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- To all whom it may COTCEYN,:
Be it known that I, Georee ALLEN Fow-

LER, a citizen of the United States, residing |

at Georgetown, in the county of Clear Creelk

A

and State of Colorado, have invented Im-

provements in Valves for Operating Rock- |
Drills, of which the following is a specifica-

tion. o

- The invention which is the.subject of this
patent relates to-valves for operating rock
drills and in which pneumatic power is em-

gloyed to effect a thrusting action of the

rills; and my said invention consists of cer-
tain novel

~ 1gnated in the claims concluding this specifi-
cation. R .

of the objects of my improvements is to cause
‘the operation of the drills so that their
- thrusting blows will alternate and thus re-
‘duce the shocks on the mechanism to a
minimum. A construction of block having

» & plurality of chambers each containing a

drill carrying chuck and its actuating ham-
- mer, the said chambers being so related by
passages that communicate with an inlet
- valve and an exhaust valve, both rotatable
together, that the drills are actuated in
‘groups which alternate in striking a blow,

said mechanism being cushioned in its blow

striking and eturn movements within the
block. The block has a sectional construc-
tion which renders it convenient for hogsing

the drill actua,tin% parts, and the power con--
y which they are operated.

ducting passages _
An 1mportant feature of my invention re-
sides in means for pivotally mounting the

valved drill-block so that the angle of its
operating face may be adjusted and held at |
the desired angle in relation to the breast

wall without interfering with the operation

.of the drills or the valves and their me-

chanically operated connections, whereby a

“high rate of speed and power may be given

the drlls. BN
The tubular inlet and the exhaust valves

are rotated continuously preferably in tle
same direetion by gear and suitable power

connections, and their construction and av~
rangement in relation to the drill actuating

hammers and to passages communicating

feature of my invention.

parts and’ combination of parts,
which are particularly pointed out and des-

| with both'ends of said- hammers or pistons

to effect their alternate operation, is also & 55

The accompanying drawings illustrate my

ivention of & group. of drill actuating ham-

mers and a pair of mechanieally operated -
valves constructed and arranged to operate

L

1 by 1pzllei_lmﬁa;tié*- power all the hammers im -
groups; 1 alternate order, and in which;— -

of the swing valved drill block taken on the -

Iine +—4 of Fig. 5 and showing the center 6
drill actuating hammer in elevation and: its-
relation. to the gear actuated tubular inlet -
‘and exhaust valves and the ports and pas- -
‘sages communieatir . 1
L . | hammer and chuck-head. Fig. 2.is an iden- 7 }
~ The drill-hammers or pistons are caused. L
to operate in groups within*a block and one

therewith and with the

tical section of the-swing valved drill block

‘taken on the line k—1 of Fig. 5 showing the
outsidq drill actuating hammers in elevation. :

and their relation to the gear actuated tubu-

lar inlet and exhaust valves and the ports.

‘and passages connected therewith and with
‘the bammers and chuck-head. Fig. 3isan"
identical section of the swing- valved drill

block taken on the line m—n of Fig. 5 show-
Ing the %egr- actuated tubular inlet and ex-
haust val

lation thereto of the central and side drill.

operating hammers Fig. 4 shows in top .

view the swing valved drill- block. and . the
‘gear by which the valves are rotated. Fig. 8.
51s @& front elevation or drill face of the swing -

drill. valve block showing the gear actuated .

‘valves in dotted lines and the arrangement of :

the drill-chucks in three separate and: dis-
tinct vertical rows. Fig: 6 13 & view of the. .

drill block, showing in: the upper part a par-

tial side efeif&tion,. In: the next lower part a .
%&rtialr‘* vertical section on the line e—d- .of

ig. 2, and below this ‘a.partial elevation of

the inner: face of the outer segtion 1 of the

drill block; the lowermost portion showing & *

partial.vertical section taken on the line a—b

| of Fig. 2, both sections showing the drill-
‘hammers in elevation, their chambers and .
100-

drill chucks and also showing the pivot.
mountings of the drill block and the gear con-.
nections for rotating the valves. Iig. 7 is a -
vertical section showing the tubular inlet.
vaive 1n partial elevation and section and a

L

double row of poris arranged therein in spiral.

form. lengthwise of the valve as the means of.

ves, the dotted lines fshdwing‘*i;he'_;reg-) .

