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UNITED STATES PATENT OFFICE. 

á éitizen of the Unit 
of Claremont, coun 

... 5 

C6Rd E.H. GILMAN, OF CAREMONT, NEW HAMPSHIRE, ASSIGNOR. To suTLIVAN 
, MACHINERY COMPANY, oF BOSTON, MASSACHUSETTs, A CORPORATION OF MAS SACHUSETTs. 

to all thom it may concern: 
Beit known that I, GEORGE H. GILMAN, 

States, and a resident 
of Sullivan, and State 

of New Hampshire, have invented an Im 
provement in Drilling Apparatus, of which 
theiéllowing description,in connection with 
the accompanying drawings, is a specifica 

10. 
tion, like characters on the drawings rep 
resenting like parts. W 
This invention relates to pressure fluid 

motors, and feeding devices therefor, and to 
their control, and is more especially, though 
not exclusively, concerned with a pressure 

15 

work, means for ejecting the cuttings from 
/* 20 

25 

fluid impact or percussive drilling tool hav 
ing pressure fluid feeding means for advanc 
ing the tool toward or retracting it from its 
andcleansing the drilled hole, and means for 
coÖrdinately controlling the tool, its feeding 
means, and the hole clearing means. 

Miv 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 pointed out in the appended 
claims. W 

30 
in the drawings: Figure 1 is a side eleva 

tion of a drilling apparatus of the general 
type known as a stoping drill, a portion of 

35 

the feed means and the drill-bit being 
broken away; Fig. 2 is a sectional view on 
line 2-2 of Fig.1; "Fig. 3 is a detail longi 
tudinal sectional view, also on line 2-2 of Fig. 1, but on an enlarged scale, showing 
the cylinder with its head block and adja 
cent parts; Fig. 4 is a detail elevation of 

40. 
the valve on a much enlarged scale; Fig. 5. 
is a detail elevation of the valve, also on an 
enlarged scale, as viewed from the right 
hand side of Fig. 4; Fig. 6 is a detailele 

45 

50 

vation of the valve, also on an enlarged scale, 
as viewed from the right-hand side of Fig. 
5, that is, the opposite side to that shown 
in Fig. 4; Fig. 7 is a detail elevation of 
the valve, also upon an enlarged scale, as 
viewed from the right-hand side of Fig. 6, 
that is, the side. opposite to that shown in 
Fig. 5; Fig. 8 is a plan section on line 8-8. 
of Fig. 4: Fig. 9 is a plan section on line 
9-9: of Fig. 5; Fig.10 is a plan section ons 
line 10-10 of Fig.6; Fig. 11 is a plan sec 
tion on line 11-11 of Fig. 7; Figs. 12 to 
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2), inclusive, are groups of detail sectional 
views illustrating the throttle valve in vari 
ous positions of adjustment, each group 
comprising six views, namely: a, b, c, d, e,f, 
inclosed by a bracket. In each group, the 
view a is a sectional view corresponding to 
Fig. 8, online 8-8 of Fig. 4; the view b is 
a sectional view corresponding to Fig. 9, on 
lint 9-9 of Fig. 5; the view d is a sectional 
view online 0--0 of Fig. 5; the view d is a 
sectional view corresponding to Fig. 10 on 
line 10-10 of Fig. 6; the view e is a sec 
tional view corresponding to Fig. 11 on line 
11-11 of Fig. 7; and the view f is a sec 
tional view corresponding in a general way 
to the axial section of the valve in Fig. 3, 
though 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 
bodiment of my invention which I have 
Selected for illustraticn, I have there shown 
a drilling apparatus comprising a drilling, 
tool 21, having a cylinder 22, within which 
a piston 23 is mounted to reciprocate. ... This 
pistcn may actuate a working tool in any 
other appropriate manner, but is herein pro 
vided with a reduced portion 24, constitut 
ing a hammer bar extension adapted 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 desired manner. 
The drilling to cl may be either the valve 
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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 having a pres 
sure supply space 29, from 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 describe, since it forms no essential 
part of my present inventien. The cylinder 
is herein provided with arear cylinder head 
in the form of a head block 30, having one 
or more, herein two, pressure fluid supply. 
passages 3 and 32, leading through the 
valve block to and through the cylinder cas 
ing to the constant pressure space 2) of the 
distributing valve casing. ? 
A fluid supplv tube 33, passing through 

