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57 ABSTRACT 
Opposed pairs of piston and cylinder assemblies each 
have a drill stem chuck which can be engaged or dis 
engaged from the drill stem. When drilling, the lower 
chuck engages the drill stem and the lower pair of 
pistons moves downwardly while the upper pair moves 
upwardly together with the upper chuck. When the 
pistons are fully extended, the lower chuck releases 
and the upper chuck engages the drill stem whereupon 
the piston movement is reversed. The chuck engaging 
the drill stem rotates so that continuous rotation and 
feed is accomplished. The reverse action withdraws 
the drill stem from the drill hole. The upper part of 
the tower is pivoted so that the lengths of drill pipe 
can be moved from the horizontal to the vertical and 
vice versa. Hold means are provided engageable with 
a length of drill stem to prevent same from dropping 
into the drill hole while raising and lowering the drill 
stem. Hydraulic means are provided to jar the string 
loose if it jams in the hole and a modulating valve as 
sembly is provided to prevent excess pressure being 
applied to the rotating drill bit. 

19 Claims, 7 Drawing Figures 
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CONTINUOUS FEED HEADDRILL ASSEMBLY 
This invention relates to new and useful improve 

ments in continuous feed universal head drills. 
The drill assembly is adapted for drilling in any 

mineral and is also designed to use equipment for the 
taking of cores in any geological formation and can also 
be used to take cores in concrete or other substances. 

Standard Diamond Drills used in the above men 
tioned locations are relatively heavy units with very 
heavy gear drives and heavy winching equipment which 
makes them too heavy in most instances for helicopter 
transport into remote areas. 
Such drills are provided with relatively short stroke 

feed rams and at the end of each stroke, the drilling 
operation has to be stopped and the ram uncoupled 
from the chuck (usually with a hand wrench) whereu 
pon it can be returned to its starting position where it 
must be rechucked before drilling can re-commence. It 
is evident therefore that considerable time is lost 
between the end and beginning of each stroke. 

Furthermore, each time a section of drill stem is 
added to or taken out of the drill string, a hand wrench 
is required to uncouple or recouple these drill pipe sec 
tions. This is a time consuming operation and also 
damages the drill pipe. 

All drills presently in the field are provided with a 
derrick or tripod to which a pulley or crown block is at 
tached, the purpose of which is to pull the drill stem out 
of the hole or put it back down again. Such drills must 
also have heavy winches and also require a man to 
climb onto a platform superposed above the tripod to 
receive and direct the pipe lengths as they are being 
raised or lowered as the case may be. When the pipe or 
drill string is being raised or lowered, the drill head 
must be moved off the drill hole and must be realigned 
after this operation has been completed. These drills 
depend on the human element to determine whether 
the feed should be increased or decreased when the re 
sistance to the bit rises or falls in unpredictable rock 
structure or for other reasons. 

Jars or cable operated jarring devices are used to ex 
tricate jammed or wedged drill pipe again necessitating 
the relatively heavy winches. 
The invention hereinafter to be described can be 

used to drill any formation whether direct diamond 
drilling is required or whether coring is required. 

It eliminates the necessity of heavy drives and 
winches inasmuch as continuous rotation can take 
place during the raising and lowering of the drill string. 
The present device also screws and unscrews all drill 

pipe connections under power and is capable of remov 
ing the entire length of drill stem from the hole on a 
continuous basis with the exception of uncoupling the 
various lengths underpower. 
The drill pipe may also be removed or replaced while 

being rotated continuously even during the couple or 
uncoupling operation and this feature alone shows a 
distinct advantage over conventional drilling equip 
ment when drilling in caving or broken ground condi 
tions can cause the drill pipe to freeze orjam in the drill 
hole if the rotation is stopped at any point for coupling 
and uncoupling. 
However, if the drill stem should jam in the drill hole, 

a novel jarring device is utilized eliminating the usual 
heavy winch and jars. 

2 
The head of the present device hinges under power 

to lower or raise section of drill pipes from a horizontal 
to a drilling angle or vice versa and the head can be ad 
justed to place or receive the pipe from a supply pile at 
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tion also allows the pipe to be uncoupled at approxi 
mately three and one half feet from ground level for 
easy ground level removal of core barrels if coring is 
taking place. Furthermore the bottom of the head unit 
always remains in line with the drill hole thus requiring 
no realignment when drilling is resumed. 