105+



! actuatmg the hammers or

| Ing _ pistons in con-
tinuous succession. - o
~ The drill block is preferably formed of four
sectlons or parts 1, 2, 3, and 4, the section 4

being secured to the ends of and covering the

- rear faces of the three joined.sections and
all secured together by any suitable means.
- Each of these block sections is formed with a

10

plurality of borizontally disposed cylindrical
chambers arranged in vertical alinement,
the chambers 27, in the outer sections 1 and 2

‘being disposed 1n the same horizontal planes
~ and each of the chambers 17 in the middle
~ .section being disposed below the horizontal

15

plane connecting a pair of chambers 27 in the
other séctions as in Fig. 5. i
The chambers 17 and 27 are each com-

posed of a front portion 15, a rear portion 26,

~and an mtermediate portion. " The interme-

20

2D

diate portion is of less diameter than either
of the portions 15 or 26 and the functions of
these separate chamber diameters will be
presently stated. 'The front portion 15, re-
ceives a drill-chuck 14, having a head and
a drill holding shank, the latter being adapt-

- ed to be reciprocated through an opening in

- 80

35

- tweems the head of a drill-chuck 14, and the
- disk 25, | "

4P

- 45

a screw-threaded plug 40, one of which closes
the front end of each chamber. The rear

. Eortion 26, receives a disk 25 which is held

y pressure i a manner hereinafter indi-
cated, against the shoulder formed at the
meeting plane of the rear and mmtermediate
portions of -a chamber. Hammers or pis-
tons 6, and 23, are seated respectively in the

chambers 17 and 27 and are each adapted as

hereinafter explained, to be reciprocated be-

The rear section 4, of the drill-block, is pro-
vided with two circular chambers,. one of
which extends from the upper surface of the
block to a plane near its bottom surface and
receives the inlet valve 8 as in Fig. 7; and the

- other chamber extends completely through
sald section 4 and receives the exhaust valve

12, whose lower end passes out of the bottom
of said section and is open to exhaust to the

~ atmosphere as in¥ig. 5. The inlet valve and

50

55

pressed air.

the exhaust valve are each In the form of a
hollow cylinder having a closed upper end
and the bore forming the passage for the com-
. Each valve is provided with
diametrically opposed ports 38, which extend
from the interior bore through the shell of the
valve. These ports 38, of tTle exhaust valve
are In horizontal alinement with the ports 38,

" of theinlet valve as will be seen in Figs. 1 and

60

2 and the ports of both valves are spirally
arranged for a purpose which I shalf) pres-
ently state. The valve 8, has however, in

‘addition to its ports 38, a plurality of ports

39 all of which are on a horizontal plane and

6o

are located mediately of the length of the
valve.

Through the ports 39 compressed air. g
enters irom the inlet valve pipe 9, which has | front of the disk 25.

891,472

pose of permitting the swing adjustment of
the drill block. o '
Looking at Fig. 3, it will be seen that the

ports 39, permit the continuous passage of

compressed air into the central bore of valve

| 8 flexible connection (not shown) for the pUr;- '

70

8, and also beyond this valve into a horizon-

tally disposed passage 19, which -connects
with vertically disposed passages 7, one of
which is provided for each vertical series of

75

rear chambers 26, which are thus kept under
a constant pressure of air, this pressure hold-

ing the disks 25, against the shoulders of the

chambers, and forming thereby the air cush-
ion for the rearward stroke of the pistons.
The passages 7, and 19 are-for convenience
formed in the inner face of the rear section 4.
This section is also. provided with horizon-
tally disposed passages 10, and 28 which al-

ternate vertically in section 4 as sebn in Fig.
-6, each of these ]i;assa.ges being on a hori-
ch passes through alining

zontal plane whi

80

85

ports 38 in valves 8 and 12. . The passages 10 -

and 28 at their extremities, are adapted to-
register with the ports 38 of inlet and exhaust

90

valves when they have been rotated to a -

registering position; it will however, be un-

derstood that when a port 38, in one of the

valves, is in communication with a horizon-
tal passage 10, or 28, the port 38, 1n the other
valve, in horizontal alinement with the first
indicated port 38, is positioned to ke out of
register with the said horizontal passage thus
closing one end of this passage. -
The passages 10, near each

end thereof,

95

100

connect with passages 18, one of which ex- = .

