁ 894 (Ne medel.) I’atcnteﬂ in ]’nfrlend Aurrueu 4 1887 "\"e 10 733

- Tl — L may L. . —

I'o all whom it may: corwern B through T‘E«hlﬂh 113 nmke, is the hollow s pace 50
~ -Bé.it. known /that'we, ALBERT W ILLIAMS‘: ‘7. communicating with . passage M’ which

-DAW and ZACHARIAS WILLIAMS DAW,; both- Teads to the lower or forward end of small cyl-.

eubjects of the.Queen of Great Britain, resid- | inder ¢, .in: which the valve-piston. P’ works.

5 ing’ at ‘Aamdals Kobbervoerk,: Skafee Ovre ; The parb Ricarries a rifled nut, N, for the pur-
Thelemerken in the Kingdom of Nerway,hax e:| pose of .rotating the. drill, as. helemefter de- 5 5
“invented: new. and. useful Improvements in j seribed. Ou the part R of the piston-rod is.
B{}ek Drllls, (for whleh wehave Obtamedepat- ;;,'ﬁbted a &10tted eylmdme&l rifled-bar, B, actu-
-ent in England, dated August 4, 1887, No. | ating ‘the feedmg devme, a8 helematter de

r: 10,738,) of whlehthefelfmvmg1saeljeclﬁcatlon ‘I'seribed.. -~ : | |

Our invention.relates to an improved rock- | . The valve V is of ordmal y: eenstl uctlon, fmd 60

dr111 or rock- bermg ‘machine to be. actuated . ‘is connected by a removablebar, B',to thetwo
by stéam or airj and ig-illustrated in the ac- . .small pistons P’ and P2, 1espeet1vel y, working

| companymg dr awings, in which— - "/ “in'the small éylihders O" and-C?, formed.in the

5 Flgure 1isa longltudnnl section; Fig 2 a *"eppemte ends, of the valve. ehesb % and. which -

‘section of line ¢ b; Fig. 8, eeeebmn on, lme c:| pistons are actuated by . air ot steam alter-- 65

d; Fig. 4,4 eeemon ‘on line¢ f; Fig. b, a Sec- | nately admitted to and exhausted from such

131011 on. 1me gh, I‘ig 6,-a plan view of the un- | small ¢ylinders from the. main cylinder C by

der mde of Fl 1 and Flg 7a Sectmn on hne ‘the passages M* and M®in the parts Rand R~

_‘ 2c k e a |-of the piston-rod, and the passages,M and M,
A lee Ietters represenb snmlar pftrte m ell"'_at each ‘end of the valve-cliest, throngh the 70
':-,"the figures..”, . ‘hollow spaces Z and "Z' in.the stuffing: boees,

% Thedrill. i3 prowded Wlth a cylmder, C, ef'- ‘these passages bemg brought into communi-
._ 7_..__--;_f';'-ordlnary conetrucbmn, having the ‘usual sup- |‘cation et certain portlons ef the streke of the
25 ';Iply-passages, TT,and an exha.ust -passage, 1V, | piston. - S
- lintaddition to whleh passages M M’ are pro- - The eetwn is as follows: The pleton P hev- 75"
 vided in the,eylmder and act.in conjunction | ing arrived at its full backward stroke, as.
- with” passwges % 7/, formed in the stuffing- |'shown in Fig. 1, air or stears is admitted from
' ' boxueg-at:each end and the passages M* ) K in | cylinder C through passages M2, Z, and M to-
30 therpiston: -rod, fer the - puypose. of. actuetmg- the rear side of the valve- plsten P3 the pas-- -
" the valve 'V, ae heremafter described. - The |'sage M in che piston- -rod Rbeingso errenwed as. 8o
| 'plsten P is also of ordmary construction, and |.to establishthe necessary commumcatlen when |
~ may be, fitted with one or more packing- rlnge- -the piston has nearly completed its backward .
-ta‘moveair- tlghb in the eylinder C. The PpIs s--|'stroke.. "Thesteam or airyacting.on the rear of
ton-rod Tunsthe whole length- of the body of ;-;fvalve-pleten F% moves it to the posnmn shown ..
~ the machine, and is,for convenience of descrip- |.in Fig. 2, when -the valve V. (haying been 85:-
tion, réferred to. by the letters R R -R? each | ' moved wzth the pistons P’ P*) will put -the
representmg a. dlﬁel ent. part-in the length of | space below the drill- -piston P open to theex-
. such'rod.- ‘Thé-part R moves in-eylinder C,"| haust, through paeseges T.and E, ‘and the. .
-q¢ -and in‘it'is fermed the passage. ‘M? abové re: paeeage M?, being still in'communication with
. ferred to, such part. B working- threugh the-{ such space: below the drill-piston P, will also: go