In summary, the drill hereinafter to be described has 
automated much of the normal hand labor required 
when using standard drills, is much ligher than conven 
tional units thus permitting helicopter transport to 
remote areas and furthermore drills faster and farther 
per bit than conventional drills due to the constant 
rotation and the fact that a novel modulating valve as 
sembly is provided which automatically prevents excess 
pressure being applied to the rotating drill bit. 
With the consideration and inventive objects herein 

set forth in view, and such other or further purposes, 
advantages or novel features as may become apparent 
from consideration of this disclosure and specification, 
the present invention consists of the inventive concept 
which is comprised, embodied, embraced, or included 
in the method, process, construction, composition, ar 
rangement or combination of parts, or new use of any 
of the foregoing, herein exemplified in one or more 
specific embodiments of such concept, reference being 
had to the accompanying Figures in which: 

FIG. 1 is a side elevation of the drill assembly show 
ing same horizontally in phantom. 

FIG. 2 is a plan view of FIG. 1 showing the move 
ment from side to side in a horizontal plane. 
FIG. 3 is a front elevation of FIG. 1 showing the 

movement in a vertical plane. 
FIG. 4 is an enlarged partially fragmentary view of 

the main portion of the invention. 
FIG. S is a side sectional elevation enlarged with 

respect to the remainder of the drawings, of the modu 
lating valve assembly. 

FIG. 6 is a front elevation of the jar assembly perse. 
FIG. 7 is a schematic diagram of the hydraulic cir 

cuitry of the universal head drill. 
In the drawings like characters of reference indicate 

corresponding parts in the different figures. 
Proceeding therefore to describe the invention in 

detail, reference character 10 illustrates generally a 
support frame consisting of vertical members 11 and 
diagonal members 12. 

Centrally located supporting structure collectively 
designated 13 is mounted upon a vertically situated tru 
nion 14 by means of a clamp 15, said trunion being 
mounted in turn upon a horizontally located member 
16 supported by the support structure 10. 
A square cross section shaft 17 extends through the 

member 16 and is operatively connected to the sup 
porting structure 13 so that rotation of this squared 
shaft causes the central supporting structure 13 
together with associated components to be rotated, 
within limits, in a horizontal plane as shown in FIG.3. 
An hydraulically operated gear box 18 is secured to 

the other end of the squared shaft 17 for the aforemen 
tioned rotation. 
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Furthermore an hydraulic piston and cylinder as 
sembly 19 is mounted upon the support frame 10 and 
extends between a horizontally located sleeve 20 jour 
nalled within the fixed sleeve 21 which in turn is 
secured to the support frame 10 so that movement of 
the piston and cylinder assembly 19 in the direction of 
double headed arrow 22, moves the centrally located 
supporting structure 13 inwardly and oupwardly with 
respect to the support frame 10. 
The support frame 10 includes an upper portion 23 

and a lower portion 24. These portions are connected 
together by means of an offset hinge assembly 25, by 
means of a hinge pin 26. 
An hydraulic piston and cylinder assembly 27 ex 

tends between offstanding brackets 28 mounted upon 
the lower support structure 24 and the piston rod of 
this assembly 27 is in turn pivotally connected to 
brackets 29 on structure extending upwardly from the 
upper support structure 23. This means that extension 
and retraction of this piston and cylinder assembly 27 
causes the upper portion 23 together with the as 
sociated structure which will hereinafter be described, 
to move from the vertical or axial aligned position with 
the lower support structure 24, to a position substan 
tially at right angles thereto as shown in phantom in 
FIG. 1. 
Mounted to the upper support structure 23 and ex 

tending upwardly therefrom is a pair of spaced and 
parallel piston and cylinder assemblies collectively 
designated 30A and 30B. Each of these assemblies in 
cludes a cylinder 31 having a piston 32 reciprocal 
therein attached to a piston rod 33 which extends up 
wardly through glands 34 in the upper end of the cylin 
ders 31. 
A plate 35 is secured to the upper ends of the piston 

rods 33 and an upper chuck component 36 is secured 
to the plate 33. Journalled coaxially within this plate 35 
is a sleeve 37, upper and lower bearing assemblies 38 
journalling the sleeve to the aperture within the plate. 
The upper chuck component 36 is in turn secured to 

sleeve 37 and is rotatable therewith. 
A source of power taking the form of an hydraulic 

motor 39 is mounted adjacent one of the piston and 
cylinder assemblies 30 and a gear 40 is rotated in either 
direction by this hydraulic motor. This gear in turn 
rotates a further gear 41 which in turn is secured to the 
cylinder 37 so that the motor rotates the sleeve 37 
together with the chuck component 36 secured 
thereto. 