tends along the inner face of section 1, and
‘| the other extends along the inner face of sec-

tion 3. The passages 18, at their forward

ends each connects with a transverse pas-

sage 16, one end 13 of which communicates
with the front portion 15 of chamber 17, at

the rear of the chuck-head, and the other end

of passage 16 terminates in a vertical exten-
sion 5, which communicates with'the

portion 15 of chambers 27. . e

- The passages 28, near each end théreof,

connect with passages 22, one of which ex-.
tends along the inner face of block 1, and the

other along the inner face of block 3. Each

-of the passages 22 connects with a transverse

passage 24 which enters the chambers 27, at

front

105

110

1156

a point immediately forward of the disk 25; -

and the passages 22 also-connect with trans-

verse passages 20, which enter the forward
portions 15, of the chambers 27, at a point
mmmediately to the rear of the plugs 40.
One of the passages 22 is also in cornmunica-

‘tlon with transverse passages 21 and 29, each

of which terminates in downward extension,
that of passage 21 entering the front portion
15 of chamber 17, immediately to the rear of

120

125

its closing plug 40; and that of passage 29

entering the chamber 17, immediately in

130
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| The inlet velve 8 and the exhaust velve | 38 of the inlet, valve into paesege 10, thence
are each held in theu chambers by a collar-

bedring 41 which is secured in a suitable
manner to the uPEer face of the drill-block,
valve extendmg throughé |

1ts eoller—beermﬂ' and. carrying at its u

~which is journaled in a bearing 34, carried by

o the drill-block, and also ]eurnaled in g be.;u-r__-
1mg 35, cerued by the machine, and upon

The lower
end of this eha,ft has secured thereto a bevel

15

- actuated by power..

20

25

sure.

which the block beari ing 34 rests.

gear 36 which is in mesh with a bevel gear 37,

the drill-block and resting upon an arm 43,

30

85

- ling the inlet pipe 9, Whl(‘h 1S In communica-
tlon ‘with .the compressed air supply being
open, the gears 31 and 33 are simultane-
to the; |
shaft of which power 1s 1mperted by the |

- 40

o0

e
g

~the position shown in Figs. 1 and 2, which
~ represent the pistons as ha;vmg struck the |

60

‘position.

and 1t will be undereteod that the block suP-_'_
porting arms-35 and 43, are members of a
machine not shown—on Whleh the drlll-bleek.
18 mounted and carried.

In use, the drill-block, euPported prefer-

'ebly‘ n the manner eteted 1s brought into
operative contact with the surface to be op-
erated upon, a breast wall in a tunnel for in-

stance, and the valve, (1101; shown) control-

ously rotated by the epur—treer 32,

bevel-gear 37 the latter being actuated by

meehemsm (not 1lluetmte(]) eermed by the

machine as stated.
The inlet and exheuet valves are posi-

- tioned primarily so that when a port 38 in
- one valve is In communication with one end
‘of a horizontal passage in section 4, the hori-
zontally alining port 38 in the. other valve

is out of mmmumca,tmn Wlth the other end

of the horizontal passage, the solid portion
of the latter valve closing tlue end of the pas-

sage.
~ With this understanding, it will be now as-

This will be seen. in Figs. 1 end 2.

sumed that the valves heve been turned to

drill-chucks, and as returning to their lmtml

the exhaust wvalve. Cempreeeed air. being

| .J..j" T. . always present, during the operetmn of the .
7 device, in the eylindrical bore of the inlet.

© g .V&]W now passes thel efrom thImIgh port { of ch&mbere 27 ata pemt between the heads

upper.
ear-wheel, the gear-wheel 31
of the inlet valve, and the gear-wheel 33 of,
“the exhaust va,lve being in. mesh with:a spur-
gear 32, mounted on the upper end of a shaft,

‘The importance of this
system of gearing In connection with the
valves is that the valves are thereby rotated.
by positive mechanical means, in contra-
-+ distinetion to being rotated by fluid pres-
The drlll-bloek 18 pwoteﬂy support-
ed by means- ’of the connection 34, 35 and
the shaft passing therethrough, and also by
means of a lower hinge composed of an arm
42, having a pintle member and carried by

A port 38 of inlet valve 8, is in
communication with one end of passage 10,
the other end of this passage being c]oeed by;

into both-

center . chember 17, an

bers 27.

and their actuating hemmere This causes

rearward stmke of the hammers.

Dy
3“3 -:

assages 18; from whence. it flows
through the trensverse dpesseges 13 to .the

also through: the-
fransverse pesseges 16 and their upwardly-.
extending continuations 5, to the outer chath-
The cempressed air thus enters the.
chambers 17, and 27 immediately behind the-
head of the drill- chucks, and between them

70+

76

| the hamr .»rs to travel to the rear, their
travel in this direction being stopped. by con-
tact with the. disk 25 which as before ex-
plained being pressed for ward by a constant
air-pressure, forms an air cushion for the.-
While the

compressed air was  entering between . .the

80 -

chuck-heads and hammers as ]USt eteted and .

as illustrated in Fig. 1, compressed air which

had been used durlng the previous. forward

movement of the hammers was being ex-
‘hausted, by the system of ports and passages-
shown 1 in Fig. 2, from the same three chem—.
The syetem of passages shown in Fig.
| 2, extend as stated to the.same three: cham-

bers.

