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_pplicatlon ﬂled July 22, 1914. " Serial N, 852, 497

7o, all awhom it may concern: ‘
Be it known that I, Georce H. GILMAN,

-a-¢itizen of the Unit gd States, and a resident
o

~of:Claremont, coun
‘5 of New Hampshlre, have. invented an Im-

f Sullivan; and State

provement in Drilling Apparatus, of which
the Fllowing description, in connection with

-~ the accompanying drawings, is a specifica-

‘10

tion, like characters. on the drawmo's rep-
resenting like parts. .-
This -invention relates to.: pressure fluid

" “moters; and feeding devices therefor, and. to
~ their control, and is more especially, though
“mnot exclusively, concerned with a pressure

15

worle; means for ejecting the euttmo's from

. '20.

125

fluid impact or percussive drilling tool hav-
- ing pressure fluid feeding means for advanc-

ing the tool toward or retractlnfr it from its

and,cleansing the drilled | hole, and means for
codrdinately controlling the tool, its feeding

:means, and the hole clearing means.

My invention will be best understood by
reference to  the : following specification,
When taken in-connection ‘with the accom-
panying. drawings of one specific embodi-

- ment thereof; while its scope will be more

_particularly pomted out in. the appended

o elaims.

30

35

“Fig.

In the dfmwngs F]gure lisa , side eleva-
tion of a drilling apparatus of the general

_type known as a stopmo drill; a portion of

the feed means and the drill-bit . being
broken away; Fig. 2 is a sectional view on
line 2—2of Iig.'1; Fig. 8 1s a d=tail longi-
tudinal sectional v1eW also on line 2—2 of

: "»the cylinder with its head block and adja-
. cent parts; Fig. 4 is a detail elevation of

40.

s

50

the valve on a'much enlarged scale; Fig. 5.

is'a detail elevation of the valve, also on an
enlar ged. scale, as viewed from the right-
hand side of Iig. 4; Fig. 6 is a detail “ele-

‘vation of the valve, also on an erilarged scale,
as v1ewed from the right-hand side of -Fig. -

5, that is, ‘the 0pp0$1te side to that shown
in. Fig. 4; Fig. 7 is a detail elevation of
the \fllve, also upon an enlarged “scale, as
viewed from the right-hand side of Fig. 6,
that 1s, “thie side. opp051te to that shown in

Fig. 5y I‘lg 8 is.a plan section on line 8—8.

of Blg 4; Fig. 9-1s a'plan ‘section on' line
9--9 of F]g 5 Tig. 10 isa plan section on-.

~ ‘line 10—10 of I‘lg 6; Fig. 11 is a plan sec- .
" tion on line 11—I11- of Flg (6 Iugs. 12 to

‘inclosed by a bracket.

1, but on an enlarged scale; showing.

- 2J, inclusive, are groups of detail sectlonal

views illustrating the throttle valve in vari-
ous positions of adjustment, each- group
comprising six views, namely: a, b, ¢, d, ¢, f,
In each group, the
view « is a sectional view corresponding to
Tig. 8, on line 8—8 of Tig. 4; the view b is
a sectional view correspondlnfr to Fig. 9, on
lint 9—9 of Fig. 5; the view cis a sectlonal
view on line ¢—¢ of Fi fig. 53 the view d is a
sectional view conespondlnfr to Fig. 10 on
line 10—10 of Fig. €; the view ¢ 1s a scc-
tional view corresponding to Fig. 11 on line
11—11 of Fig. 7; and the view f is a sec-

tional view correspondmg in a general way

to the axial section of the valve in Fig. 3,
though i in some instances, the plane. of the
section is varied, as shown by the section

“lines f/—f in each figure.

Referring to'the drawings, and to the em-
bediment -of my inventicn which I have
selected for illustraticn, I have there shown

a drilling 'Lppalatus comprising a drilling
tool 21, havi ing a cylinder 22, within which

a plston 23 is mounted to 1e01proc'1te -This
pistcn may actuate a working tool in any
other apprcpriate manner, but is heréin pro-
vided with a reduced portmn 24, censtitut-

ing a hammer kar extension admpted to de--
. liver a rapid succession of blows upon the

inner end of a drill-bit 25, held in a chuck 26
in any usual ‘or ‘désired manner.
The drilling tccl may be either the valve-

55

60

70
75
80

8%

less or the valved type, but the latter is pre- -

ferred, and is herein provided with a pres-.
sure fluid distributing valve 27, working in

a valve casing 28, the latter havmv a pres-

sure supply space 29, frem which the pres-
sure fluid under the control of the valve is
delivered to opposite ends of the cylinder,
and is exhausted therefrom in any appro-
priate manner, which it will be unnecessary
herein to clescrlbe, since it forms no essential
part of my present inventicn. The cylinder
1s herein provided with a rear cylinder head
in the form of a head blcck 30, having one

or more, herein two, pressure ﬁmd supply-}
passages 31 and 382, leading through  the.

valve block to and through the evlmder cas-

dlstrlbutlno valve casing.

. A fluid supplv tube 33, passing’ through'

90 -

95

107

Aing to the constant’ pressure space 29.0f the,

105

“an axial perferaticn 34 in the piston and its

hammer bar e;\tenswn terminates at its for—



' ¢

185 h

ward end in an axial perio t
may be supplied

drill-bit, sherchy, o

1,175,745

. is.&-contrelling.