stuffing-boxat:the loweror forward-end of the:| be open' to the- exhaust, andthe steam will. .
cylmder,m which: the hellew spagce.: 7 pL) fermed ::"jtnne be: exhausted frem behind-valve:piston
~and with® which: communleatee the pﬂseage M P l;hrough pa,ssagee M, Z, M2 1, and B. At~
45 leading to the npper or-réar eénd: of small eyl

| the same time, as the- movemeﬁt of the valve "
", -inder CY in‘which the: Yelvepleten P* works.. :;-V will have opened the passage I'to the steam 9 5
-~ The part-E’works through thestufing-box at | or air in'the valve:chest, the steamn or airwill .
- 'the’other end of éylinder 0, and.in it the g T
ox,

".?_--f;sage Mi 13 formeu, wlule m the etumng

e
fn_

pass to and act npon the rear of drill-piston P
; '_land eﬂ‘eet tlfe down or.rworkmg ebroke of the




. drill, such movement cutting off both cylin-
- ders (" and C* both from steam and exhaust -

~ will then be above the piston P and the rear
- of valve-piston P, and the steam or air pass-

a : :[G'
- again to the position shown in Fig. 1, thus

- rear of piston P’ open to the exhaust and ad-
- mitting steam through passage I to act upon
I§ |

- return-stroke, thus bringing the whole of the

- parts ‘back to the position shown in Fig. 1,

- pistor-rod and drill, whereas during the for-

40
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2

until thedownward strokeof thedrill is nearly
completed, when passage M’ in piston-rod R’

will establish ecommunicdtion (through pas-
sages Z' M') between the space which there

ing from sueh space in cylinder € will act on
piston P, and so reverse valve V, returning it
putting the space above piston P and at the

the noder side of piston P, and so efiect the

when the action above described will be re-
peated,. S | |

piston-rod R/, reciprocates with the latter it

As

of the drill by means. of an arrangement of

ed on bush Y, as shown in Fig. 3, so as only

- to permit thelatter torevolve in one direction, |
it follows that during the backward stroke of
the drill the rifled nut N will be eaused to |

make a partial rotation, carrving with it the

ward stroke, the. pawls It being free to slip
over the teeth of the ratchet-wheel U? (the
inertia of which and the bush Y is more than
counterbalanced by that of the piston and its
rod and the drill,) the bash Y will be eaused |
to turn instead of the piston-rod. 'The pawls
I" are acted upon by springs to insure their |
proper engagement with the teeth of ratchet-

wheel 1.

- Therotation of the drillis effected by means |
- of the nut N, which is externally rified or pro- |
- vided with helical projections engaging corre-
~ sponding grooves formed in the inside of bush:
Y, so that as nut N, which is mounted on the |
ae
B 5 will cause the bush to make a partial rotation

.. during the forward stroke of the drill.
- the bush Y is prevented from rotating in the
. opposite direction during the backward stroke

... 30 _
~ pawls Fengaging the ratchet-wheel 1'%, mount-

In order to avoid all chance of the breaking
of the pawls K or of the teeth of ratehet-wheel
L, should the drill encounter any obstraction
toits rotation, the ratchet-wheel U? is moanted
on a conical seat formed oun bush Y, and is"
held fast thereon hy the friction of the con-
tact-surfaces caused by the action of a powerful
spring, §'. If only a slight or no obstruction
presents itself to the rotation of the drill, the
action of the spring will cause the ratchet.
wheel U* to act as though it were keyed to the
bush and prevent its rotation during the back-
ward stroke; but should any considerable op-

I

position present itself, thé strain will causethe |

bush to slip within the ratehet-wheel U? and
thus prevent all chance of the pawls I or the
teeth of ratchet-wheel U? being broken.