85

bers coneulermg the, chambers as a whole. -

| and not their eubthwsmn mto. portions as.do

These sys- .
tems of passages..are. therefore on different -
| horizontal planes, the system: shown in Fig.
2 being: ebove thoee shown in Fig. 1, the ver- =

the passages shown in Fig. 1.

956

tical peeeefres 21" and 29 extendmn‘ down to

the center chamber shown in. 1*1;2 1, whose -

drill is actuated in unison with the drills of

the outer chambers shown'in. Tig. 2; and the

tending upward from the plane. of the cham-

The exhausting of the three chambers by

In this position the solid portion of

The passage .

100
passages 5 of the system shown in- I‘lﬂ' 1 ex--

“ber therem shown to the bottem of the outer
chambers shown in Fig. 2.

110

115 -

120
125

130 .. :

105
the parts in the poeltmn illustrated in Fig. 2, -
is accomplished in the following mannet:
When the valves had been turned to the. po-
sition'shown in Figs. 1 and 2, the ports 38 in .
each valve, by reeeon of their spiral arrange-
~ment do not all aline vertically, hence while .
| the ports 38 in Fig. 1, occupied the position
shown therein,, the ports 38 on a plane-above -
~_ %h&t of Fig. 1 000up1ed the position shown in .-
A1g. 2.
_-the inlet valve closes the inlet end:of passage .
28 thereby preventing the entrance of com-

‘pressed alr and one of the ports 38 of the ex- .
‘haust valve is in communication with the
other end of passage 28, thereby connecting
‘that passage, through the bore ef the exhaust -
valve, with the atmosphere.
.28, by means of the eonnectmg passages 22,
;and thelr transverse connections 24 and-. 20
exhaust from the chambers 27 at a point to.
| the rear of the pistons 23, and immediately "
‘in front of the disks' 25, this being accom-.
plished through -the porte 24; and the pas-
sages 20 exhaust from the front: -portions 15 =
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of the chucks and the lugs 40. The branches | wise with alternate g&ss&gas 28; and at one

21 and 29 of one of the passages 22 exhaust

respectively the front portion 15 or chamber |

17, and the Intermediate portion - of -this
5 chamber between the rear of its hammer 6,
-~ and disk 25. The explanation so far covers
~ the admission of compressed air to drive the
“hammers 6 and 23, of the three chambers
~considered, back to their initial position, and

10 1t also covers the simuitaneous exhausting of

compressed air from these chambers from the
‘rear of the hammers and from in front of the
- chuck-heads. - If the inlét and exhaust valve
. be now considered as having been rotated a

15 ‘quarter of a turn beyond the (Fositiﬂnsshown
- 1n Figs. 1 and 2, it will be evident that in Fig.
1 the solid portion of inlet valve will have
closed the inlet end of passage 10, and a port
38 of the exhaust valve will have registered
20 with the exhaust end of passage 10, and in
- Fig. 2 a port 38 in inlet valve will have regis-
- tered with passage 28, and a solid portion of

- the exhaust valve will have closed the ex-

- haust end of this passage. With this posi-
25 tion of the parts the passage 10 will now ex-

haust compressed air from the chambers 17

and 27 between the rear of the chuck-heads
- and the front of the hammers and the pas-
~ sage 28 will simultaneously admit compressed
80 air tq the rear of the hammers between them
- and the disks 25, driving the hammers for-
~ ward, and the passages 28 will'at the same

time admit compressed air in front of the
chuck-heads to cushion them against the

35 blow of their hammers. - This completes one
. .tycle of movements; and it will be therefore
seen that the passages 10 and 28 with their

respective connections act alternately as in-
let and exhaust passages; and as each of the

40 valves-8 and 12 are provided with diametric-
ally opposed ports 38, each of the passages
10 and 28, during a complete revolition of
the valves, will act twice as an inlet and
twice as an exhaust passage. R
45  The explanation of the operation has so

far been confined to three chambers; two

outer chambers 27 and a central chamber 17
~ but as before explained the chambers with
. their operating parts are arranged in vertical