9.4 o
0, having capacity

a-throttle valve 5 for co-

with gaseous fiu: ter forghe purpose ordinatel ¢ tool, feed-
*of laying the dus cleansifig the “drilled: ing: e L] ureAuid to
5 hole, or both. - In the present instance, the - the dr1 -bit; the supply tér to the drill- 70
fluid supply tube 1s sapported "at it redn - bitrandithe supply of p o' flaid*to the
* end+in sthe.,valve, block 30 in any: syitable-front end of the cylinder and the drill-bit
‘manner,. which it 1s unnecessary herein’ to / chuck; to preyent the entrance of water and
~ describe, and receives gaseous:fluid, such for - sludge, as will . appear more. fully ‘hérbin-
16. example .as air, under pressure, through a after. D -

passage 86, and water through a passage 38,
. both ‘of which will be referred
~“hereinafter. - The passage 37 may be placed
in communication at will with a swater, sup-
ply. pasage 38 leading from a water supply
" ‘chamber 39, the latter communicating: with
L0 a water supply conduit
 may be supplied-to ‘the pa

15

“ber,. 42, there’ commingled with. the, air .or
gther pressure fluid from the passage 36,and
“‘delivered through the fluid: supply rtube 33
" to the hollow drill-bit 25.

37 and 387are, as a2 matter of fact, in front
_95. of the pline of the section; Fig. 3 (ses.Fig.
1), but for the dake of ‘clearness of illustra-

" tion; these passages are
“lines in’Fig. 3.

"The, drilling

.20

.. 30
"+ feed cylinder niember 43,
" ‘member 44, either. ‘of 'which .may be con-
" nected.to the drill tool, but herein. the piston

“mnember is . provided: with. a piston rod :45,
- 35 secured to the |
* " gylinder of the drilling -tool.
- device may be, snd preferably.
 “acting,—that ig to say; it
"7 advancing’ the:
4 tracting 1t

.~ the piston rod is hérein provided with a.pas-

is, double-

has’capacity. for
drilling tool. toward or; re-

“‘sage 46 terminating at.the vear side of, the -

‘piston 44,and a passage 47 terminating ab its
other side. “Assuming that the feed cylinder
43 is Held fixed when pressure fluid is sup-

.45 r
- the passage 46 and withheld from

plied to

- the passage 47, the drilling tool is advanced:

- toward its work; while on.
. pressure fluid be supplied to the passage 47,
50 and withheld from ‘the passage 406, the ‘tool
. yill be retracted; * The foed cylinder 43 may
" “be held fixed in any appropriate ‘manner,
~and if desired may be provided with a ‘spur
S 4840 be placed against.a suitable abutment
- 85 on the floor or wall of the mine, but the-tool
-i§ particuldrly intended | '
;- .mounted apon’ & post or-columny an

the ‘other hand, it

oo secured “to

herein to- describe;
' matter of & separate application. .
L Preferably mounted in the head block 30

=

.to-more fully

40, ~whereby water:
Som ssage 37-and con- .
*“dueted therefrom by a nozzle 41 toa cham-

The pissages 36, -

ghown -in- broken,.
I e . sure fluid
tool may be fed by pressure .

‘fiiid feeding means; herein - comprising a.
and-a feed piston -

head block 80, and thus to the
The feeding

from its work,—and to that.end;

and adapted to be’
it ) d to that ~
end, is provided with s-mounting compris--
- ing a swivel-member 49, formed in the usual’’
‘manner for support upon: a, saddle, and is
, the feed cylinder in any appro- :
priate manner; <which it will be unnecessary "
-as it forms the’ subject

- 75
‘The throttle valve is herein provided with

an axial chamber 51y 'i-e(_’:éivixigm;asUp'ply_;Qf

‘pressure fluid fromy a, pressure-fluid inlet 52
_to whicH is” connected :a Pressures fnid:
“ply conduit 53, The. valve s
vided with a shonldered i
“upon g sedt 55 against:
4 suitable! gpring 56 pr
lower: end of “the “va
turning the valve,’ the latte
. vided with a stem 57;-t67

‘a handle 58, and if-desire
be held -in the” selected
ment by a- detént; spring:
.valye may be otherwise gaita blyidfo Lwath
_ports ‘and, passag “for- the: dontrol ofiyther
tool, the feedin ans, theisapply-of ipres-

St id-to the drill-bit; the supplyiiof aya-

“'tor. to: the drill nd the: supply ofipres-

t
wa

sure. fluid  to ‘the ""f’rbnfi*en'd‘ ofcthescylinder 9t
and the' drill chuek, but T preferstalemploys

\ ;the‘,arl-jzingémen,ﬁof"pg_rts and:pa
* T will now deseribe. =" "

U7 Thé circurifetenti

oY

savhich’ -

al sdiface ofutheivalve

is heréin provided” itha -groove: Bxawhich 1

in the, zero or: initial positionbofythe alye
~establishes: sommunication bétweensthe ,tor-

Wward feed ” passage 46 and: thérexhaust.port

or vent 61 leading to the atmosphere:isi(See

Fig. 12, partidxﬂ‘d'rly views @ andiif) The 1

circumferential’ ‘ o valveisialse
provided with a‘gr oove 62y whichiin the zero
“or initial position’ “of.. thevfxzmlxre;f;.,e’stablfishes
‘ : $hreverselonrear-

econd exhaust

rface:of

: cdmlnuniéatidn"be,tw‘een.-"t'fh'e
+ward feed " passage 47 and!
port or vent 63; leading
(see Fig.. 19, particularly v
“Thus when the valve igin itsmeroorinitial |
- positioty, ‘communication: is- established. be-

' fween ‘bqthiéﬁds“of the feed eylinder anid the
_atmosphere; whereby the feéd pistonmayqbe
adjusted ~manually witheut:rest
ceftain, timésin* the operation. o
chine, . the communication’ of ithe
feed ”’ pussage 46 with ‘theatmesphere by
way of the‘gréove 62 is. closeds; and: commu-
nication s éstablished between ‘said> passage -
‘and: the pressure - fluid -supply '

&
ixe)

ws, i and ).