The part R’ of the piston-rod is surrounded
by a hollow cylindrical rod, B, in which the -
part R’ can revolve, but to which latter the

389,740

helical projections engaging corresponding
grooves in the inner surface of the boss of a

crank, K, mountedlooselvon therod. Tothe = =

| rod B is secured by.-a nut, 1% so that it is
caused to reciprocate with the piston-rod.
This rod Bis rifled or provided with external
70

arm of crank K a pawl, ', (acted upon by a

spring,) is pivoted, and engages the teeth of a

ratchet-wheel, U, to the hub of ‘which a wheel,

W, is secured. The wheel W gears with a

‘pinion, W’ secured to the feed serew Q,work-

g through nuts N’, fixed to the slide or saddle

S, on which the machine is mounted. ,
~ The rod B is prevented from rotating by

means of alongitudinalslot running the greater

portion of its length, with which a bar, G,

cared, as shown in Fig. 5.

~On the completion of the forward stroke of

8¢

engages, such bar passing through the bear-
ing L. and casing E, to which latter itis se-

85

the piston P the pawl I is forced into engage- -

ment with one of the notches or teeth of

‘ratchet-wheel U, and locks same, so that on

the return-stroke the rifling of rod B, impart-
ilng a partial rotation to crank K, will cause

movement hasbeen bored by thedrill,and until =~

‘the pawl F' to impart a similar movementto
‘wheel U, and through wheel W, gearing with

pinion W/, such movement will be transmitted
to feed screw Q, and by causing it to work
‘through the nuts N’ on saddle S thus advance
‘or feed the machine forward. In consequence
of thisadvauce the next forward strokeof the

piston will not be a full-stroke, and will notbea =
full-stroke again untiltheleongth of the forward

100

this takes place the pawl F cannot enter a fresh

notch or tooth of wheel U, but will move

freely backward and forward over such wheel
without actuating same. Immediately that
the piston regains its full-stroke the pawl will

engage a fresh notch or tooth, and a further

advance will be given to the machine.

The pawl I, as shown in Tig. 4, has a head,

- I%, canable of slidiug freely on the curved.

bar or ,oke J as the erank K reciprocates.
From bar J two arms, J* extend, aud are
mounted on eccentrics onspindle J?, mounted

- on the casing, so that by turning said spindle

by means of the crank or handle J' at one
end the pawl I will be raised clear of ratchet-
wheel U and perwit of the drill beingserewed
back on saddle 8, after having been advanced
to the full extent of the feed. The end of
feed-screw Q is fitted with crank-handle H,to
enable same to be turned by hand for the pur-
pose of moving the machine backward oy for-

[1O

1¢§

[20

ward on the saddle S, as required, the pawl

B being first raised clear of ratchet.wheol 1,
as above deseribed. |
Two circular bars, Q, running parallel with
the feed-screw Q,work through the saddle N,
and are keyed firmly to the body of the ma-
chine, and further held by nuts, as shown iu
Fig. 6. |

To prevent excessive wear on the feed-screw
Q and nuts N/, the former is fitted with a

130



. -.889,
. strong spring; S, ab i
inFigs. 1and 6.

" Inaction the machiné is attached to a car:
- riage.or column by the saddle-arm B% . -

ts_' lower end, as shown |

740 g

‘tially as specified. - - o |
. 2. Constructing the stuffing-boxes or glands
of the cylinder of rock-drills with passages

"¢ The drill or -borer D-has a projection, D',
- (see Figs. 1 and 7,).for fixing it in its socket
in the lower end’ of the. piston-rod R,
socket having a longitudinal slot; from the end
~..of which’a transverse slot leads,the latter be-
10
~ " “The projection D' on drill D 1s first inserted
. .in the longitudinal slot- in the socket and

the | inders in which are arranged pistons carrying

ing in thé form of part of a screw-thread. |

|
-

‘through them communicating with such cyl-
‘inder,and also with one end of one of two-cyl-

‘between them the valve for actuating the main
piston of the drill, substantially as specified.
~-3. The combination of parts foreffecting the
rotation of the drill-piston and its rod at each

Irill-piston ant . 1 70
‘backward stroke, consisting in an externally-

‘forced to- the end of same, when by a twist

. being imparted to the. drill the projection is.
‘ts caused. to enter the transverse groove, and,