5¢ series, and the passages 10, 28, and their con-
necting branches are likewise repeated verti-
“cally, the passages for each transverse group
of the drill[; being identical with the passages
explained in detail. It now remains to be
55 saikd-that all of the hammers do not move
forward simultaneously; but one transverse

group of three hammers move forward to |
strike their drill-chucks while the transverse |

gmuy of hammers next below, move back-
- 60 ward to their initial position. This alternate

operation of the groups is accomplished by

~means of the spiral arrangement of the ports
38 m the inlet valve and in the exhaust valve.
By this arrangement these ports are in ch-
85 gagement with alternate passages 10, like-

‘desire

time the first, thir

; and fifth. transverse..

groups of hammers move forwaid to strike =

‘their drill-chucks, while the. second, fourth
and sixth transverse. groups of. hammofs 70
move backward to their initial positions and ~

vice versa. 'The object and result of this is
to-réleve. the block and its working paits

from’the shock of the blows delivered in ons -

direction, for the opposing blows counter

75.

o
r

balance and relieve the block from one sided™

strain; while the air cushions formed in front - -
of the head of the'drill-chuck and at the batk

of the disks take up the impact of the blows
and save the block-parts from being injured. ;

It might be said that the air cughion i the
front portion of each chamber 15 might re-
duce tﬁe desired force of the hammer blow on
chuck-head because- the pressure is equal

in chambers 15 in {ront of the chuck-head &

and back of the hammers in the chambers 17
and 27. - But the fact is, the drills are at all
times of the operation within one-fourth inch

v
oo

or less, of the rock, while the arsa of the

chuck-head on the cushion side is much, less

than the area of the hammer due to the fact

99

that the area of the shank of the drill-chuck
not being subjected to the pressure of com-
pressed. air, reduces by that much the area = -

of the chuck-head under pressure; and. fur-

ther, the cushion chambers are not cut off

from air passages leading thereto by chuck-

in the chambers and long sair passeges is
only suflicient to protect the front head 40,

95

‘head, so that the slight: compregsion of air

100

should: the drill not reach the bresst of voek.

It will be noted .that the momentum ac-
quired by the hammers due to their travel =
under pressure aids in preponderating to the -

Féxtent over th 'preﬁ‘sum in front of

the chuck-heads. ThWe formation of the: -
block into sections is for the convenient and =

accurate construction and registering rela--
| tion of the ports and their communicating

passages. . -

The proviston of pivotally mounting the
valved drill-block allows it to be swung to
the right or to theleft to adjust it and to-
bring its face at the desired angle to the work * v
and in reversing the travel of the block when

it has reached the limit of its movement
along thie breast to the side wall, so-that the

drills are caused to travel laterally back and
torth as they are advanced in the work., It
will be understood that any suitable means
may be provided whereby the lateral swing

or adjustment of the pivotally mounted drill-

block can be effected and controlled. For )

instance the swing adjustinent of the block

can be made by -the attendant using his
hands appiied to either side of the block at
its front and thus swing it the desired dis-

tance while the gearing, the weight of the

block and the {riction of its pivotal mount-

L g of the block will hold 1t in a set position,

125
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“invention is, that a pair.of mechanically oper-
ated valves are adapted to
- sired number of hammers

15

20

25

- 30

~and' a pair of mechanically rotating valves

38

40

- mounted in each chamber, and a

45

- actuate the drills in alternate groui)s, means
- for continuously rotating

50

99
- tton therewith for mechanically controlling
ailr under-compression to

- bloek having a plurality of chambers theérein.
‘& bammer for each chamber, and a drill for

haust valves,

‘and passages whereby the power is

each chamber at each

block having a plurality of chambers and

8 block, having a plurality of chambers |

‘ated in groups.
“blow, o

801,472

nly

Obviously since the ports .in each of - the
valves are arranged diametrically opposite,
the valves may be rotated in either direction,

Refetring to Fig. 6, it will be noted _
the center of the pivotal mounting of the
drill-block, and the center of the s ur-gear 32
which drives the gears of the inlet and ex--
are coincident, thus the valve

gear connection will be maintained
out all adjustments of the block. _
A novel and advantageous feature of my

operate any de-
by air pressure in
of communicating ports
15trib--
uted to the hammers, so that they operate as
described ; while the valves may be rotated
in either directidn and accomplish the same
result. o o
- I wish it to be understood that I do not |
desire to be limited to the exact details of
construction shown and described, for obvi-
ous modifications . will oceur to g 'personl
skilled in the art, | |
- Ieclaim: = . R !
1. In a device of the character described, s
block having a plurality of chambers, and |
motor fluid passages communicating - with
' end thereof, a piston-
hammer arranged to operate m each cham-
ber, the chambers, the passages and the
drill-chucks arranged in operative groups,

one body by means

'l

each having ports arranced to

Q cause the oper-
ation of the

drill-chucks in groups which
alternate in striking a blow. o _

2. In a device of the character deseribed, a |
motor fluid passages communicating with
each chamber, a piston-hammer operatively
block and e&chi&vim g
caused to control the flov;

ports arranged and caus
through the passages o

of the motor fluid

r the valves, and
means for connecting them to effect their ro-
tation in unison. . _