P
thereby to
feed the. tool forward. +Atrcertain:times in
the operation of. the ‘machine, the. communi-
cation” between ‘the - reverse: o rearward
feed passage 47 and ‘the: atiosphere by way
“of the groove 62 is:closed, ‘anid seommunica-

*“tion is éstablished betieen 'said passage and

“ the' pressure fluid 'supply,'-ther"gbyi; to; cause



the tool to be ~stracted. All of this will

tmore fully appear hereinafter.

‘to the rear”end of the feed cylinder is sup-
plied*with pressure fluid to advance the tool
by ‘a:pork 64 extending entirely:through the
circumterential wall of ‘the valve; ‘and com-
muhicating with! its interior pressure fluid
<supply chamber sl This:portiis herein pro-
vided with a laterally-extending circumfer-

‘supphied when the port 64 1tself registers
_avith the' passage 46. The port 64 is also
cutilized at a certamn time in thie operation of

ablish. communication between the pressure
ifluid supply and the passage :31: “During

31.is placed in communication with the pres-
s surefluid supply by 2 port 66, extending en-
stively -through: the  circumferential wall of
he' valve into communication with its inte-

or pressure fluid supply: chamber 51. "It
will be remembered that the passage 31 leads
o ‘the “digtributing’ valve ‘chamber of the
il tool. +"The passage 32, which also.leads

00l;°is also placed in communication with
_the: pressure fluid supply by a port. 67, ex-

vwall of tlieivalve;-and: communicating with

51+ When the pressure fluid As to be stup-=.
‘plied: to the eylinder:to cause the tool to be
sretracted,: the: port 66:at sueh: time is uti-
1zed to establish' communication’ betwien
ithe pressure fluid supply and the “reverse
~or rearward ‘feed . passage 47.  As a means.

+ flnid ‘to be delivered to the drilling tool to
run the:same slowly and. “spot ™ the- hole;
“ theport 66 is herein provided-with a cireum-
ferentidl groove 68y which is-adapted to reg:
sister with the passage 81 leading to the tool
. in advance of the .main portion of t! .

porE G4 ‘

oo T will ‘nowjdes‘r:tl“‘i}bé f;h‘e‘ pol‘fs in'the valve
0 whereby ‘pressure flnid s supplied ‘to. the
fluid supply. tube! 33" at: certain -periods iu

pose; the valve is herein provided with two
ports 69 and. 70, leading from the internal

cumferential wall.i Fither _of. these ports
may be brought intoiregister svith the here-
inbefore - described passage :36, leading to
the chamber:42; and the fluid supply tuke
33. . In order to maintain: communication
between eachiof these ports and the passage
36 /during: a considerable payt-of the turn-
ing movement of the valve, the latter is
herein. provided: with : two! circumferential
grooves 71 and 72, communicatitig- respec-

" 3,175,745

o The ® forward ‘feed  passage 46 leading -

‘ential groove 65, whereby at certain posi-
‘tions of the valve,; a smaller quantity of air.
nmay besupplied toithe féed cylindet than is . -

.the machine, as hereinafter-described, to es--

. the normal operation of the tool, the passage -

sthesdistributing valve chamber of the'.

teriding entirely through the circumferential -

tsiinterior pressure fluid supply: chamber

‘for catising-a very small supply of pressure.

- the operation of the machine: - For this pur-—

cliamber 51 of ‘the. valve through its cir-"

8

tively with ’zx‘-nd forming in effect parts of

the ports 6% and 70. It will be observed
that in: positions Nos. 1, 2, 8, 4, 5, and 6,
shown in Figs. 18, 14, 15, 16, 17, and 18|

respectively, the groove 71 is in register with 7

the passage 36, and ‘thus causes pressure

fluid to be supplied to the drill-bit, while in
positions Nos. 7'and 8, shown in Figs. 19

. and 20, respectively, the groove 72-is in reg-
. ister with the passage 86, and thus causes

pressure: fluid to be supplied therethrough
to the drill-bit. - '
I will now describe the. grooves in the

.valve, whereby water is supplied to the fluid

supply tube 33 at certain periods in the op-
eration of the machine. For this purpose,
the: valve . is herein provided -with  two

‘grooves 73 and 74, each having a generally

U-shaped form. The groove 73 is provided
with. an- upper ecircumferential®portion 75,
adapted at cértain times.in . the - operation
of 'the machine to register with-the upper
passage 87. The groove 78 is also provided
with a lower  circumferential portion- 76
adapted at such times to register with the
lower .water supply passige 38. Similarly,
the gioove 74 is provided with an upper
circumferential portion 77, which at certain
times 1n- the operation- of the machine is
adapted: to- register With  the upper port 36
and is also provided. with a lower circum-
ferential-portion 78, which at such times is
adapted to. register with. the lower water
supply passage 38. When the valve is in

the position shown in Figs. 15, 16,17 and

‘ > 73 maintains communication
18, the groove :

between the water supply and the water pas-
sage 37 leading to the fluid supply tube 33.
When, however, the valve is in the position
shown.-in ‘Figs: 19 and 20, the groove 74

‘maintains communication between the water
passage 87 leading to the .

supply and the
fluid 'supply tube.
It now remains to describe the ports.and

passages whereby pressure fluid is supplied

to the forward end of the cylinder and to
the chuck bushing at certain periods in the
operation of the machine. '