90 

95 

1 0 : 

an axial perforation 34 in the piston and its 
hammer bar extension, terminates at its for 



5 

with gaseous fluid | of laying th? dust ?r cl?ansing the 

ward end in an - 
drill-bit, whereby th 

hole, or both. In the present instance, the 
fluid supply tube is supported at its rea'? 
end in they alve block, 30 in any suitable" 
manner, which it is un necessary *hereinto 
describe, and receives gaseous-fluid. Such for 

10. 
both of which will be referred.to more fully 
example, as air under pressure, through a 
passage 36, and water through a passage 38, 
hereinafter. The passage 37 may be placed 

15 

20 

25. 

in communication at will with a water, Sup ply pasage 38 leading from a Water supply 
chamber 39, the latter communicating with 
a water supply conduit 40, whereby water. 
may be supplied to the passage 37, and con 

lines in Fig. 3. 

30 

member is provided with a piston rod 45, 
35 secured to the head block 30, and thus to the cylinder of the drilling tool. The feeding 

device may be, and preferably, is, double 
acting that is to say; it. has capacity, for 
advancing the drilling took toward or re 
tracting it from its work-and to that end, 
the piston rod is herein provided with a pas 
sage 46 terminating at the rear side of the piston 44, and a passage 47 terminating at its 

... .45. 

toward its work, while on the other hand, if 
50. 

pressure fluid be supplied to the passage 47, 
and withheld from the passage 146, the tool 
will be retracted. The feed cylinder 43 may be held fixed in any appropriate manner. 
and if desired may be provided with a spur 

, 48, to be placed against a suitable abutment 
: . . . . 55 on the floor or wall of the mine, but the tool is particularly intended and adapted to be: 

mounted upon a post or columns and to that end, is provided with amounting compris 

65 

, s: , ing a swivel member 49 formed in the usual 
60 manner for support upon a saddle, and is 
I. Secured to the feed cylinder in any appro 

priate manner, which it will be unnecessary 
herein to describe, as it forms the subject 
matter of a separate application. 

: 

1,175,745 

drilled: ; 
pp 1 

• bit, and the supply of prº 
front end of the cylinder and the drill-bit 

i chuck; to present the entrance of water and ??????????", as will appear more fully herein 
aftér. . ', . ?? 

vided with a shouldere upon a seat 55 agains 
, ????????????7?? ???? a suitable spring 5 

ducted therefrom by a nozzle 41 to a cham 
ber. 42, there commingled with the air or 
other pressure fluid from the passage 36, and . 
delivered through the fluid supply tube 33 
to the hollow drill-bit 25. The passages 36, 

- 3 and 38 are, as a matter of fact, in front 
of the plane of the section, Fig. 3 (see: Fig. 
1), but for the sake of clearness of illustra- p. 
tion, these passages are shown in broken, to 

a handle 58, and if desire 
ment by a detent spring 

The drilling tool may be fed by pressure ter. to the drill-bit, 
iflinid feeding means, herein comprising a 
feed cylinder member 43, and a feed piston 
member 44, either of which may be con 
nected to the drill tool, but herein, the piston I will now The circumferential 

the arrangement of ports 

ward feed passage 46 and the exhaust 

provided with a groc 
- -, -, or initial position of the valve:-establishes 

other side. Assuming that the feed cylinder 
43 is held fixed when pressure fluidis Sup 
plied to the passage 46 and withheld from . . . . n - port or vent 6 

... the passage 47, the drilling tool is advanced (see Fig. 12, 
Thus when the valve. 

and the pressure fluid supply, 

rolling dévi. 

the Gii; luid to the 

The throttle valve is herein provided with 
an axial chamber 51; receiving a supply of 
pressure fluid from a pressure fluid inlet 52, 
to which is connected a pre -ssure fluid. Sup ??? ? ? ? ? ? ? ? ? ? ? 