3. In a device of the character described, |

[

tizerein, a hammer for each chamber, and g
dri:i-chuck for each hammer, said block hax-
ING PASSAZes communicating with the cham-
bers, and including means in assoejs .-

| the passages and to
its exhaust therefrom that the drills are actu-
which ‘alternate in striking a

4. In a device of the character described, a

egch -hammer, said block h

_ aving passages |
leading to each

end of each.chamber, and |

that |

'throug.h-j--f-j‘

forts, said: block

“valve, and having a second passage leadin

( valves that the hammers.

{'| longitudinal sections joined

R

positively operated valves mcluding means
in . association therewith for mechanically
controlling a supply of air under compression
to the passages and its exhaust therefrom
‘whereby the hammers
strike a blow and ate
initial position.

5. In a device of the _
‘block having a plurality of chambers therein,

| & plurality of hammers one operative in each
chamber, g drill-chuck for each hammer, an.

inlet valve and an. exhaust valve including
means I association therewith for mechanio.
ally controlling a

aving
each en
‘exhaust

assages leading from said valves to
5 of each chamber, the inlet and the
valve .controlling ‘the hammers i

of the groups of drills.. = _
- 6. In a device of the character described, a

| -blOck_ hmringa plurality of chambers therein,

2 hammer in each chamber, a drill chuck for
each hammer, an inlet valve, an exhaust
valve each valve having spirally arranged
having a passage leading
at & pomnt between the

rom- each chamber

are driven forward to -
then returned to their

character described, s |

supply of air under com-
Eression to actuate said hammers said block -

-IS
groups and causing the alternate operation
' 85

90

chuck-head and the hammer and connecting

with the inlet valve and with the exhaust
from each chamber at a ‘point in front of the
chuck-head and also at a point back of the
hammer and communicating with the inlet
valve and with the exhaust valve, and means
In association - therewith for mechanically

controlling a supply of air under compression’

assages being

ammers, the ,
e ports of the

reference to t

to actuate said
so disposed with

groups which alternate in striking a blow.

7. A drill block formed ;'
side 1
a transverse end section, and having a series
of chambers one above the other in each lon-
gitudinal section, a driil holding chuck and
1ts operating hammer in each chamber, an
inlet valve, an exhaust valve, both valves be-

are operated in

g 95

100

105 _.

lurality of
oy side and -

110

ing located in the end section of the block and -

| each valve being formed of 2 pair of rotatable

hollow cylinders having ports formed in the
shell and spirally arranged in each valve, said

block having passages formed in the inner

face of the end section and extending
the inlet wvalve to. the .
passage being in hoi'imntal;&linement_ with
‘alining ports in the inlet and exhaust valves,
said block.
‘block and connecting with the transverse
passages i the end

sectlon, two of these pas-

115

exhaust valve, each

120

having also passages formed in the
- Inner faces of the longitudingl sections.of the -

125

sages being provided for. each transverse

groups ot chambers, one. of which is in-each

longitudinal section, one of these longitudinal

passages leading from its.chambers af g point
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" and communicating with one of the trans- | with the inlet valve and with thé exhaust
valve, said block having also a second pas-

verse passages 1 the end section the other
longitudinal passage communicating with the
same chambers at two points one in front of
the chuck-heads and the other back of the

. hammers and communicating with a second

- . passage in the end section; air under com-
pression supplied to the inlet valve, and

- means for positively and simultanecusly op-

- 10

erating the valves, the passages being con-

- trolled by the valves to act alternately as in-

let and exhaust passages, and the transverse

~groups of drills are caused to alternate in

- str

- 15

mg a blow. - -
8. A block having a chamber therein, a

- drill holding chuck and its operating’ hammer
- mounted in the chamber, an inlet valve, an
- exhaust valve, said block having a passage

leading from the chamber at & point between

20

~ shaust valve said block having also a second |
passage leading from the chamber at two

