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To all whom it may concern: 
Be it known that I, CHARLEs T. CARNA 

HAN, a citizen of the United States, residing 
at Denver, in the county of Denver and 
State of Colorado, have invented new and 
useful Improvements in Fluid-Actuated 
Tools, of which the following is a specifica 
tion. m 

My present invention relates to improve 
ments in pneumatic or fluid-actuated drills 
and more particularly to the type known as 
"sinking drills in which the apparatus is 
Supported and manipulated manually, and 
it has for its object primarily to simplify: 
and improve tools of this class whereby 
efficiency in operation is obtainable, the 
several operations to be performed with the 
tool can be accomplished with greater 
facility, and greater durability is obtained. 
One of the principal objects of the inven 

tion is to provide a simple and improved de 
vice for throttling the motive fluid for the 
reciprocatory piston or hammer and to con 
trol the flow of a fluid, such as air, to the 
hollow bore of the drill, the same involving 
a combination throttle valve which receives 
the motive fluid for the piston or hammer 
and also the fluid which is to enter the hol 
low bore of the drill for the purpose of. 
clearing the bore hole from chips or dust, 
such valve being so ported that before the 
starting of the piston or hammer, a full 
flow of fluid is admitted to the hollow drill 
for the purpose of insuring a cleaning of: 
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the bore hole before the starting of the pis 
ton or hammer, and a further movement of 
the throttle valve will admit motive fluid. 
to the piston or hammer to set the latter 
into operation, a suitable amount of fluid 
being still admitted to the hollow bore of 
the drill during the operation of the piston 
or hammer, the throttle valve being capa 
ble of manipulation to appropriately throt 
tle the motive fluid for the piston without 
discontinuing the flow of fluid to the hol 
low drill and to throttle the fluid to the 
hollow drill without cutting off the supply 
to the piston, and upon shutting off the 
throttle valve, the piston or hammer ceases 
its operation before the flow of fluid to the 
hollow drillis discontinued, the final move 
ment of the throttle valve serving to cut off 

both the motive fluid for the piston and the 
eleaning out fluid for the bore hole. 
The present invention also provides a 

throttle valve upon which the fluid under 
pressure operates in Such a manner as to 
hold such valve tightly upon its seat, there 
by preventing any leakage of fluid past the 
Valve, any Wear that may occur is automati 
cally taken up and moreover, shifting of 
the valve, owing to the vibration of the tool, is prevented. 
Other objects of the invention are to pro 

vide a simple and improved device for lock 
ing a feed tube in proper position with re 
Spect to the piston and the bore of the drill 
whereby the fluid for cleaning out the bore 
hole may be properly supplied to the bore in 
the drill, to provide a piston the body of 
which is formed of a tough Imaterial which 
is capable of resisting crystallization and 
has a hard metal head permanently united 
there with and adapted to engage the drill. 
or steel so as to prevent upsetting of the 375 
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piston head, and to provide a simple and 
improved handle which is swiveled upon 
the body of the tool and is formed in sec 
tions which are permanently united when 
the handle is applied, the use of nuts and 
other relatively expensive devices as here 
tofore used for mounting swivel handles 
upon tools of this class being obviated. 

80 

To these and other ends, the invention . 
consists in certain improvements, and com 
binations and arrangements of parts, all as 
will be hereinafter more fully described, 
the novel features being pointed out par 
ticularly in the 
specification. 

In the accompanying drawing:- Figure 1 
represents a central longitudinal section of 
a sinking drill constructed in accordance 
with my present invention, the throttle 
valve being shown in open position to sup 
ply motive fluid to the piston, and to supply 
fluid to the hollow drill to clean the bore 
hole; Fig. 2 is a detail perspective yiew of 
a portion of the tube for feeding fluid to 
the hollow drill, the split clamping nut by 
means of which such tube is secured to the 
tool being shown in position on such tube; 
Fig. 3 represents a section on the line 3, 3 
of Fig.1, illustrating the manner in which 
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the swivel handle is applied to the tool; 
Figs. 4 and 5 represent sections on the lines 
4 4 and 5-5 respectively of Fig. 1; and 
Fig. 6 is a detailperspective view of the 
throttle valve removed from the tool. 