ply çönduit 53. The - valye iske berein p; 

lower : end of the v? turning the valve, the l - - - - y neigéin: Pigo, 8? 

vided with a stem 57, to hich is secured 
beheldinitieselected position 

wise shitably fic ... ---. 
the control of the 

atm??, ti ll-Bitti he supplyisoftwa 
drill-bit, and the supply of pres 

sure, fluid to the front end of the cyling 
and the drill chuck, but E 

are fluid to the dri 

I will now describ 
is herein provided with a groove 60s which 1 
in the zero or initial position of the Yalyse establishes communication betweeithe: for 
or vent 61 leading to the atmosphere; it: 
Fig. 12, particularly views as andf). Th 
circumferential surface of the yadyeisiialso roove 62; which in the zero 

'reverseolear 
second exhaust 

eading to the atmosphere 
particularly views, äd, l?d f). 

tszeröor:initial . 
established be 

communication between th ward feed” passage 4 an 

position, communication, tween both ends of the feed cylinder and the 
atmosphere; whereby the feed 
adjusted manually without: restraint. At 
certain times in the operation he ma 
chine, the communication" of the ºforward feed passage 46 with the atmosphere by 
way of the groove 62 is closed, and comma 
nication is éstablished between said passage. 

thereby to ??) . ?? ?? ? " - ? . . . . . . : 

feed the tool forward. At certaintimes in 
the operation of the machine, the communi 
cation between the “reverse, or rearward feed passage 47 and the atmosphere by way 
of the groove 62 is closed, and communica 

. . . . . . .tion is established between said passage and 
Preferably mounted in the head block 30 the pressure fluid supply, thereby to cause 

  

  

  

  



ge 46 leading : ; 
ylinder is sup 
dvance the tool 

rely through the w ? - 
fluid to be supplied to the drill-bit, while in (valve, and.com r pressure fluid 

herein pro 

maller quantity of air. 
ed cylinder than is 
4 itself registers 

ort 64 is also 
the operation of 
described, to es 

the pressure 
During 
passage. 

on with the pres 
rt 66, extending en 
mferential wall of 

ith its inte 
chamber 51. It 
e passage:31 leads 

lve chamber of the 
hic also leads 

: by por ... 

through the cir 
alve, an 

uchi time is uti 
icati 

“reverse 
s a mean 

supply of pressure 
the drilling tool to 
dispot the hole, 
vided with a circum 

dapted to reg 
1 leading to the tool 
lain portion oft 

the valve 
d to the periods in 

he passage 
of the turn 

is the latter is 
o circumferential mmunicating respec 

?r?m 
ng movement of the 
heréi it 

* 1,175,745 

. . . . . . . umferential : communicating with 

between 

3 

the passage 36, and thus causes pressure 
positions Nos. 7 and 8, shown in Figs. 19 

... and 20, respectively, the groove 72 is in reg 
xtending circumfer 
yat certain posi 

ister With the passage 36, and thus causes 

tively with and forming in effect parts of 
the ports 69 and 70. It will be observed 
that in positions Nos. 1, 2, 3, 4, 5, and 6, 
shown in Figs. 13, 14, 15, 6, 17, and 18, 
respectively, the groove 71 is in register with 

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 
eiation of the machine. For this purpose, 

80 

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 circumferential portion 75, 
adapted at certain times in the operation 
of the machine to register with the upper 
passage 87. The groove 73 is also provided 
with a lower circumferential portion 76 
adapted at such times to register with the 
lower water supply passage 38. Similarly, 
the groove 74 is provided with an upper 
circumferential portion 77, which at certain 
times in 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 
18, the groove 73 maintains communication 

: 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 
supply and the passage 37 leading to 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 

operation of the machine. 
The valve biock is herein provided with 

a passage 79, leading therethrough to and 
through the walls of the &ylinder, and hav 
ing a port 80 opening into the forward end 