-7 moving over the inclined plane thereof forces,

- _the end of the drill or borer tightly agains
 ‘the bottom of the soeket. The direction 0

+*

_ . the transverse groove 1S opposed to that in |
20 -which ‘the drill is caused to rotate, so.that the

socket. -

. The upper part of eylinder O iy tarned to

'y M
'

f ! conical surface forming the seat for

Jatter may have no tendency .to loosen in i_ltsF | '~ -
S T T T T R | during thebaqkward St:_l'DkE, gqitable paw]s,
{ being arranged to engage such wheel and pre-

‘rified nut, N; rigidly fixed to the part R’ of the

l'p_isto'n‘-md_ and engaging an internally-rified -
i-bush or sleeve,

bl

. _. Y, capable of a circular move-
‘ment, but prevented:from moving longitudi-

illy in sing 75
nally in the casing

E, and having an external
a, ratchet-
‘wheel, U?, which is forced to such seat by a
spring, S, permitting the bush Y .to turn |

therein.in the case of any unusual obstruction 8c
F,

-~

__receive the bearings-L; and L/, the latter being
25 turned to fit same, and being fixed by sCrews
- " 'to the casing-E of the machine. = The stuffing-
“boxes are each closed by ann ular plates T, (see
Fig:1 _ _ _
- compactly: on each.-other with the spacesZ

) the packing O and the plates T’ fitting |-

vent its rotation during the backward stroke,
‘substantially.as specified. =

- 4. The arrangement of mechanism for feed- 8_'5 |

ing the drill forward as the work progresses,
consisting in mounting on the piston-rod of
the drill a hollow rifled rod provided with a

~ - channel proceeds for placing the passages M

_and M/, respectively, in communication there--

-~ the pai king compressed by the screw-nut L°
35 and the lower box by the gland G.. -
.. The rifling of nut N -and bush Y, and also

- “that of rod B and e¢rank- K, ¢an be arranged
. with the projections on. either part to enter

" {he grooves in the other part.

1

y .+ -Having fally, described our
© wedesire
Cis—

1. The m

]

. invention, what
to claim and secure by Letters Patent

ééhs for actuatin g the valve of fo_qk.;f

~ drills; consisting in arranging the valve be- |

tween two pistons capable of reciprocating in.
™ suitable cylinders.providéd in the valve-chest,
~ and froin the outer end of each of which a pas-
sageleads t

of the main cylinder into the latter, the pas-

sage from each valve: piston eylinder passing

45

the main cylinder -to that.at which it is itself
“gitnated, the usual passages for the admission
and exhaust of stéam or air to'and from the
main cylinder. being arranged between -the

ports or p . _
eylinders, and two separate passages formed
‘in the rod of the main or drill piston, and each

. serving to coutrol the suppty and exhaust o

55

aud.Z" in the centers, from each of which a |

gl

hrough the stuffing-boxes or glands |

“through the stuffing-box at the opposite end of |

assages leading to the valve-pistou |

il

longitudinal groove, with whieh a bolt project- -
ing
prevent its rotation on the piston-rod while
allowing it 'to reciprocate therewith, such
‘rifled rod engaging the boss of a crank immounted
so as to be capable of a circular rocking move-
:mént thereon, and upon the arm of which is,
pivoted apawl which engages aratchet-wheel,
to the boss of which a toothed wheel iS con-

feed-screw, working through a nut or nuts car-
ried by the slide or saddle on which the whole
machine is mounted, all arranged and operat- ..
ing substantially as specified. . =~
ng the pawl ¥

5. The means for disengagi

the drill in relation to the slide or saddle by ro
hand, such means consisting in the shaft J%
mounted so that it can-be rocked in.suitable
bearings, and provided with eccentrics -en-
gaging.the arms J°of a curved bar.or yoke, d, -
on which an arm.or head, F?, of the pawl F' 11
is ‘free to slide, all arranged |
substantially as specified.. -~ . . . -
i~ . " ALBERT WILLIAMS DAW.. -~ ..
~ ZACHARIAS WILLIAMS DAV,
Witnesses: . - '-
- JAN. G. HELMER, -

[

-7 .

one of the valve-piston eylinders, all substan- 60

through the drill-casing engages, 80 as to go.

L)

nected and gears with a-pinion fixed. to the

100

from ratchet-wheel U when required to move
IG5

O

and operating
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