Reference character 42 illustrates a length of drill 
stem screw threadably secured to a further length of 
drill stem 42A depending downwardly and this length 
of drill stem passes freely through the sleeve 37 and 
downwardly through the supporting structure 23 and 
24. 

In turn it is secured to a drill bit (not illustrated). 
Secured to and extending downwardly from the 

lower supporting structure 24 are corresponding piston 
and cylinder assemblies 30C and 30D. These are identi 
cal in construction and although they are not sectioned, 
corresponding parts have been given similar reference 
characters with the exception that these reference 
characters have been primed. 
Each chuck component 36 and 36', are similar in 
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4 
sleeve 37, 37" and rotatable therewith. Within the 
cylinder is a piston 44 in turn secured to a pair of jaw 
actuators 45 which are provided with inclined inner 
faces 46. 
Corresponding jaws 47 are engageable around the 

drill stem length 42 and are provided with opposed 
inclined outer faces 48 which engage with the inclined 
faces 46 of the actuators. Springs react between the 
head 50 of the cylinder 43 and the actuators and nor 
mally maintain the actuators together with the piston 
44, out of engagement with the jaws. 

However, if hydraulic fluid is fed through port 51 on 
the underside of the piston, this forces the piston 
together with the actuators upwardly thus jamming the 
jaws into engagement with the drill stem 42. 
The lower chuck component 36' is of similar con 

struction although it is not sectioned in the accompany 
ing drawings. 

Reference to the hydraulic circuitry which will 
hereinafter be described, will show that the following 
sequence can take place automatically. 
Assuming that the drill string is being lowered for 

drilling purposes, the lower length 42A is fed through 
the supporting structure, and through the lower chuck 
component 36". The opposed pistons 32 of the upper 
pair of piston and cylinder assemblies 30A and 30B are 
at the lower end of the cylinders 31 and the lower 
pistons (not illustrated) are at the upper ends of the 
corresponding cylinders 31'. The chuck component 
36' is actuated to grasp or jam the rod or drill stem 
length. Hydraulic oil under pressure is fed on one side 
of the pistons 32 and the corresponding pistons 32" 
(not illustrated) thus causing the pistons to move apart 
from one another as they move upwardly or 
downwardly respectively within the cylinders. The 
lower pistons, carrying the lower chuck 36', which is in 
operative connection with the drill stem length 42A, 
causes this drill stem length to move downwardly and 
the hydraulic motor 39' rotates this drill stem. The 
upper chuck component 36 is not engaged with the 
drill stem length 42 so that the pistons move this chuck 
component upwardly and freely. When the pistons 
reach the extremities of the cylinders, the valving is 
reversed, the lower chuck 36' is released and the upper 
chuck component 36 is actuated to grasp the upper. 
drill string length 42. Rotation is maintained by the 
hydraulic motor 39 and the pistons commence to move 
towards one another thus causing the drill stem length 
42 to move downwardly and to be rotated in a continu 
ous basis. The lower chuck component 36 moves up 
wardly along the length 42A as it is not engaged with 
this stem length at this time. 
Removal of the drill string is a reversal of this 

procedure and once again is accomplished automati 
cally. 
When it is desired to couple or uncouple adjacent 

lengths of drill stem, at the junction point indicated by 
the reference character 52, the upper portion together 
with the upper piston and cylinder assemblies 30A and 
30B may be moved to the horizontal position shown in 
phantom in FIG. 1 whereupon the new length of drill 
stem may be fed manually from the usual pile (not illus 
trated) stored adjacent the drill rig. This section is then 
moved upwardly to the normal drilling position 

construction and include a cylinder 43, 43', secured to whereupon the upper chuck component 36 is actuated 
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to grasp this length and motor 39 is rotated to screw it 
into engagement with the length 42A. 
Removal is accomplished by reversal of these ac 

tions, it being understood that hydraulic motors 39 and 
39 are reversible in operation. When the length 42 has 
been unscrewed by the motor 39, from the length 42A, 
the hinging action being offset due to the brackets 25 
and pin 26, lifts the portion 42 clear of the portion 42A 
so that no jamming occurs. 

It is of course necessary to prevent the remainder of 
the drill string from falling down the hole when lengths 
of drill stem are replaced and removed and in this con 
nection I have provided drill stem hold means collec 
tively designated 53 and shown in detail in FIG. 4. 

It is situated within the centrally located support 
structure 10 and consists of a pair of stem engaging 
jaws 54 partially surrounding the stem 42A and having 
levers 55 engaged by one end within recesses 56 within 
the jaws 54. These levers extend diagonally outwardly 
and downwardly and engage by the other ends within 
angles or shoulders 57 formed within the supporting 
Structure. 