The: valve biock js herein provided -with

a passnge 79, leading therethrough to and :

througl the walls of the éylinder, and hav-
ing a port 80 opening into the forward end
of the cvlinder. The piston extension 24

-
e

80

90

100

105

110

hereinbefore’ described ~may be provided -

with-one or more, herein a plurality of rifle
grooves 81, utilized for the actuationiof a
chuck rotating mechanism 82. the latter be-
ing: preferablv the same or similar to that

which forms-the ‘subject matter of United

States Lettérs Patent No. 1,084,010, granted
to Sullivan Machinery Company, July 30,
1912, a5 my assignee. When the piston 23

moves. vearwardly to ‘a.certain point, the

rear ends of the grooves 81 enter into the

forward end of the cylinder, and thus’ es-

132




20

25

30

x : / o L178745

‘tablish cqmmunicgﬁion between the latter

and a éHamber 8% witliin the‘chuck 26, and -
he”rear ‘end of -its chuck bushing '84.
During: the ‘normal operation of the ma-~
“The drill is then placed.so that when the 70

at™y

chine, Sufficient pressure fluid-is conducted

“from the cylinder - through .the grooves 81

to'the chamber 83.to prevent the entrance of

water ‘or sludge, which might otherwise find
- its"way thrcugh the chuck bushing, and -
" thus into the cylinder. It will be readily

*‘appreciated that the entrance of such water

and‘sludge would be apt to produce serious
injury to the drill tool.. When, however,
the pressure fluid for the actuation of the

_cylinder is excluded from the latter when-
“the piston is-at rest, and when the drijl-bit .
is'in“the drilled hole and water would be:

apt to enter the:chuck bushing and cylinder,

. . ’ - -
in this position, the feed cylinder may be
moved freely to and fro with relation to the:
feed -piston, so that the:preliminary:adjust- .
ment’ of 'theé machine may:be. accomplished.

end of the drill-bit is against or adjacent : .
the work, the feeding device is contracted,— °
that is to'say, the feed pisten is adjacent.the..
rear end of the feed cylinder.. Having prop-.;

erly arranged the-machine, as will be readily. 75

understood by these skilled in the art, the
operator . then grasps the handle .58 and..- '
turng the same contra-clockwise from the; .

initial or zéro position shown in- Fig: 12,
toward the No. 1 position shown in Fig: 13...

80

_The first event which takes place-is the ad-; s

pressure fluid may. then be supplied to the -
forward end of the cylinder by way of the .

“passage 79 and port.80.: Such pressure fluid
is automatically supplied at the proper time,

under the control of the described: throttle

‘valve, by the use of the pofts in the valve

which' I will now:describe. - .
“Extending . through . the circumferential
wall i6f the valve is a port’ 85, and leading
therefrom is‘a cireumferential groove 86
forming in effect a circumferential continu-
atioii thereof.: When the valye is in the po-

mission of ;pressure fluid to; the-chuck bush- .

ing by way of the port 85-and passage 79,
and the admission of pressure-fluid. to. the..
fluid supply tube.33. by way of the port 69, 85
groove 71, and passage 86 (see. Fig..13)a« ..
The next event which takes place is'the-closs
ing of the communication between the rear;

?

~end of the feed cylinder, due to the move-::

“sition-illustrated: in- Figs. 18,14, and 15,
- the' port’ 85 and its groove 86 maintain com-’

40

munication- between the pressure fluid sup-

ply and the passage 79, leading to the port.
. 80 at'the front end of the cylinder.” When
“the valve is in the position shown in Fig. 19,

cominunication * between. the pressure -Huid
supply ‘and the passage 79 is established by
a port 87 extending through the circumfer-
ential wall of the valve. ' It should here -be

S ohseived that the communieation thus estab:

lished between the pressure fluid supply and

. the port-80 at the forward end of the cyl-

4

65

inder. ocenrs’ only at such times as the sup-
ply of pressure fluid is cut off from the sup-

- ply space 29 of the distributing valve 27.
_"“Having described the several ports of the

controlling valve,'T will now describe the
géneral operation of the controlling. appa-
ratus and the varions events which occur in
turning the valve to its. several positions,
reference being had. to Figs. 12 to 20,-in-

‘clusive, ¢ showing . the _différent positions
‘which ‘the’ valve occupies in-the use of the,

machine. ~ The initial. or neutral position
of the valve is shown in Fig. 12. It will be

~ observed that in this position of the valve,

60

communication -between—both. ends of the

“féed -cvlinder ‘and the atmosphere is. estab-
‘lished by way of the exhaust ports or atmos-
. pheric vents' 61 and 63, while. the supply

- ot motive fluid iy entirelw clt off from the

6

ment of the groove 60 out.of register with -90
the atmospheric air vent or exhaust port 61 :.
Simultaneously therewith, a limited supply..
of pressure fluid is admitted. to the rear énd.i
of the feed cylinder by way:of;the port 64
groove 65, and passage 46, thereby causing::95
the “tool. to: be advanced slowly.. . Pressure. .-

. fluid is still excluded from the:front end ofi:

the feed cylinder; and the same is still .open.:
to the atmosphere. “Pressure fluid :is still:

“supplied ‘to the chuck bushing:and .to:the 100

fluid supply tube, asin the. position shown:
in Fig. "18. - It will be understood. that.dt-:
this timne, the supply of water is shut .off.
The next event which takes place.is the ad-; ,
mission of water to the fluid supplv-tube; 33,:105
by way of the passage 87, groove 76, groove.. .
73, groove 75, and passage 37 (see Fig. 15).:

Tt will be understood that in other respects,:
the  conditions prevailing-in ‘the -position:
shown in Fig. 14-arve still maintained, and:110

© it will be understood. that: the: drill-bit is?

now firmly pressed against the work and: a.
supply of commingled. pressure - fluidi and .-
water is delivered to the cutting end of the-

~drill-bit, while water -is prevented’ from 115

entering ‘the chuck’ bushing because of the ..

fact. that pressure fluid is supplied to the:

- Jatter. 'The fourth event which takes plagce:

is the admission of a limited sunply of: pres-
sure fluid: to the hammer: drill by way: of. 120

_the port_ 66, its'grooves 68 and the passage. - ..