... of the cylinder. The piston extension 24 
hereinbefore described may be provided 
with one or more, herein a plurality of rifle 
grooves 81, utilized for the actuation of a 
chuck rotating mechanism 82, the latter be 
ing preferablv i the same or similar to that 
which forms the subject matter of United 
States Letters Patent No. 1,034,010, granted 
to Sullivan Machinery Company, July 30, 
1932, as my assignee. When the piston 23 
moves rearwardly to a certain point, the 

90 

00 

105 

the chuck bushing at certain periods in the 

: 1.5 

rear ends of the grooves 81 enter into the 
f?rward end of the cylinder, and thus es 

  

  

  

  

  

  

  

  

  

  



45 ply of pressure fluid is cut off from the sup 
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tablish communication between the latter 
and a chamber 83 within the chuck 26, and 
at the rear end of its chuck bushing 84. 
During the normal operation of the ma 

5 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 through the chuck bushing, and 

to 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 

15 cylinder is excluded from the latter when 
the piston is at rest, and when the drill-bit. 
is in the drilled hole and water would be 
apt to enter the chuckbushing and cylinder, 
pressure fluid may, then be supplied to the 

20 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 ports in the valve 

25 which I will now describe. . 
Extending through the circumferential 

wall of the valve is a port'85, and leading 
therefrom is a circumferential groove 86 
forming in effect a circumferential continu 

30 ation thereof...When the valve is in the po 
isition illustrated in Figs. 13, 14, and 15, 

the port 85 and its groove.86 maintain com 
munication between the pressure fluid sup 
ply and the passage 79, leading to the port. 

35.80 at the front end of the cylinder. When 
the valve is in the position shown in Fig. 19, 
communication between the pressure fluid 
supply and the passage.79 is established by 
a port. 87 extending through the circumfer 

40 ential wall of the valve. It should here be 
'' observed that the communication thus estabs 

lished between the pressure fluid supply and 
the port 80 at the forward end of the cyl 
inder, occurs' only at such times as the sup 
ply space 29 of the distributing valve 27. 
Having described the several ports of the 

controlling valve, I will now describe the 
general operation of the controlling appa 

50 ratus and the various events which occur in turning the valve to its several positions, 
reference being had to Figs. 12 to 20, in 
clusive, showing the different positions: 
which the valve occupies in the use of the 

55 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; 
communication between-both ends of the feed cylinder and the atmosphere is estab 

60 lished by way of the exhaust ports or atmos 
pheric vents 61 and 63, while the supply 
of motive fluid is entirely cit off from the feed cylinder, the drilling tool, the drills 
bit, and the chick bushing and the water. 

65 supply is cut off as well. When the valve is 
A 

groove 71, and passage 36 (see: Fig. 1 

therewith the 

• -? ? 

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 the machine may be accomplished. 
The drill is then placed, so that when the 70 
end of the drill-bit is against or adjacent 
the work, the feeding device is contracted 
that is to say, the feed piston is adjacent, the 
rear end of the feed cylinder. Having prop 
erly arranged the machine, as will be readily. 75 
understood by those skilled in the art, the 
operator, then grasps the handle .58 and . . . 
turns the same contra-clockwise from the 
initial or zero position shown in Fig 12 
toward the No. 1 position shown in Fig. 13.80 
The first event which takes place is the ad-, i. 
mission of pressure fluid to the chuckbush 
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. 
The next event which takes place is the c 
ing of the communication between the rear. 
end of the feed cylinder, due to the move 
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 end. 
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 frontend of 
the feed cylinder, and the same is still open: 
to the atmosphere. Pressure fluid is still: 
supplied to the chuck bushing and to the loo 
fluid supply tube, as in the position shown: . . ; 
in Fig. 13. It will be understood that at 
this time, the supply of water is shut off. 
The next event which takes place is the ad 
mission of water to the fluid supply tube, 33,105 by way of the passage 37, groove 76, groove. . . 
73, groove 75, and passage 37 (see Fig. 15)." 
It will be understood that in other respects, 
the conditions prevailing in the position 
shown in Fig. 14 are still maintained, and 110 
it will be understood that the drill-bit is as now firmly pressed against the work and as 
supply of commingled pressure fluid, 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 
latter. The fourth event which takes place. 
is the admission of a limited supply of pres: 
sure fluid to the hammer drill by way, of 120 the port. 66, its grooves 68 and the passage. . . . 
81, whereby the hammer is caused to operate slowly to “spot” the hole. Simultaneously, 

pressure fluid supplied 
through the passage 79 and port 80 to, the 125 
forward end of the cylinder and to the . 
chuck bushing is cut-off by the movement. 
of the port 85 and its passage 86 to a posi 
tion out of register with the passage. 75 
(see Fig. 16). ̂  In other respects, th? con: 130 