Diagonally situated slots 58 are also formed within 
the supporting structure substantially at right angles to 
the levers 55 and a pin and spring component 59 ex 
tends between these slots 58 and the levers 55. The 
spring is connected to the levers by one end thereof and 
to a pin 60 by the other ends thereof, said pins being 
mounted within said slots which are provided with en 
larged ends 61. 
When in the position shown in FIG.4, the jaws 54 are 

biased upwardly and into engagement with the drill 
stem 42A so that any down movement of this drill stem 
jams the jaws against the levers thus preventing further 
downward movement. However, if the pins 60 are 
moved to the upper ends of the slots 58, the springs 
move overcenter with respect to the levers 55 and 
release the jaws and prevent this downward movement 
which at this time, of course, is controlled by either of 
the chuck components 36 or 36". 

Reference to FIG. 5 will show a modulating valve as 
sembly collectively designated 62 which is inserted 
with the hydraulic system as clearly shown in FIG.7. 

It consists of a hollow body 63 within which is 
reciprocal, a shuttle valve 64 having an adjusting por 
tion 65 and a spring 66 reacting between portion 65 
and a shoulder 67 within the body normally urging the 
shuttle rightwardly with respect to FIG. 5. 
The other end of the shuttle valve 64 is in the form of 

a stem 67' which freely engages a modulating valve 68 
also mounted within the hollow body 63 for reciprocal 
action. A spring 69 reacts between the end of the stem 
67 and the interior of the shuttle valve 68 and normally 
urges this shuttle valve leftwardly with respect to FIG. 5 
but against pressure of a further spring 70 reacting 
between an adjustable portion 71 and the other end of 
the modulating valve 68. 

This modulating valve is movable between the port 
72 connected to oil from the feed system and an un 
loading port 73 connected to the reservoir. 
An inlet 75 also extends through the body to a 

drilling 76 communicating with the front of the shuttle 
valve 64. This inlet 75 is connected to oil which is at the 
working pressure of the hydraulic motors 39 and 39'. 
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6 
Under normal circumstances, the system is in 

equilibrium as shown in FIG. 5. However, if the bit 
starts to jam and torque increases at the bit, there will 
be a rapid build up of oil pressure at the motors which 
will reflect to the inlet port 75 and move the shuttle 
valve 64 leftwardly with respect to FIG. 5 inasmuch as 
this oil will react upon the head of this shuttle valve. 
The shuttle valve will will move against pressure of 
spring 66 which normally holds, the shuttle valve in 
position. The amount of movement is directly related 
to the increased pressure in the motor circuit and 
because of this movement, the shuttle valve 64 exerts 
pressure on the spring 69 which in turn exerts pressure 
on the modulating valve 68 thus countering the pres 
sure being exerted by spring 70 which is exerting pres 
sure on the modulating valve 68 from the opposite 
direction. A modulating effect is produced on valve 68 
by this balancing out of the effect of the spring 70 and 
the spring 69. The valve 68 is a pressure regulating 
valve to control the feed pressures in the cylinders 30A, 
B, C and D. The oil from the feed system enters the 
valve at 72 as hereinbefore described and the pressure 
on this oil under normal drilling conditions is con 
trolled by the pressure set on the valve 68 by the pres 
sure set on the valve 68 by the adjustment 71 and the 
spring 70. When the pressure in the feed circuit ex 
ceeds the spring pressure of spring 70, the valve 68 is 
moved away from a seating 74 within the body and oil 
flows through port 72, through channels 75 within the 
sides of the valve 68 and out through the discharge port 
73 to the supply tank or reservoir thus keeping the 
pressure in the feed circuit constant. If the bit jams, the 
feed pressure drops to zero due to the unloading effect 
of the modulating valve assembly. 
A sudden fall in motor pressure will of course cause a 

rapid rise in feed pressure so a needle valve 76 has been 
situated within the inlet 75 to regulate a slow return of 
the piston or shuttle 64 and thus modulate the return of 
the feed pressure to normal. 
As hereinbefore described, drill stem lengths can be 

separated from one another under power by clamping 
the top chuck component 36 to the drill section above 
the joint 52 to be uncoupled and holding this chuck sta 
tionary while the bottom chuck component 36' is 
clamped to the pipe length below the joint and then 
rotated in a clockwise direction with the upper piston 
and cylinder components 30A and 30B in a minimum 
lift setting. The reverse of this operation will recouple 
the drill pipe. 