Similar parts are designated by the 'same 
reference characters in the several views. 
In the accompanying drawing, I have 

shown my invention as applied to a hand 
Operated sinking drill and the construction 
shown in the drawing is generally prefer 
able, as practice has demonstrated it to be 
eminently satisfactory. It will be under 
stood, however, that the invention is not limited necessarily to the precise details 
shown, as certain modifications and changes 
may be made in order that the invention 
may be applied to the best advantage ac 
cording to the circumstances of each 
lar case. 

In the present instance, 1 designates the the borehole and to effect this result, a fluid body of the tool which is in the form of a 
casing or cylinder to inclose the reciproca 
tory piston or hammer 2, the casing i hav 
ing a suitable fluid-tight fit with the piston 
and provides a pressure chamber 3 and an 
exhaust chamber 4, the latter having one or 
more suitable vents 5 leading to the atmos 
phere. The casing is also provided at a 
point intermediate the pressure chamber 3 
and the exhaust chamber 4 with a feed 
channel 6 for the motive fluid, such motive 
fluid being supplied to this channel through 
the passage 7. 
a hollowinterior chamber 8, and a suitable 
number of ports 9 are formed in the piston 
toward the head thereof. Motive fluid is 
admitted to the interior of the piston and to 
the pressure chamber 3 from the channel 6 
through the ports 9 while the piston is in 
retracted position, and after the piston has 
completed its forward-or power stroke, such 
fluid is exhausted from the hollow piston 
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and forms in effect a unitary 
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and pressure chamber through the ports 9 . 
into the exhaust chamber 4 and to the atmos 
phere through the vent 5. An annular pis 
ton surface 10 is formed toward the rear of 
the piston and the motive fluid in the feed 
channel 6 acts upon this annular piston Sur 
face and thereby serves to retract the piston, 
the piston in practice reciprocating at very 
high frequency. 
One feature of the present invention is 

that it provides a piston which will not 
crystallize owing to the blows, delivered by 
it upon the end of the drill rod 11, and this 
result is attained by forming the body of 
the piston of tough metal and permanently 
applying a head 12 of hard metal to the 
forward end of the piston. Tool steel tem 
pered is preferably used for the head 12 
and this head is of slightly smaller diameter 
than the piston and is permanently fixed to 

part of the 
piston, the forward end of the latter in the 

particu 

The reciprocatorv piston has p y p 
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present inst3nce being provided with a re 
cess 13 into which a stein 14 on the head 12 
is forced or shrunk, the hard tempered head 
sustaining the force of the blows delivered 
upon the drill rod without losing its shape 
and such head is backed up by the relatively 
tough naterial composing the body of the 
piston, the tough nature of the metal com 
posing the body of the piston preventing 
crystallization. In order to facilitate the 
drilling operatiori, the drill rod or steel is 
provided with a longitudinal bore 15 through 
which a fluid mayflow to the base of the 
bore hole, thereby removing chips or other 
broken material from the forward end of 
the drill rod so that the solid rock or other 
material to be cut is always presented cleanly 

: to the cutting edges of the drills. Aceording 
to the present invention, a portion of the 
motive fluid (preferably air) which is used 
to plope the piston is employed to clean 