  



ing in the position shown in 
till continued. The operator 
to move the valve, first to the 

osition illustrated in Fig. 17, and 
the No. 6 position illustrated in Fig. 
he No ? " 

me as in the No. 4 position, except that 
e:Supp 
he rilling tool is one-half of the full In the position, the condi 

ept that the ports leading to 
ler of the drilling - 
their fullest extent, and the tool 

loperation. At such times, it is to 
that both pressure fluid and water 

plied to the drill-bit, thus causing 
of the dust and the expulsion of 

igs from the drilled hole. 
maintained in this position until 

een drilled to the desired 
whereupon the valve is turned clock 

hitial or neutral position. This 

eversal of the order of events 
machine with all ports closed, 
Continuing to turn the valve 
om its initial or neutral posi 

No. 7 position shown in 

he rear end of the feel cylin. 

Pressurefluidis now su plied by tó7 and passage 47 (see Figs. 

thus causing the tool to be re. 

ill-bit, because of the fact that at 
the groove 74 registers with the 

upply passage 38, and the passage 

hdrawn from the drilled 
till be cleared of the cut 

led that the port 87 is in register 
age 79 - leading tg the front enói. 
der 

digs are excluded 
rising continues to 

pplying pressure fitid to the 
and the port (34 is 
?ge 81 
3gth 

1,175,746 

position, conditions are: 
ressure fluid to the cylinder 

ame as in the No. 4 and No.5 
tool are now 

The 

he valve is of course accom-- 

ill be observed that the passage 
laced in communication with . by way of the groove 604 

heric vent or port 61 (see Figs. 
p - - - - - - - - 

f) to the front end of the feed 
withdrawn from the drilled 
same time, a supply of gaseous 

fluid and water is delivered 

tter leading to the fluid supply tube. . 
apparent that as the drill 

. ment, the supply of pres 
the drilling tool is cut off, but 

he chuck bushing, 

No. 8 position is: 
: ns ng w continue ; le No. 7 position, except, that, 

eading to , 
e-2. The combination of a ??A+: 

to deliver 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 67, which was 
heretofore employed to deliver pressure fluid 
to the drilling tool by way of the passage 32 
(see Figs. 7, and 18), is now utilized to 
deliver pressure, fluid to the feed reverse by 
Way of the passage 47 (see Figs. 19 and 
20). It will be noted that, in the No. 8 
position of the valve, shown in Fig. 20, the 
drilling tool is operated, and pressure fluid 
stapplied to the front end of the cylinder and 
chuck bushing, by way of the passage 79 
and port 80, is cut off by the movement of 
the port 87 from the position shown in Fig. 

70 

75 

80 

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, 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 

90 

chuck bushing, the desiredoperations take 
place in their proper sequence, without any 
attention on the part of the operator other: 
than to simply turn the handle continuously 
from one position to another according to 
the circumstances. . . . . . . . . 
If the nature of the work does not call for 

95. 

I.00 
Water, the supply may be discontinued en 
tirely by the use of a shut of valve 88, and 
the supply of pressure fluid 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 

05 

O 

ll 5 

m?? be made, without departing from the 
principles thereof. .................." : "" ? ?? ' 
Having thus described my invention, 

what i claim and desire by Letters Patent 
to procure is: . . . . . .??? 

1. The combination of a drilling töol hav 
iig, neans for conducting water to the 
drilled hole; means for feeding said drilling 
tool; and means for coördinately GRO" 
said drilling tool, the Water to the drille 
hole, and said feeding means. 

tool; and means for coördi 
. . 