It should be noted although this is not illustrated that 
the upper cylinders 31 are provided with a slightly 
larger diameter than the lower cylinders 31' to com 
pensate for the volume taken up the piston rods 33 
thereby providing both upper and lower pistons with 
the same square inch capacity on the down strokes to 
maintain even drilling pressures. 
Although also not illustrated, the upper cylinders 31 

are provided with large capacity conduits which can be 
connected to both pumping units and accumulator 
(shown in the hydraulic circuitry) provides very rapid 
strokes to apply thrust to a jarring component shown in 
FIG. 6. 

In this connection I have provided upwardly extend 
ing tubular supports 77 extending upwardly and con 
nected to the plate 35 upon the upper ends of pistons 
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33. A head frame 78 is attached to these tubular sup 
ports and is apertured to surround the upper length of 
42B of the drill string extending upwardly above the 
machine. A relatively heavy spring 79 is secured to a 
block 80 on the head frame and surrounds the lower 
end of the drill stem section 42A. 
A collar 81 is secured to the drill stem above the 

head frame 78 and spaced therefrom and a reciprocat 
ing weight 82 surrounds the drill stem and is movable 
between the spring 79 and the collar 81. 
The upper cylinders 31 are fed a large volume of oil 

which causes the pistons to move rapidly outwardly 
together with the head frame 78, spring 80 and the 
weight 82 resting on the spring. The energy imparted to 
the weight 82 and the spring 79 by this rapid transit, 
throws the weight up the drill stem until it strikes the 
anvil or collar 81 which is firmly secured to the drill 
stem. This energy in turn lifts the jammed drill string. 
The lower anvil or block 80 and spring 79 absorb the 
shock of the returning weight 82 at which time the 
pistons 32 return to the lowermost position and the 
cycle is repeated. Lifting pressure and radial thrust can 
also be applied constantly by the lower chuck com 
ponent 36' and the lower hydraulic motor 39'. 

This eliminates the necessity of heavy winches and 
the like normally used to extricate jammed or wedged 
drill pipes. 
The hydraulic system is shown schematically in FIG. 

7 and operates as follows: 
The oil is supplied to the drill components by a 

hydraulic pump 83 having several stages, each stage 
operating its own system, i.e., the drill chuck motor. 
The hydraulic oil from the pump 83 is pumped to the 

cylinders which feed the drill stem (these consist of two 
cylinders which are mounted back to back with two 
other cylinders, each set of two moving in the opposite 
direction to the other set) (one such set is shown at 
84). This cylinder moves the drilling head 85 back or 
forth as the case may be and by means of a cable 86 ac 
tuates a switch at 87 by rotating a drum 88 which 
moves a nut 89 back or forth. This in turn closes an 
electric switch 90 which actuates a solenoid at either 
91 or 92 depending on the down or up position of the 
ram 84. The solenoid moves the control arm of valve 
93 which actuates the ram in cylinder 94 which in the 
drawing engages the plunger in valve 95. 

Pressurized hydraulic oil from a separate stage of 
pump 83 enters the valves 95 and 96, a pressure regu 
lating valve 97 and thence to activate the hydraulic 
chuck assemblies 36 and 36', which engage the drill 
rod 42. Valve 97 can be regulated to adjust the holding 
pressures of the hydraulic chucks. Valve 95 is shown 
with the pressure from valve 97 shut off by the plunger 
and the oil in the line to chuck 36 by-passed back 
through the plunger to the suction or supply tank side 
of the pump 83, Chuck 36 controlled by valve 95 is 
now in a released position. Valve 96 controlling the line 
to chuck 36' shows the line under pressure which 
would therefore be in an engaged position. This as 
sembly has been designed so that the pressure is always 
maintained in the lines from valve 97, and one or both 
chucks are always engaged on the drill pipe for reasons 
of safety. Should the machine stop or be stopped the 
check valve at 98 will prevent any back flow of oil to 
the pump and the nitrogen or air accumulator at 99 will 
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8 
continue to maintain the pressure to the chucks holding 
the drill stem. 
The ram in cylinder 94 after engaging valve 95 and 

disengaging chuck 36 continues to move bracket 100 
which in turn moves the control arms of valves 101 and 
102 in opposite directions. This in turn moves the two 
pairs of back to back feed 30A, 30B, 30C and 30D 
cylinders, with their respective chucks 36 and 36' in 
opposite directions and continuous feeding is affected. 
A torque-feed control valve 103 modulates the pres 
sures in lines 104 and 105 to the feed cylinders as the 
pressure in the line to the radial drill motor 106 rises or 
falls. The check valves 107 and 108 prevent a reverse 
flow of oil into lines 104 or 105, allowing the pair of 
cylinders which are feeding at that time to use the valve 
effectively and individually. 
Manual or individual control can be effected by 

swinging the bracket 100 out of engagement with 
valves 101, 102, 96 and 95 and using hand levers as 
shown attached to valves 101 and 102. 
While the hydraulic control mechanism has been 

described and illustrated as a combination of electric, 
hydraulic and mechanical systems, nevertheless it 
should be understood that any one or a combination of 
systems can be used as desired. 