conducting tube 16 extends axially through 
the hollow piston and its forward end is in 
a linement with and terminates in immediate 
proximity to the bore 15 in the drill rod. 
The hollow formation of the piston accomo 
dates this tube and the hard metal head 12 
is provided with a central bore 17 through 
which this tube extends. The present inven 
tion provides a simple and improved means 
for adjustably mounting this fluid-conduct 
ing tube, such means consisting of a nut 18 
which is elongated in an axial direction and 
has a central aperture 19 in which the tube 
may be engaged adjustably while such nut 
is free. The exterior of the nut is provided 
With threads which have preferably a cylin 
drical pitch, that is to say, the threads are 
of uniform diameter from end to end of the 
nut. An angular portion 20 forms a part 
of the nut and provides means for securing 
the nut in position. This nut is inserted 
into the head 21 of the casing, the latter be 
ing formed with a central axis passage 22 the 
walls of which are provided with threads 23 
of a tapering pitch. The rear portion of the 
nut 18 is split, that is, it is formed with a suit 
able number of longitudinal slots 24 which 
render such portion of the nut collapsible to 
such a degree as to obtain a firm grip upon 
the fluid-conducting tube, and after the nut 
has been inserted into the bore 22 of the 
casing head, a tightening of the nut will 
cause the tapered threads in the casing head 
to operate upon the slotted portion of the 
nut and thereby cause the latter to close 
upon and firmly grip the tube, locking the 
loosening. The opening 22 with which the 
fluid-conducting tube 16 communicates is 
connected through a passage 25 to a fluid 
feeding duct 26, the latter being formed 
preferably in one wall of the casing and 
leading to a passage 27 which is adjacent to 
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the passage 7. through which the motive 
: fluid is supplied to the piston. 
A controlling valve casing 28 is rigidly 2. connected to the body or casing of the tool 

and the passages 7 and 27 communicate with 
such casing. The controlling valve shown 
in the present instance is so constructed that. 
it is capable of not only throttling or con 
trolling the flow of motive fluid to the pis 
ton, but it also serves to regulate or control 
the flow of fluid to the hollow drill for the 
purpose of cleaning the bore hole. In the 
present instance, this controlling valve con 
sists of a tapered plug 29 which is rotatably 
fitted into a correspondingly formed valve 
seat in the casing 28. This controlling valve 
is provided toward its smaller end with an 
appropriate handle 30 by means of which it 
may be manipulated. The larger end of the 
tapered valve plug, however, is exposed to 
the fluid pressure which serves to operate 
the tool, the action of the fluid pressure 
upon the larger end of the plug-shaped 
valve serving to automatically press this 
valve tightly and firmly upon its seat so as 
to maintain a fluid-tight fit or seating of 
the valve and, moreover, accidental shifting 
of the valve due to the vibration of the tool 
is prevented. In the present instance, a pipe 
fitting 31 is tapped into the casing 28 at 
the side opposite to that upon which the 
handle 30 is rotated, this fitting providing 
means for the attachment of a hose or pipe 
by means of which the motive fluid may be 
conducted to the tool. The controlling valve 
is provided with an axial passage 32 which 
leads into the same from the larger end 
thereof and receives the motive fluid from 

i the fitting 31, and a reduced extension 33 of 
this passage leads toward the reduced end 
of the valve and serves to supply the fluid 
for cleaning the bore hole. A radial or lat 
eral port 34 leads from the central axial 
passage 32 to the circumference of the valve 
and when this radial port registers with the 
passage 7, a full flow of motive fluid is sup 
plied to the piston. A groove 85 is formed 
in the circumference of the valve and ex tends from the port 34 to a point approxi 
mately diametrically opposite thereto and 
the purpose of this groove will be herein 
after described. A second but smaller ra 
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dial port 36 leads from the reduced portion 
33 to the axial passage in the valve to the 
periphery of the latter and this port com 
municates with a groove 37 which extends 
part way around the circumference of the 
valve. This groove 37 preferably becomes 
narrower in width as it leaves the port 36, 
as shown, and such groove and port serve 
to convey fluid to the hollow drill for the 
purpose of cleaning the bore hole. The 
handle 30 attached to the controlling valve 
is turnable through an angle approximately 
of 90° .. 