31, whereby the hammer"is'caused to-operate
slowly to “spot” ‘the hole. . Simultaneously;

“therewith. - the pressure - fluid . supplied

through the passage 79 .and port 80 to, the 125
forward end of ‘the cvlinder-.and to the ..

ceut ‘ . chuek bushing is cut.off by’ the.movement.
feed. cylinder, -the drilling tool, the drill~_of the port 85 and its passage 86 to.a posi-

“bit, and -the: chnek bushing: and the water: .-
.supply is cuf' off as well. - 'When the valve'is

tion ont.of register with. the, passage 75
(see Fig. 16). - In other.yespecs, the.con- 130
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. ditions obtaining in the position shown in
 Fig. 15 are still continued. = The operator
L %QW‘. continues to move the valve, first to the
oo No D
. then to the No. 6 position llugtrated in Fig.

=718, In the No. 5 position, conditions are-

~ the same as in the No. 4 position, except that
' the supply of pressure fluid to the cylinder
. of ‘the drilling tool is one-half of the full
o capacity. Tn'the No. 6 position, the condi-

. tions'are the same as in the No. 4 and Nois

" positions, except that the ports leading. to

_ ‘opened to their fullest extent, and the tool
is in full operation. At such times; it is to
“be' noted that both pressure fluid and water
are supplied to the drill-bit, thus causing
3 % o laying of the dust and the expulsion of

Hlve is maintained in. this position until
ole has been: drilled to the -~ desired
th, whereupon: the Avalve is-turned clock-

by a reversal of the order of events

re. Continuing to turn the valve

as
¢}
on’ ‘toward the No. T position shown in
9, it will be observed that the passagg
ding to the rear end of kHe feell cylin:

 “der is now placed in communication with"
' the atmosphere, by -way -of the groove 60
. and atmospheric vent or port 61 (see Figs.:

aand f.)  Pressure fluid isnow supplied by
£ the port*67 and passage 47 (see Figs.
and f) to the front end of the feed
g, thus causing the tool to be re-

35

hole:

S

to the drill-bit, because of the fact that. at
this time, the groove 74 registers with the
. water supply passage 38 and the passage
“45 37, the latter leading to the fluid supply tube.

~ bit'is being withdrawn from the. drilled
hole; the latter will be cleared of the cut-

will he noted that the port 87 is in register

rn the valve toward

. the port 67 supplying pressure fimid to the

g0 feed is now fully .o and: the port 04 is
. i ‘ ssuge: 81

ng.t

osition illustrated in Fig. 17, and

20).

‘ “the cylinder of the drilling tool are now"

¢ -cuttings from the drilled hole. The

q its initial or neutral position. This
§l of the valve is of course accom-

¢ the machine with all ports .closed, :

s¢ from its initial or neutral posi--

from One position to another

neted and - withdrawn from’ the drilled
‘At the same time, 2 supply of gaseous'
' fluid or gaseous fluid and wager is delivered.

* Thus it will be apparent that as the drill--
. tings. At this moment, the supply of pres-:

. sure fluid to the drilling tool is cut. off, but -

with the passage 79 leading tgthe front end.

_of ‘the cylinder and ‘the chuck: bushing, -
1 whepeby water and sludgs ‘are  excluded
' 56, therefrom, The operato o continues to

‘ ; s Wo.. 8 position
own in Fig. 20, Conditions new continue.
exist as insthe No, 7 position, except that

leading to LECRLL IR 3
: 9. 'The combination of a drilling tool hav:" .
ing means for.conducting: pressure fluid and - ¢

o

to deftyer pressure fluid to the feed (see
Figs. 14, 15,16, 17 and 18), is now utilized

to deliver fluid to the drilling” tool, while

on the other hand,. the port 6'?, which , was

heretofore employed to deliver pressure fluid
to the drilling tool by way of the passage 32
(see Figs. I7:and 18), 1s now utilized to
deliver pressure; fluid to the feed reverse by
way of the passage 47 (see Figs."'19 and
Tt will be noted that, in the No. 8
position: of the valve, shown in Fig. 20, the

" drilling. tool is operated, and pressure fluid

siipplied to the front end of the cylinder and
chuck bushing, by way of ‘the passage T9
and port 80, is cut off by the movement of

~ the port 87 from the position shown in Fig.

19 to that shown in Fig. 20.  'When the drill-

bit ‘has been ‘withdrawn from the drilled

hole, the operator turns the controlling
valve back to its initial or neutral position,

70

80

85

thus reversing the order of events, and leav-

ing the tool as before with the pressure fluid
shut off from all ports. Owing to the pro-
vision of the described means for conjointly
controlling the drilling tool, its feeding de-

vice, the supplies of gaseous fluid and water

to the drill-bit, and the supply of pressure
fluid to the front end of the cylinder and

place in their proper sequence, without any

attention on the part of the operatgr other:

than to simply turn the handle continuously
aceording to
the circumstances. ' C SRR

I the nature of the work.does not call for

-water, the supply may be discontinued en- -

tirely by the use of a shut off valve 88, and
the supply of pressure fiuid to the drill-bit

‘is continued as before.