120 

25. 

drilling tool hav 
ring means for conducting pressure fluid and 
water to the drilled hole; means for feeding 
said drilling 180 . 
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pressure fluid, and water to the drilled hole, 
and said feeding, means. . . . ... v. 

The c ??? of a drilling 'tool hav 
S : FO 

; means for feeding said drilling 
means to cause said feeding means 
ce said tool toward the work, the 
ducting, means to conduct water 
and the drilling tool to operate 

y; feeding means, to advance said tool toward 
the Work, the pressure fluid and water con 
ucting means to conduct the pressure fluid 

and water to the work, and the drilling tool 
ein the order named. 

ing means for conducting water to the 
drilled hole; means for feeding said drilling 

ind, means to cause said drilling tool 

hile it is operating, and the Water 
ducting means to conduct water to the 
ck:while the tool is being retracted. 

6. The combination of a drilling tool hav 
30 ingmeans for conducting pressure fluid and 
2 : water to the drilled hole; means for feeding 

d, disilling tool; and means to cause said 
ol to operate, the feeding means 

to retract the tool while it is operating, and 
85 the pressure fluid and water conducting 

{{: means, to...conduct pressure fluid and water 
the Work, while the tool is being retracted. 

ock-drill having a cylinder, a piston 
working therein, a chuck, a hollow drill-bit 

40 mounted in said chuck and operated by said. 
is . . piston, means to conduct water to and 

through said drill-bit, means to conduct 
pressure fluid to said cylinder for the actu 

45 pressure fluid to be supplied to said chuck 
S. to prevent the entrance of water or sludge. 

thereto. . . . . . . . . . . . . . . . . . a :8. A rock drill having a cylinder, a pis 
ton Working therein, means to conduct pres 

: . . . of said piston, means to cause said piston 
tó: reciprocate, a chuck, a hollow drill-bit: 
mounted in said chuck and operated by said 
piston, means to conduct water to said drill 
bit, and means to cause pressure fluid to be 

{ . . supplied to said chuck to prevent the en 
trance of witer or sludgethereto when said 
piston is at rest. . . . . . . . . . . . . . 

rock drill having a cylinder, a piston 
working therein, means to conduct pressure 

, , ; fluid to said cylinder for the actuation of 
said piston, means to cause said piston to 
reciprocate, a chuck, a hollow drill-bit 
mounted in said chuck and operated by said 
piston, means to conduct water to said drill 

nately controlling said drilling tool, the 

conducting water to the 

to reciprocate, a chuck, a hollow drill-bit 

ne combination of a drilling tool hav 

ation of said piston, and means to cause 

x . «ris- cause the tool to be advanced. 
sure:fluid to said cylinder for the actuation 

bit, and means to cause a cessation of the 
operation of said piston and to cause pres 
sure fluid to be supplied to the front end of 
said cylinder and said chuck to prevent the 

10. A rock drill having a cylinder, a pis 
ton working therein, means to conduct pres 
sure fluid to said cylinder for the actuation 
of Said piston, means to cause said piston 
mounted in said chuck and operated by said 

entrance of water and sludge thereto when 7, 
the piston is at rest. . . . . . . . . . . . . ; 

75 

piston, means to conduct water to said drill 
bit, and means to cause the withholding of 
actuating pressure fluid utilized to recipro 
cate said piston and to cause pressure fluid to 
be supplied to the front end of said cylinder 
and said chuck to prevent the entrance of 
water and sludge thereto when the piston. 
is at rest. . . . . . . . . . . . . . 

11. The combination of a pressure fluid 

80 

tool having means to conduct gaseous fluid . . 

having ports so arranged that in one posi 
tion thereof gaseous fluid is supplied to the 

and water to the work; pressure fluid means 
for feeding said tool; and controlling means 

'90 - 

work, the supply of water is cutoff, and the 
ing means is cut off. . . . 

12. 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 
tion thereof gaseous fluid is supplied to the 
work, the supply of water is cut off, the sup 

supply of pressure fluid to the tool and feed 
95 

OO 

ply of pressure fluid to the tool is cutoff, 
and pressure fluid is supplied to the feeding 
means to cause the tool to be advanced. . 