29

. valves.. . ~

30

the drill-chuck and hammer and communi-

cating with the inlet valve and with the ex-

Eoints one in front of the chuck and the other
ack of the hammer and communicating with
the inlet valve and with the exhaust valve,
and means for synchronously operating the

9. A ‘block having a chamber therein, a
drill-holding chuck and its operating hammer,
an 1nlet valve, and an ekﬁaust valve, said

- block having a passagé leading from the

ing with the inlet valve and with the exhaust

+, valve, and having also a second passage com-
- - mumeating with the chamber at two points

“ one in. front of the chuck and the.other back

10

45

20

- of the hammer and communicating with the
mlet valve and with the exhaust valve, a con-
~ stantly maintained fluid cushion supplied at

the rear of the chamber, and means for me-

chanically operating the inlet valve and the

exhaust valve. - . -
- 10. A block having a cylindrical chamber
thérein, each end portion whereof is of

greater diameter than the intermediate por-

‘tion, a hammer adapted to be reciprocated in
~the mtermediate port
drill-holding chue

Fortion of said chamber, a
¢ having a head adapted to

~.be reciprocated in the front end portion of

said chamber, 4 disk seated in the front of

the rear end portion of said chamber against
the shoulder formed by the intermediate por- |
98 tion thereof, the blﬁc{t 8V} '

- municating with-the rear end

having a duct com-

1

chamber ‘at- the rear of the'disk, an inlet

- valve and an exhaust valve the inlet valve
- - being in constant open communication with

L

the duct communicating with the rear end

- portion and maintaining condtant pressure

65

against the rear of the disk therein said block

having a passage 13, 18 and 10 ledding from

~ the front portion of the chamber at a point
back of the chuck-head and communicating |

}g(_)rti_on of the

{

~.“chamber at a point back of the chuck-head |
.- and 1 front of the hammer and communicat-
39

in a drill and its

sage 20, 22, 24 and 28 communicating with

the front end ]éortion of the chamber in front -

of the chuck-head and communicating also

with the rear end of the intermediate por-

tion of the chamber and communicating also .

valve, a suitable actuating fluid inlet.to the
inlet valve, and a power driven shaft and

‘gearing for simultaneously operating "the

valves so that the two passages are placed
alternately in communication with the mo-

with the inlet valve and with the exhaust

79

tive fluid supply and with the atmosphere -

the ports of the valves being so arranged that
when the mmlet valve is admitting motive
fluid to either passage the exhaust valve has
closed the exhaust end of that passage and

fluid supply from this passage.

~11. A bleck having a plurality of
chambers therein in groups a drill-chuck in

drill-chuck, an inlet and an exhaust wvalve

hammer-

80

‘'when the exhaust valve is exhausting a pas-
sage the inlet valve has cut off the motive

86

each chamber, an actuating hammer for each

90

having ports and housed within said block, |

t sald block having passages communicatin

with each end of each hammer-chamber an

with the ports in said inlet.and exhaust
valves, and. gear connecting the valves,
whereby the valves are positively rotated to-
gether. '

j .

12. A

95

block, having .'::1',? plurality of ham-

mer-chambers therein in groups, a drnill- -

chuck+for each chamber, an-actuating ham-

mer for each drill-chuck, an inlet valve and

an exhaust valve having ports and housed
within satd block, said blo¢k having passages

100

communicating with each end of each ham- -

mer and with ports in said inlet and exhaust
valves, and power operated gear connecting
the valves, a pivotal mounting for the block,
the center of sald pivotal mounting and the

105

center of the valve rotating gear being coin-

cident, whereby the valve gear connections
will be maintained in any

. adjustment of the .
‘block on its pivotal mounting. . ..

110

-13. In a device of the character de scrlbed, :

a block having a plurality of chambers there-
| | Oﬁﬁratln;g hammer in each
chamber, said block having passages leading

116

to each end of each chamber whersby the

drills are arranged to operate in transverse

groups in said block, an inlet valve having -
SR 3 PHELIL Al LubuU- 120
Jlar from end to end, and distributing ports -

inlet ports mediately of its length and tubu-

extending from the mediate ports to. each

end of said valve and having communication

with each chamber of each group of drills,
and a tubular exhaust valve having commu-

nication with each chamber of each group of
drilis and exhausting at its dpen lower end
outside of the block, the ports in the valves
being arranged in registering relation to the
seid pasgsages. o

125
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chambers, a drill-chuck and a hammer in