‘While I have herein shown and described

one specific embodiment of my invention

for illustrative purposes, and have disclosed
and discussed in detail the construction and
arrangement incidental to one specific appli-

cation thereof, it is to be understood that

the invention is limited neither to the mere

- details “or relative ~arrangement of parts,
nor to its specific embodiment herein shown,
but that extensive deviations.from the illus-

trated: form of embodiment of the invention
may- be. made, without departing from the
principles theveof. - o0 v

Having thus described -my invention,
what I claim and desive by Letters Patent
to proecure is: o

1. The combination of a drilling téol hav-

ing. means for conducting water to the

drilled holé; medns for feeding said drilling

tool; and means for cobrdinately controlling
ssid drilling -tool, the water to the drilled
hole, and said feeding means. ' '

or to the drilled hole; means for feeding
drilling teol; and mesng for cobrdi-
- ; R . -

90

chuck bushing, the desired,operations take -

95

100

105

110

115
120
125 -

18¢
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siloted preweht the: entrance of water or-sludge .
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pressure fluid and water to the drilled hole,
-said, feechng}means

The combination, of a drilling ‘tool hfw—
s sfor conductitg water to -the
' ,me‘\ns “for. feedlno said drilling
. meaps to cause said ieedlno means
ce S‘Ud tool toward the WOlk, the

\ and the drﬂhng tool to operate
d_e1 mmed

he ‘drilled hole _means for feedlng
ling . tool; and means to. cause said

 on feeding. ineans to advance said tool toward

the: york, the pressure fluid and water: con-
ng means: to conduct: the pressure fluid
andiwater to the,work,.and the drllhng tool

e-in.the order named. -

mg means: for conducting water to the
illed. hole; means for feeding said drilling
ol;-and, means to cause said drilling tool
25 to; ;operate, the feeding means. to retract the
1..while: it -is operating, and the water
ing means to conduct water to the
vhile the tool is being retracted.
_ . ‘The combination of a drllhng tool hav-
- 30 1n<r means for conducting pressure fluid and
LE W ’atel to.the drilled ll(ue means for feedlng
' . ;"'lhpg ool and .means to cause said
ol to.operate, the feeding means
\cb the tool while it is operating, and
35 the pressure fluid and water conducting
6o means to .conduct . pressure, fluid -and ‘water
i 'k while the tool is being retracted.
ock-drill having a cyhnder a piston
-therein, a: chuck, a hollow drill-bit

working

40 “mounted in said chuck and operated by said |
ane pistony:/means to -conduct . water :to. and

through-+said drill-bit, ; means " to . .conduct
pressure fluid to said: cyhnder for the actu-

: pressure fluid. to be supplied. to said chuck
thereto

- 8::A rrock ‘drill: hqvmg a cyhnder, a pis-
towworking: therein; means to conduct pres-

,mounted in said chuck and operated by said
55 D iston;- means: to conduct water to said drill-
bit;and means to cause pressure fluid to be

G:i supplied to, said chuck to prevent the en-

‘trance of W‘Wrte1 or sludve thereto uhen sud
‘piston’ i§ at ‘Test. : '

) rock drill hm 1ng a. ¢yl lndel, 'a piston
king therein, means to conduct: -pressure

sk ftaid- to said'.cylinder: for ‘the actuation: of

said :piston, means-to;cause said plston to
. reciprocate; - a--chuck; -a:-hollow * drill-bit

migunted in said: chuck: and operated-by said
‘piston, means to conduct Water to sald dnll-

nfttely controlling said drilling tool the‘b

he combination of a drilling tool hav-:

ation:-of::said - piston, and means to. cause -

gure:fluid: to: $aid cylinder for.the actuation -
arl Jofisard: plston, ‘means to cause said piston
o° recxprocate,'a .chuck; a hollow drill-bit-

bit, and means to cause a cessation of the

opemtlon of said piston and to cause pres-
sure fluid to. bé supplied to the front end of
said cylinder and said- chuck to prevent ‘the

“entrancé of water and: sludge thereto When
' the piston is at rest.

10. A rock drill havirg a cylinder, a Ppis-
ton working therein, means to conduct pres-

sure fluid to said cyhnde1 for the actuation
.78

of said piston, means to cause said piston

. to reciprocate,’ a” chuck, a “hollow  drillbit

mounted in sald chuck and’ operated by said

70

piston,; means to conduct water to said drill- -

bit, and means to cause the withholding of.

actuatlno pressure fluid utilized to recipro-
cate said | piston and tocause pressure fluid to
be supplied to the front end of gaid: cylinder
and said chuck to prevent the entrance of

water and slud«e thereto When the plston .

is at.rest.
11. The combmatmn of a ‘pressure Auid

8o

tool having means to conduct gaseous fluid . .

tion thereot gaseous ﬂuxd is supplied: to ‘the

~and water to the work; pressure fluid means .-
for feeding said tool; and’ controlling means

having ports S0 zurfmtred that in ‘one posi- 9o -

work, the supply of water is cut ‘off, and the -

supply of pressure fluid to. the tool: and feed—
ing medns is cut off.