permanently related shoulders 48. 
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In tools of this class, a turning handle is 
provided whereby the tool may be rotated 
about the drill rod as an axis, such handle 
extending radially with respect to the tool 
casing. In the present instance, I provide 
a combined turning handle and lubricator 
which is in the form of a tube 38 one end of 
which is threaded into a sleeve-like portion 
89 formed as a part of the controlling valve 
casing and the opposite end may be pro 
yided with a removable plug or its equiva 
lent 40 which serves as a removable closure 
through which the lubricant-containing res 
ervoir 41 formed by the tube 38 may be in 
troduced. That end of the reservoir which 
is threaded into the controlling valve cas 
ing has a head 42 the outer face of which is 
preferably fiat and a suitable number of 
apertures 43 extend through this head. A 
recess 44 is formed in the controlling valve 
casing directly opposite to the flat face of 
the head 42 and a disk 45 of porous ma 
terial such, for instance, as sole leather, is 
inserted in the recess 44 and is arranged to 
bear upon the flat face of the head 42. 
The pressure upon the disk 45 may be ad 
justed by means of the threaded connection 
between the lubricant-containing reservoir 
and the controlling valve casing, and by ad 
justing the pressure on such disk, the feed 
of the lubricant may be regulated, a lock 
ihut being shown for maintaining such an 
adjustment. The controlling valve casing 
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is provided with a port 46 which provides 
communication between one side of the disk 
45 and the groove 35 formed in the periph 
ery of the controlling valve. 
The present invention also provides a 

simple and improved construction of swivel 
handle which is attached to the head end of 
the casing and permits the tool to be rotated 
by means of the turning handle and about 
the drill rod as an axis. In the present in 
stance, the head 21 of the casing is formed 
with a circular channel 47 which channel is 
preferably turned in the solid stock com 
posing the head 21 forming two integral 

handle is composed of two complemental sec 
tions' 49 and 50 which may be duplicates and 
are in the form of a handgrip. Each section 
has a semi-circular portion which is inserted 
in the channel 47 while the two sections of 
the handle are separate. When the two sec 
tions of the handle are brought together and 
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riveted or permanently united, the comple- . 
mental semi-circular portions upon the han 
dile sections will form a complete ring 51 
whicl lies in the channel 47 and is 
nently confined between the shoulders 48, a 
swivel handle.mounting being thereby pro 
vided which obviates the use of nuts and 
other expensive and complicated devices 
which are liable to loosen. 
In operation, the piston reciprocates at 
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high frequency and in the usual manner de 
livers successive blows upon the drill rod. 
Assuming, however, that the handle of the 
controlling valve is in a position, say, at 
right angles to the length of the tubular 
receptacle 38 which also forms the turning 

O 

handle, the motive fluid is cut off both from 
the piston and from the passages which con 
duct fluid to the hollow drill for the purpose 
of cleaning the bore hole. Upon turning 
the controlling valve handle toward a po 
sition parallel to the turning handle, the 
port 33 is first brought into communication 
with the passage 27, thereby admitting fluid 
at full pressure to the hollow drill before the 
piston starts to operate whereby a thorough 
cleaning of the bore hole, preparatory to the 
drilling operation, is insured. When the 
handle of the controlling valve occupies the 
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position shown in Figs. 1, 4 and 5, fluid at 
full pressure is admitted both to the hammer 
and the hollow drill. Upon turning the 
handfe of the controlling valve still farther, 
the flow of fluid to the hollow drill rod is partially cut off owing to the narrowing of 
the circumferential groove 37, but a full 
flow of motive fluid is still supplied to the 
piston, the normal operating position of the 
controlling valve serving to admit sufficient 
fluid to the hollow drill to clear the hole 
properly in hard rock but a full flow of mo 
tive pressure is admitted to the piston. It 
is, therefore, possible to cut off fluid from 
both the piston and the hollow steel. Fluid 
such as air, can be drawn with full force 
through the hollow drill without operating 
the piston and when the controlling valve is 
opened, a full flow of fluid must be drawn 
through the hollow drill before the hammer 
can start. 

admitted to the hollow drill rod. Moreover, 
while the piston is operating withfull force, 
the fluid flowing to the hollow drill rod can be regulated as desired. Upon turning of 
the valve the piston ceases operation before 
the fluid ceases its flow to the hollow drill 
rod so that a thorough cleaning of the bore 