Various modifications can be made within the scope 
of the inventive concept which is herein disclosed 
and/or claimed. 
What I claim as my invention is: 
1. A head drill used in conjunction with a source of 

hydraulic power and a length of drill stem forming a 
drill string; comprising in combination a support frame, 
centrally located supporting structure on said frame, an 
upper pair of piston and cylinder assemblies mounted 
on said supporting structure and a lower pair of piston 
and cylinder assemblies also mounted on said support 
ing structure in axial opposition to said upper pair, an 
upper drill stem chuck component mounted on the 
piston rods of said upper piston and cylinder assemblies 
and a corresponding lower drill stem chuck component 
mounted on the piston rods of said lower piston and 
cylinder assemblies, a source of power for selectively 
rotating each of said chuck components independently 
and in either direction, and means for engaging and dis 
engaging either of said chuck components from the as 
sociated drill stem and drill stem hold means on said 
supporting structure selectively engageable with the 
length of drill stem between said lower piston and 
cylinder assemblies to prevent same from dropping 
downwardly into the associated drill hole while raising 
or lowering said drill string. 
2.The device according to claim 1 in which said hold 

means includes at least two opposing jaws engageable 
around said drill stem, a lever extending diagonally out 
wardly and downwardly between each of said jaws and 
said supporting structure, diagonally situated slots in 
said supporting structure situated approximately at 
right angles to said levers and a pin and spring com 
ponent, extending between said levers and said slot 
whereby when said pin and spring component is in the 
lowermost position, downward movement of said drill 
stem is prevented by said jaws and when in the upper 
most position, downward movement of said drill stem is 
permitted. 
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3. The device according to claim 2 in which said 
upper and lower drill stem chuck components each in 
cludes at least one pair of stem engaging jaws, said jaws 
having inclined outer surfaces, ajaw actuator for each 
of said jaws having an inner inclined surface opposite to 
said outer inclined surface of said jaw and engageable 
therewith, a cylinder, said jaws and said actuators being 
mounted for relative movement in said cylinder, a 
piston also in said cylinder and connected to said actua 
tors, a source of hydraulic fluid to move said piston in 
said cylinder thereby to engage said actuators with said 
jaws and jam same into locking engagement with said 
drill stem, and spring means reacting between the head 
of said cylinder and said actuator normally biassing said 
actuator out of engagement with said jaws, said source 
of power for said chuck component taking the form of 
an hydraulic motor operatively connected to each of 
said chuck components. 

4. The device according to claim. 3 which includes a 
modulating valve in the hydraulic system operating said 
head drill, said valve reacting to hydraulic pressure 
built up from increased torque at the associated bit 
thereby modulating the feed pressure on said piston 
and cylinder assemblies, said valve including a hollow 
body, a main shuttle valve reciprocal on said body, an 
inlet in said body to one side of said shuttle valve, said 
inlet being operatively connected to said source of 
hydraulic pressure for said chuck components, a first 
adjustable spring normally biassing said shuttle against 
movement by the pressure of oil in said inlet, a control 
valve piston also reciprocal in said body, a second ad 
justable spring normally biassing said piston towards 
said shuttle valve, a third spring between said shuttle 
valve and said piston, a first connection to said body 
from the feed system of said source of power on one 
side of said piston, and a by-pass connected on the 
other side of said piston whereby excess pressure in 
said inlet generated by increased torque of the as 
sociated bit, moves said shuttle and hence said piston in 
one direction to form a connection between said first 
connection and said by-pass connection thereby reduc 
ing the oil pressure supply to said hydraulic motors. 

5. The device according to claim 4 which includesjar 
means mounted on the upper end of said upper piston 
and cylinder assemblies for breaking loose jammed drill 
strings, said jar means including a head frame secured 
to the cylinders of said upper piston and cylinder as 
semblies, a spring surrounding the associated drill stem 
and engaging said head frame, a collar fixedly attacha 
ble to said associated drill stem spaced above said 
spring and a weight reciprocal on said drill stem 
between said spring and said collar, upward movement 
of said upper piston and cylinder assemblies throwing 
said weight upwardly on said drill stem against said col 
lar for upward jarring action on said drill string, said 
spring absorbing kinetic energy from said weight when 
same moves downwardly by gravity. 