-each chamber, an inlet valve and an exhaust
“valve each formed of ahollow cylinder closed

at one end and having ports through its shell
the valves being seated in circular chambers

formed in the block the chamber for the inlet -
valve extending partially through the block

and the chamber for the exhaust valve ex-
tending through the block the open end of
the exhaust wvalve projecting beyond the

bottom of the block and the interior bore of.

cach valve forming a fluid passage which is in
constant communication with the ports in the
shell -the valves, and means for holding the
valves in place in the block and mechanical
means tor operating the valves. '

15. A drill block comprising a central ver-
tical section, connected outer vertical sec-

tions and a transverse end section; the cen-
tral and outer sections having horizontally
disposed evlindrical chambers therein, the
chambers of a section beingin vertical aline-
ment therein and the chambers of the outer

5 sections being in horizontal alinément and

cach chamber in the central section being dis-
posed below the horizontal plane connecting

alining chambers in the outer sections, a drill

carrving-chuck and its reciprocatory actuat-
Ing hammer mounted in cach chamber, an
inlet valve and an exhaust valve mounted in

the end section each valve being in the form

of a hotlow cvlinder having ports throughout

its length the said block having horizontal
passages leading from the ports of the valves,
to the chambers the ports controlling the
Chorizontal passages to. cause the drills to-f
~agtuate in groups, said grolups alternating in

striking a blow cach group comprising three
drills one in each section the two outer ones

being in horizontal alinement and the drill

in the centrgl section heing immediate below
the horizontal

16. In a device of the character described,
a block having a plurality of chambers, a
drifl-carrving chuck, and its actuating ham-

mer fitted in each chamber, an inlet valve,

and an exhaust valve,-each having a plurality

ol ports, and megns for mechanically actuat-
ing the valves,ithe said block having pas-
Csages. extending from the chambers to the

inlet-valve and exhaust valve, the chambers
being so related through the medium of the
passages and valves that the drills are actua-
ted ‘in groups which alternate in striking a
hlow. L - . o o
17. In a valve for operating rock drills, a
plurality of hammers, a drill carrying chuck-
head Tor each hammer housed within the
block, satd block having passages communi-
cating with each end of each hanuner and
cach side of each chuck-head, a pair of valves
housed within the block at richt angles to

the movements of the hainmers and having.

plane connecting the outer
drils. E ; |

7

ports communicating with said passages, and
spur-gearing mounted on the block connect-
g the })&11' of valves and rotating them con-

tinuously in-the same direction and a power
‘operated shatt for operating said gearing.
18, A drill block formed of a plurality of

longitudinal sections joined side by side, each
section containing a hammer, and a hammer

el

70

actuated .chuck, said block having pdssa,ges .

leading to each chamber, and a transverse
block section flanking the ends of said longi-
tudinal sections, a pair of valves housed

<79

within said end section at right angles to the

axis of said hammers, and having ports com-
municating by a passage commoini' to_both

valves and which communicates with the

passages by which compressed air is delivered
to and exhausted from the chambers.

19. In a drill-block having a plurality of
chambers, a hammer for each chamber, a
drill-chuck for each hammer, an inlet valve
and an exhaust valve each formed of a hol-

low cylinder closed at one end and having

ports through its shell and seated in circular
chambers formed in the block, the interior
bore of each valve forming a fluid passage
which 18 in constant communication with the
ports 1n the shell of the valves, said hlock

having connecting fluid operating passages

for the chambers and valve. ports, means for
holding the valves in the block, and a power
driven shaft for mechanically rotating ‘the
valves. L | |

20. In an impact tool having a plurality of

‘chambers, a drill-chuck and a hammer for
~each chamber, & pair of codperating mechan-

1cally actuated rotary valves for receiving

and distributing the operating motive fluid

tor the hammers and exhausting it therefrom
sald block having chamber connecting pas-

sages having communication with said pair

of valves for supplying the motive fluid to
the hammers, substantially as«lescribed.

21. In an impact tool having a plurality of-

chambers arranged in vertical groups, a drill-
chuck and a hammer for each chamber, a

pair of codperating mechanically actiated ro-

tary valves, the inlet valve having ports for

recetving and distributing the operating mo--
tive fluid {- each hammer, and the exhaust

valve *having ports. corresponding and in
communication with each hammer-chamber,

sages having communication with said pair

of valves for supplying the motive fluid to-
“the hammers, and means for connecting and
{ rotating the pair of valves together,

In testimony whereof I have signed my

name to this specification in the presence of

two subseritbing witnesses.

Witnesses: - a
- HueNry Knwiser, -
v, . ANDERSON, .
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sald block having a chamber connecting pas- -
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GRORGE ALLEN FOWLER.
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