50 hole is insuréd both before the starting of 
the tool and after the operation of the tool 
has been discontinued. . . . 
The lubricant-containing reservoir com 

municates with the passage 7 which Sup 
55. plies motive fluid to the piston while the con trolling valve is in open position. The re 

passage 7. During those periods when the 
motive fluid pressure in the passage. 7 is rel 
atively high, there will be a flow of air, 
through the disk.45 ‘and apertures 43 into 
the lubricant-containing reservoir 41. Upon 

is a drop in pressure, however, which occurs 

"...it, 

The blow of the piston, can be . 
throttled so that it will strike as hard as-de: 
sired, and still a full flow of fluid can be 
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upon each stroke of the piston, the air this 
entering the reservoir 41 will expand and 
thereby force a certain unit of the lubricant. 
through the apertures. 43 and the porous 
disk 45 and flowing through the passage 46 70 
and groove 35, such lubricant will reach the . 
motive fluid supply passage 7 from which 
passage the lubricant is carried to the mov 
ing parts of the piston. The pulsations or 
variations in fluid pressure occur at a fre 
quency corresponding to the speed of move 
ment of the piston, so that the quantity of 
lubricant supplied to the piston will be com 
mensurate with the requirements. 

I. claim as my invention: 
1. The combination of a fluid-actuated 

tool having a casing, an operating element 
therein, a drill rod having a bore for con 
ducting fluid to the bore hole, and a single 
fluid-controlling valve having ports one of 
which is provided with a throttling passage, 
said valve arranged to admit a flow of fluid 
to the bore of the drill rod to subsequently 
admit motive fluid to the operating element 
and then to throttle the fluid admitted to the 
drill rod when said valve is moved in one. 
direction. 

2. The combination with a fluid-actuated 
tool having a casing, an operating element 
mounted therein, and a drill rod having a 
bore for conducting the fluid to the bore 
hole, of a single fluid controlling valve hav 
sing ports onepf which has a throttling pas 
sage arranged when the valve is opened to 
first admit a full flow of fluid to the bore of 
the drill rod, to subsequently admit and 
throttle motive fluid to the operating ele 
ment, and to throttle by said passage the 
flow of fluid to the borehole. 

3. The combination of a fluid-actuated 
tool having a casing, an operating element 
therein, a drill rod having a bore for con 
ducting fluid to the bore hole, and a fluid 
controlling valve having ports and a throt 
tling passage communicating with a source 
of fluid pressure supply and arranged to 
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first diniid to 65ore of the diroi 
and, to subsequently admit motive fluid to 
the operating element and throttle but not 
wholly shut off-fluid flowing to the bore of 
the drill rod when such valve is moved to 
set the tool into operation. . . . . . 

4. The combination of a fluid-actuated tool having a casing, an operating element 
therein, a drill rod having a bore for con 
ducting fluid to the bore hole, and a control 

ciprocatory movements of the piston com-ling valye having one port for admitting 
bined with the intermittent use, of motiye 

so fluid produce fluctuations of pressure in the having another port and throttling 
for admitting and throttling fluid to the 
bore of the drill rod, the second port and throttling passage adapted to permit throt 
tling of the motive fluid to the opérating 
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motive fluid to the operating element and 
passage 

element while fluid continues to fittee 
bore of the drill rod. 
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for conducting fluid to the bore hole, of a 

tool having a casing provided with passages 
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5. The combination of a fluid-actuated tool comprising a casing, an operating ele 
ment therein, and a drill rod having means 
controlling valve embodying ' a rotatable 
member provided with a passage to receive 
fluid under pressure and provided with a 
port to admit motive fluid to the operating 
element, and a second port for admitting 
and throttling fluid to the bore hole, the 
Second port having a circumferentially ex 
tended feed groove whereby the valve may 
be adjusted to throttle the motive fluid for 
the operating element and fluid may con 
tinue to flow to the bore hole. 