6. The device according to claim 1 in which said 
upper and lower drill stem chuck components each in 
cludes at least one pair of stem engaging jaws, saidjaws 
having inclined outer surfaces, a jaw.actuator for each 
of saidjaws having an inner inclined surface opposite to 
said outer inclined surface of said jaw and engageable 
therewith, a cylinder, said jaws and said actuators being 
mounted for relative movement in said cylinder, a 
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piston also in said cylinder and connected to said actua 
tors, a source of hydraulic fluid to move said piston in 
said cylinder thereby to engage said actuators with said 
jaws and jam same into locking engagement with said 
drill stem, and spring means reacting between the head 
of said cylinder and said actuator normally biassing said 
actuator out of engagement with said jaws, said source 
of power for said chuck component taking the form of 
an hydraulic motor operatively connected to each of 
said chuck components. 

7. The device according to claim 6 which includes a 
modulating valve in the hydraulic system operating said 
head drill, said valve reacting to hydraulic pressure 
built up from increased torque at the associated bit 
thereby modulating the feed pressures on said piston 
and cylinder assemblies, said valve including a hollow 
body, a main shuttle valve reciprocal in said body, an 
inlet in said body to one side of said shuttle valve, said 
inlet being operatively connected to said source of 
hydraulic pressure for said chuck components, a first 
adjustable spring normally biassing said shuttle against 
movement by the pressure of oil in said inlet, a control 
valve piston also reciprocal in said body, a second ad 
justable spring normally biassing said piston towards 
said shuttle valve, a third spring between said shuttle 
valve and said piston, a first connection to said body 
from the feed system of said source of power on one 
side of said piston, and a by-pass connected on the 
other side of said piston whereby excess pressure in 
said inlet generated by increased torque of the as 
sociated bit, moves said shuttle and hence said piston in 
one direction to form a connection between said first 
connection and said by-pass connection thereby reduc 
ing the oil pressure supply to said hydraulic motors. 

8. The device according to claim 7 which includesjar 
means mounted on the upper end of said upper piston 
and cylinder assemblies for breaking loose jammed drill 
strings, said jar means including a head frame secured 
to the cylinders of said upper piston and cylinder as 
semblies, a spring surrounding the associated drill stem 
and engaging said head frame, a collar fixedly attacha 
ble to said associated drill stem spaced above said 
spring and a weight reciprocal on said drill stem 
between said spring and said collar, upward movement . 
of said upper piston and cylinder assemblies throwing 
said weight upwardly on said drill stem against said col 
lar for upward jarring action on said drill string, said 
spring absorbing kinetic energy from said weight when 
same moves downwardly by gravity. 

9. A head drill used in conjunction with a source of 
hydraulic power and a length of drill stem forming a 
drill string; comprising in combination a support frame, 
centrally located supporting structure on said frame, an 
upper pair of piston and cylinder assemblies mounted 
on said supporting structure and a lower pair of piston 
and cylinder assemblies also mounted on said support 
ing structure in axial opposition to said upper pair, an 
upper drill stem chuck component mounted on the 
piston rods of said upper piston and cylinder assemblies 
and a corresponding lower drill stem chuck component 
mounted on the piston rods of said lower piston and 
cylinder assemblies, a source of power for selectively 
rotating each of said chuck components independently 
and in either direction, and means for engaging and dis 
engaging either of said chuck components from the as 
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sociated drill stem, and an offset transverse hinge. 
means on said supporting structure between said upper 
and lower piston and cylinder assemblies and a piston 
and cylinder assembly operatively extending between 
said supporting structure below said hinge means and 
said upper piston and cylinder assemblies whereby said 
supporting structure above said hinge means together 
with said upper pair of piston and cylinder assemblies 
and said upper chuck component may be moved from a 
position in axial alignment with said lower piston and 
cylinder assemblies to a position substantially at right 
angles thereto for ease of removal and installation of 
lengths of drill stem upon said associated drill string. 

10. The device according to claim 9 in which said 
upper and lower drill stem chuck components each in 
cludes at least one pair of stem engaging jaws, said jaws 
having inclined outer surfaces, a jaw actuator for each 
of said jaws having an inner inclined surface opposite to 
said outer inclined surface of said jaw and engageable 
therewith, a cylinder, said jaws and said actuators being 
mounted for relative movement in said cylinder, a 
piston also in said cylinder and connected to said actua 
tors, a source of hydraulic fluid to move said piston in 
said cylinder thereby to engage said actuators with said 
jaws and jam same into locking engagement with said 
drill stem, and spring means reacting between the head 
of said cylinder and said actuator normally biassing said 
actuator out of engagement with said jaws, said source 
of power for said chuck component taking the form of 
an hydraulic motor operatively connected to each of 
said chuck components. 