13. The combination of a pressure fluid 
tool having means to conduct gaseous fluid 
and water to the work; pressure fluid means 

105. 

for feeding said tool; and controlling means 
having ports so arranged that in olieposi 
tion thereof gaseous fluid 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 feeding means to 

14. The combination of a pressure fluid 
tool having means to conduct gaseous fluid 

110 

5 

and water to the work; pressure fluid means 
for feeding said tool; and controlling means 
having ports so arranged that in one. posi 
tion thereof gaseous fluid and water aire sup 
plied to the work, and pressure fluid is sup 

to cause the tool to be operated and ad 
vanced. . . . . . . . . . . . . . . . . . 

15. The combination of a pressure fluid 
tool having means to conduct gaseous fluid 
and water to the work; pressure fluid means 

120 
plied to the tool and to the feeding means 

125 

for feeding said tool; and controlling means 
having ports, so arranged that in one posi 
tion thereof gaseous fluid and water are 13c 

  

  

  

  

  

  

    

  

  

  

  

  



means to conduct gaseous fluid 
pressure fluid means 

angeuthat in one posi 
fluid and water are sup 

and pressure fluid is sup 
land the feeding means to 

to be operated and retracted. 
e combination of a pressure fluid. 

means to conduct gaseous fluid 
ndwater to th eeding saidt 

aving portsso 
on thereof gaseous fluidis, supplied to the 

ik, the supply of Water is-cut-off, I and 
he supply of pressur 
ding inieans is cutoff; and in another po 
on gaseous fluid is supplied to the work, 

d to the tooliseut of and pres 
s supplied to the feeding means 

olte e advanced 
laving means to conduct gaseous fluid 
water to the work; pressure fluid means 

feeding said tool; and controlling means 
ing ports sosiarranged that in one posi 

of gaseous fluid is supplied to the 
ork, the SgSASAq SSAqSq SSeAeSSSSSSSS00SSSSSSASASASASS0SS S 

?pply of pressure fluid to the tool and 
is supplied to the work, 

to the feeding means 
water are 

tool to be advance 
20. The combination of a pressure fluid. 
dwater to the work; pressure fluid means 

aving ports so arranged that in one posi 
on thereof gaseous fi 

??? ply of 

1,175,743 

the supply of pressure 
is cutoff, and pressure fluid 
he feeding means to retract 

ombination of a pressure fluid 

and controlling meats 

fluid to the tool and 

supply of water is cutoff, the supply of 

ion of a pressure fluid. 

pply of water is cut-off, and 
'eding means is cutoff; and in another po 

is cut of the supply of 
tool is cutoff, and pres- the Sup 

es. ply. 
and in-an. 

having lineans to conduct gaseous fluid 
rifeeding said too; and controlling means 

idis supplied to the 
teris-cut off, and the 

Supply of pressure fluid to the tool and 
feeding means is cut off; and in anether po 
sition gaseous fluid is supplied 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 feeding means 
other position gaseous fluid and Water are 
supplied to the Work, the supply of pressure 
fluid to the tool is cut off, and pressure fluid 
is supplied to the feeding means to cause 
the tool to be advanced; and in another po 
sition gaseous fluid and water are supplied 

to the tool and to the feeding means to cause 
the tool to be operated and advanced, 

21. The combination of a pressure fluid 

70 

i to cause the tool to be advanced; and in an- c. 

to the work, and pressure fluid is supplied 

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 
ticn thereof gaseous fluid is supplied to the 
work, the supply of water is cutoff, and the 
supply of pressure fluid to the tool and feed 
ing means is cut off; and in another position 
gaseous fluid is supplied 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 feeding means 
to cause the tool to be advanced; and in 
another position gaseous fluid 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 feeding means to 
cause the tool to be advanced; and in an 
other position gaseous fluid and water are 
supplied to the work, and pressure fluid is 
supplied to the tool and to the feeding means 
to cause the tool to be operated, and ad 
vanced, and in another position gaseous fluid 
and water i are supplied to the werk, the 
supply of pressure fluid to the tool is cut 
off, and pressure fluid is supplied to the 
feeding means to retract the tool. 
22. 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 position 
thereof gaseous fluid is supplied to the work, 

of Water is cutoff, and the Sup 
ressure fluid to the tool and feed 

9 5 

8. 