12. The combmatlon of a pressure fhud'

tool hwmﬂr means to conduct gaseous fluid
and water o the work’; pressure fluid means
for feeding said tool; and contr: olhnO' means
having ports so arranged - ‘that in one posi-

tion thereof gasecus fluid is supplied to the

95

100

work; the supply of water is cut- off, the sup-

ply-of pressure fluid to the tool is cut off,
and- pressure fluid is supplied to the feedmg
means to.cause the togl to be advanced.
13. The combmatlon of a pressure ﬁuld
tool having means to conduct gaseous fluid
and ‘water to ‘the work ;- pressure ﬂuld means

105

for feeding said tool; and controlling means -

having ports so mrf\nUed that in" ore posi-
tion thereot gaseous ﬂu‘d and  water . are
supplied to the work,. ‘the supply of pres-
sure fluid to the tool is cut off. and pressure
fluid .is supplied to- the feedlng means to

‘cause the tool to be advanced. -

14. The combination of a pressure ﬂmd

tool having meéans to conduct gasépils” “fluid,

110

115

and water to the work; pressure fluid means -

for feeding said tool; and controlling - means
having. polts so arranged that ih-one. posi-

. tien the1 eof gaseous fluid and water ale sup-

120

plied to the work, and pressure fluid is snp- -

plied fo the tool and to the feeding means:

to cause the tool ‘to. be operated and '1d-
Vanced .
15. The comblndtlon of a pressure fliid

:tool having means to conduct gaseous fluid

125

and water to the w ork; pressure flaid mearis
for feeding said tool; and controlhng means -

havmg poxts SO, ATLe 1nged that in one p051-

’tlon theleof gaseous ﬁuld and. Water -are’

RSN N

13c_‘
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foff, and pressure ﬂmd

omb ,atlon ot a pxeSsure flnid
aving means to conduct gaseous fluid
terito the wo p1essme fduid means

angey that in one posi-
fluid and water ave sup-
» work, and pressure fluid is sup-
: _‘00 md the feechnO' meqns to

o po nged that inone pcsxtmn
of 't e supph 01L Oaseous ﬂmd fmd Wa-

tool and feedlnor means is- cut
| nothe posmon gaseous ﬁmd 18
1pphcd to the 3 ]

Mns to conduct gaseous: fluid
‘ wmk, pressure fluid:means
and. contl olhnor means

£ plessu.
is cutoffs and in another po-

eding mear

| to the tool is cutioff: and pres-
; prhed to the feedmg means

l e work, pressure. ﬂmd means
tool, and! controlhnﬂ’ means
prmged that in one posi-
aseous fluid-ds supphed to-the
pply of water is cut-off, and

otk th f

edmg means :i‘s ut off; and.in another po-
1 i subplled to the work,
is-cut off, the supply. of
tool is cut off, and pres--
to the feedmg means

ﬁostmn’*gaseousa flnid and”water are
che ‘supply. of pressure
“nd pressure Alnid

diwater to the work ; pressure fluid means’ -
feechng said tool;and controﬂmg means.
aving por ts 50 arranged that in ‘one posi-

o .1,175,745

he supplv of pressure :

anc controlhng meaus:

‘ ﬁmd to the tool and:

tion gaseous fluid i is supplled to the work,
supplv of water is cut off, th supply ofu
d

ipply of pressure. fluid to the: tool and

" the Sup;

bination £ a pre’=s11re fuid
1 havmw mea s to conduct gaseous fluid -

on thel eof. gaseous fluid is supplied.to the
I, 1y of ter ls cut oﬂ and the,

4

supp]y of pressme flnid  to -the tool and
“feeding means is cut off ;. and in ancther po-
gition: gaseous fluid is supphed to the work,
the supply of water is cut off, the supply of
pressure fluid to the tool is cut off, and pres-
sure fluid is supplied to the ieedma means
“to causethe tool to-he advanced;
other pesition gasecus fluid: and w ater are
supplied to the work; the supply of pressure
fluid to the tool is ciit off, and pressure fluid
is supplied to the. feeding means to cause
the-tcol to be advanced; and in another po-
siticn gaseous fluid and water are supolied

73

dnd nan-- -~

76

. to the work, and pressure fluid is supplied. -

to the tool'and to the feeding means to canse
the tool to be operated and wdvanced
21. The: combination of a pressure: fluid

tool having. means to conduct- gaseous, fluid "

;and water to the work; pressure fluid: means
. for feeding said tool; and-controlling means
having ports so arranged that in one posi-
tien thereof gasdous fluid i is supplied to the
work; the. qupplv of wateris cut off, and the
sup p‘y of pressure fluid to the tool and feed-
ing means is cut off ; and in another position
‘gaseous fluid ‘is supplied to the worls, the
supply of: water ‘is cut off, the sup) )ly of
pressure fluid to the tool is cut off, and pres-
sure fluid is supplied to the. feeding means
to: cause the tool to be admnced, and -in

another positicn gaseous fluid and water are’

supplied to the wmk, the supply.of: pres-
sure ﬂmd to thé tool is ¢ut off,-and pressure
fluid is supplied to 'the. feeding means to
cause: the tocl to be advanced; %nd in an-
other position gaseous fluid and water are
supplied’ to the werk, and pressure fluid ds
supplied to the teol and to the feeding means

0]

© -
Lo 3 B

10:

to .cause, the tool to be operated and ad-

~vanced, and in snother position gasecus fluid
and watel are. supplied <to the: werk, the:
supply ‘of’ pressure fluid tothe tool - is cut
off, and pressure fluid is supphed to the
feedm,q means to retract the-tool.’