6. The combination of a fluid-actuated 
tool comprising a casing having passages 
therein for motive fluid and fluid adapted 
to be conducted to the bore hole, and a con 
trolling valve embodying a rotatable plug 
having a passage adapted to receive fluid 
under pressure and provided with one port 
for supplying motive fluid to one of the 
passages in the casing and having a second 
port for surplying motive fluid to another 
of said passages in the casing, the second 
port of the plug communicating with a cir 
cumferentially extended groove which di 
minishes in cross section in a direction from 
said port. 

7. The combination of a fluid-actuated 

for motive fluid and fluid to be conducted to 
the bore hole, an operating element within 
said casing, and a fluid-controlling valve 
embodying a rotatable plug fitted in said cas 
ing and provided with ports for the motive 
fluid and the fluid for the bore hole respec 
tively, one of said ports being in advance of 
the other port and provided with a throttling 
passage so that when the plug is turned in 
one direction, a full flow of fluid will be ad 
mitted to the bore hole, a further movement 
of the valve will admit fluid to the operat 
ing element and such fluid to the operating 
element can be throttled while the fluid 
flows full force to the bore hole, and a fur 
ther movement of the valve will throttle the 
fluid to the bore hole through said throt 
tling passage while the motive fluid flows 
full force to the operating element. 

8. The combination of a fluid-actuated 
tool comprising a casing provided with One 
passage for motive fluid and another pas 
sage for fluid to be conducted to the bore 
hole, an operating element mounted in said 
casing, and a single fluid-controlling valve 
having ports adapted to coöperate with the 
passages of the casing, the port for supply 
ing fluid to the bore hole being in advance 
of the port for the motive fluid and having 

3. s 

a throttling passage so that when the valve 
is moved in one direction, a full flow of 
fluid will be first admitted to the bore hole, 
then motive fluid will be admitted to the 
operating element and throttled while fluid 
continues to pass to the bore hole, and further 
movement of the valve will throttle the fluid 
flowing through said throttling passage to 
the bore hole while a full flow of fluid is ad 
mitted to the operating element. 

9. The combination of a fluid-actuated 
tool having a casing, an operating element 
therein, a drill rod having a bore for con 
ducting fluid to the bore hole, and a fluid 
controlling valve having a port arranged to 
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admit a flow of motive fluid to said operat 
ing element and also a port, and throttling 
passage capable of admitting and throttling 
a flow of fluid to the bore of the drill rod 
while a full flow of motive fluid is admitted 
through such valve to the operating ele 
ment. 

10. The combination of a fluid-actuated 
tool having a casing, an operating element 
therein, means having a conduit for con 
ducting fluid to the bore hole, and a fluid 
controlling valve having ports for admit 
ting fluid to the bore hole and operating 
element, said ports being located one in ad 
vance of the other and one of Said ports hav 
ing a throttling passage whereby movement 
of the valve in one direction will first admit 
a full flow of fluid to the bore hole, further 
movement of the valve will admit motive 
fluid to the operating element, and further 
movement of the valve will throttle the 
fluid to the bore hole. 

11. The combination of a fiuid-actuated tool having a casing, an operating element 
therein, the casing being provided with 
means for conducting motive fiuid to the 
operating element, and fluid to the bore 
hole, and a fiuid controlling valve hav 
ing a single fluid inlet and ports leading 
therefrom and arranged one in advance of 
the other, the port in advance also having a 
throttling passage whereby movement of 
the valve in one direction will first admit a 
full flow of fluid to the bore hole, motive 
fluid will be subsequently admitted to the 
bore hole will be throttled through said 
throttling passage while motive filiid con 
tinues to flow to the operating element. 

In testimony whereof have hereunto set 
my hand in presence of two subscribing 
witnesses. 

CHARLES T. CARNAHAN. 
Witnesses: , 

H. G. PHILLIPS, 
MARGARET yiuNSON. 
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operating element, and then fluid to the 
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