103 

lio 

1 13 

ing means is cut off; and in another posi 
tion gaseous fluid is supplied to the work, 
the supply of water is cut off, the supply, of 
pressure fluid to the tool is cutoff, and pres 
sure fluidis supplied to the feeding means to 
cause the tool to be advanced; and in an 
6ther position gas?cus i fluiriind Water are 
supplied to the werk, "the supply of pres 
sure fluid to the tool is cut off, and pressure 
fluid is supplied to the feeding mans to 
cause the tool to be advanced; and in an 
other position gaseous fluid and water are 
supplied to the work, and pressure fluid is i3) 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

      

    

  



10 

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 
cut 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. 1. 

23. A rock drill having a cylinder; a pis 
ton working therein; a chuck; a hollow 

5 

for feeeding said cylinder; and controlling. 

20 

drill-bit mounted in said ch?ck 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 
fluid to reciprocate said piston is cutoff, the 
supply of pressure fluid to the feeding means 
is cutoff, and pressure fluid is admitted to 

25 

30 

said chuck. 
24. In a rock drill having a cylinder; a 

piston working therein; a chuck; a hollow 
drill-bit mounted in said chuck and oper 

lated by said piston; pressure fluid means 
for feeding said cylinder; and controlling 
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 
fluid to reciprocate said piston is cut off, and 
pressure fluid is supplied to the feeding 
means to advance the cylinder, and pressure 
fluidis, admitted to said chuck. 

40 
drill-bit mounted in said chuck and operated by said piston; pressure fluid means for 

25. A rock drill having a cylinder; a pis 
ton Working; therein; a chuck; a hollow 

feeding said cylinder; and controlling 
means having ports so arranged that in one 

45. position thereof gaseous fluid and water are 
supplied to the drill-bit, the supply of pres 
sure fluid to reciprocate said piston is cut 

: off, pressure fluid is supplied to the feeding 
means to advance the cylinder, and pressure 
fluid is admitted to said chuck. 26. A rock drill having a cylinder; a pis 
ton working therein; a chuck; a hollow 
drill-bit mounted is said chuck and oper ated by said pistol, ; pressure fluid means 
for feeding said cylinder; and controlling 
means having ports so arranged that in one 
positicin thereof gaseous fluid and water are 
supplied to the drill-bit, pressure fluid is 
supplied to reciprocate the piston, and pres 

1,175,745 

sure fluid is supplied to the feeding, means 
to advance the cylinder. . . . 

27. A rock drill having a cylinder; a pis 
ton working therein; a chuck; a hollow 
drill-bit mounted in said chuck and oper 
atéd by said piston; pressure fluid means 
for feeding said cylinder; and conti'olling 
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. 

28. A. rock-drill having a cylinder; a pis 
ton 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 
means having ports so arranged that in one 
position thereof gaseous fluid and water are 
supplied to the drill-bit, and pressure fluid 
is supplied to reciprocate the 
to retract the cylinder. 

piston, and 

60 

75 

80. 

29. Drilling apparatus comprising in 
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 
ing pressure fluid to said drill bit rotating. 
means' and to said drill retraction means; 
said drill cylinder, said drill bit and said 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 drillis automatically rotating. 

30. Drilling apparatus comprising in 
combination, feed mechanism including two 

85 

90. 

95 

telescopic, pressure fluid actuated, relatively . 
slidable members; a drill cylinder substan 
tially axially alined with, in advance of, and 
exterior to said feeding mechanism; a drill 
bit; percussive means; automatic drill bit 
rotating means; and conduit means for coil 
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 arid fed to the 
work, while said drill cylinder is supported 
between said feed mechanism and said drill 
bit. , , , V 

In testimony whereof, I have signed my 
name to this specification, in the presence 
of two subscribing witnesses. 

GEORGE H. 
Witnesses: , 

LOUIS A. JONES, 
CLARA L. STUART. 

110 

GILMAN. 

  

  