292. The combination of a pressure fluid

110,

tool ‘having means to coniduct gaseous fluid

“and ater: to the wdrk; pressure fluid means
for feeding said tcol; and controlling means
having ports so arranged that in cne pocltmn
,bhereof gasecus fluid 1s supplied to the work,

ply ressure fluid to: the tool and feed
ticn gasevts fluid i is;supplied ‘to the work,
the supply of water is ciit off; the supply of
pressure fluid to the tocl is cut offyand pres-
sure flujd is supplied to the feeding means to
*eause: the taol to: be: qdvamgd and in-an-

of water is cut off; and the sup- -

. ing’ means s cut off and: ip. ancther. posi-

“Gther position gasécus: fluid, fnd water are !

supplied. to the w erk; ther supply of pres-
-stire fluid to the teool is cut off, and pressure
fluid is supplied to the feeding m. nus to
cause the tool to be advanced; and in an-
cther position gasecus fluid and water are

supphed to the w mk and ple&wme ﬂuld is
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supplied to the tool and to the -feeding
means to cause the tool to be operated and
advanced; and in another. position gaseous
fluid- and water are supplied to the work,
the supply of pressure fluid to the tool is

-¢ut off, and pressure fluid is supplied to the

feeding means to retract the tool, and in
another position gaseous fluid and water are
supplied to the work, and pressure fluid is

supplied to the tool and the feeding means-

" 'to ‘cause -the tool to be operated and re-
- tracted. . :

23. ‘A rock drill having a cylinder; a pis-

ton working thervein; a chick; a hollow

© 15

~ for feeeding said cylinder; and controlling

20

drill-bit ‘mounted in said chuck and op-
erated by said piston; pressure fluid means

means having ports so arranged that in one
position thereof gaseous fluid is supplied to

-said drill-bit, the supply of water to the.

" drill-bit is cut off, the supply of pressure
- fiudd to'reciprocate said piston is-cut.off, the

25

30

supply of pressure fluid to the feeding means.
is cut off, and

pressure fluid is admitted: to
said-chuek. = - 4

.24, In a rock drill héving a cylinder; a

piston working therein; a chuck; a-hollow

drill-bit- mounted in said chuck and -oper-
‘ated::by said" piston; pressure fluid means
for feeding said cylinder; and controlling
“imeans having perts so-arranged that in one

position-thereof gaseous fluid is supplied to
said - drill-bit, the supply of ‘water to the
drill-bit is cut off; the supply of pressure

" fluid to recipreeate said piston is cut off, and
tupregsure - fluid is- supplied. ‘to the :feeding

means to-advance the cylinder, and pressure

- ' fluid-is'admitted to said chuck.

40"
© ¢ drill-bit:mounted in said chuck and operated
. 'by.said piston; pressure fluid. means for

» feeding * said- " cylinder;

+25." A rock: drill having a cylinder; a pis-
ton. working - thereiny a. chuck; 'a hollow

and controlling

_~means having ports-so arranged that in one

e

position thereof gaseous fluid and water are

-supplied to the-drill-bit, the supply of pres-
sure fluid to reciprccate said piston is eut .
-off; pressure fluid is supplied to the feeding

means to advance the cylinder, and pressure

Auid is admitted to said chuck. .

26. ‘A rock drill having a cylinder; a pis-

- ton -working “therein; a ‘chuck; a hollow

-drill-bit -mounted i+ said chuck and oper-

ated' by ‘said ‘pistow; pressure fluid means

- for feeding said. cylinder; and controlling
““means-having ports so arranged that in one
‘positicn thereof gaseous fluid and water are.
supplied ‘to the "drill-bit, pressure fluid is

supplied to reciprocate the piston; and pres-

11,175,745

sure fluid is supplied to the feeding means
to advance the cylinder.- ..~ - :

27. A rock drill having a c¢vlinder; a pis-
ton working therein; a chuck; a hollow

60 .

drill-bit mounted in said chuck and oper- _

atéd by said piston; pressure fluid means
for. feeding said ¢ylinder; and contiolling
means having ports so arranged that in one

position thereof gaseous fluid and water are .

supplied to the drill-bit, the supply of fluid
to reciprocate the piston is cut off, pressure
fluid is supplied to retract-the cylinder, and
pressure fluid is admitted to the chuck.
98. A rock-drill having a cylinder;:a pis-
ton working therein; 4 chuck;, a hollow
drill-bit mounted in said chuck and oper-
ated by said piston; pressure fluid means
for feeding said cylinder; and controlling

6E

70

75

means having ports so arranged that in one

position thereof gaseous fluid and water are

supplied .to the drill-bit; and pressure fluid.

80

is supplied to reciprocate the piston, and:

to .retract the cylinder.
29. Drilling apparatus
combination, a drill bit, a drill cylinder,
percussive means, automatic drill bit ro-
tating means, pressure fluid actuated drill
feeding means, fluid actuated. drill retract-
ing means, and conduit means for' conduct-

comprising in.

85 .

ing pressure fluid to said dtill bit rotating .

‘means’and to said drill retraction means;.
said drill cylinder, said drill bit andsaid .

90 .

drill retracting means being substantially. .

axially alined, whereby said drill retracting
means may exert a direct pull on said drill
bit to. retract said bit from' the work,. while
said drill is automatically rotating.

*80. Drilling apparatus comprising. in
combination, fded mechanism including: two

95

telescopic, pressure fluid actuated, relatively -

slidable members;.a drill cylinder- substan-

tially axially alined with, iri advance of, and -
exterior to said feeding mechanism; a-drill

bit; percussive meéans; automatic' drill bit

rotating means; and conduit means for con- -
‘ducting pressure fluid to said feeding mech-

anism and said. drill cylinder; whereby said

100

105

drill bit may be automatically subjected to .

- percussive action, rotated and fed to the .
. work, while said drill cylinder is supported
" between said feed mechanism and said drill

bit. S

In testimony whereof, I have signed my

name to this specification, in the presence

of two subscribing witnesses. . : '

GEORGE H.

Witnesses: , :
Louis A. Joxzs, -
Crara L. STUaRT:
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GILMAN. =
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