11. The device according to claim 9 which includes 
drill stem hold means on said supporting structure 
selectively engageable with the length of drill stem 
between said lower piston and cylinder assemblies to 
prevent same from dropping downwardly into the as 
sociated drill hole while raising or lowering said drill 
string. 

12. The device according to claim 11 in which said 
hold means includes at least two opposing jaws engage 
able around said drill stem, a lever extending diagonally 
outwardly and downwardly between each of said jaws 
and said supporting structure, diagonally situated slots 
in said supporting structure situated approximately at 
right angles to said levers and a pin and spring com 
ponent extending between said levers and said slot 
whereby when said pin and spring component is in the 
lowermost position, downward movement of said drill 
stem is prevented by said jaws and when in the upper 
most position, downward movement of said drill stem is 
permitted. 

13. The device according to claim 11 in which said 
upper and lower drill stem chuck components each in 
cludes at least one pair of stem engaging jaws, said jaws 
having inclined outer surfaces, a jaw actuator for each 
of said jaws having an inner inclined surface opposite to 
said outer inclined surface of said jaw and engageable 
therewith, a cylinder, said jaws and said actuators being 
mounted for relative movement. in said cylinder, a 
piston also in said cylinder and connected to said actua 
tors, a source of hydraulic fluid to move said piston in 
said cylinder thereby to engage said actuators with said 
jaws and jam same into locking engagement with said 
drill stem, and spring means reacting between the head 
of said cylinder and said actuator normally biassing said 
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actuator out of engagement with said jaws, said source 
of power for said chuck component taking the form of 
an hydraulic motor operatively connected to each of 
said chuck components. 

14. The device according to claim 12 in which said 
upper and lower drill stem chuck components each in 
cludes at least one pair of stem engagingjaws, said jaws 
having inclined outer surfaces, a jaw actuator for each 
of said jaws having an inner inclined surface opposite to 
said outer inclined surface of said jaw and engageable 
therewith, a cylinder, said jaws and said actuators being 
mounted for relative movement in said cylinder, a 
piston also in said cylinder and connected to said actua 
tors, a source of hydraulic fluid to move said piston in 
said cylinder thereby to engage said actuators with said 
jaws and jam same into locking engagement with said 
drill stem, and spring means reacting between the head 
of said cylinder and said actuator normally biassing said 
actuator out of engagement with said jaws, said source 
of power for said chuck component taking the form of 
an hydraulic motor operatively connected to each of 
said chuck components. 

15. The device according to claim 13 which includes 
a modulating valve. in the hydraulic system operating 
said head drill, said valve reacting to hydraulic pressure 
built up from increased torque at the associated bit 
thereby modulating the feed pressures on said piston 
and cylinder assemblies, said valve including a hollow 
body, a main shuttle valve reciprocal in said body, an 
inlet in said body to one side of said shuttle valve, said 
inlet being operatively connected to said source of 
hydraulic pressure for said chuck components, a first 
adjustable spring normally biassing said shuttle against 
movement by the pressure of oil in said inlet, a control 
valve piston also reciprocal in said body, a second ad 
justable spring normally biassing said piston towards 
said shuttle valve, a third spring between said shuttle 
valve and said piston, a first connection to said body 
from the feed system of said source of power on one 
side of said piston, and a by-pass connected on the 
other side of said piston whereby excess pressure in 
said inlet generated by increased torque of the as 
sociated bit, moves said shuttle and hence said piston in 
one direction to form a connection between said first 
connection and said by-pass connection thereby reduc 
ing the oil pressure supply to said hydraulic motors. 

16. The device according to claim 15 which includes 
50 jar means mounted on the upper end of said upper 
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piston and cylinder assemblies for breaking loose 
jammed drill strings, said jar means including a head 
frame secured to the cylinders of said upper piston and 
cylinder assemblies, a spring surrounding the as 
sociated drill stem and engaging said head frame, a col 
lar fixedly attachable to said associated drill stem 
spaced above said spring and a weight reciprocal on 
said drill stem between said collar, upward movement 
of said upper piston and cylinder assemblies throwing 
said weight upwardly on said drill stem against said col 
lar for upward jarring action on said drill string, said 
spring absorbing kinetic energy from said weight when 
same moves downwardly by gravity. 

17. A head drill used in conjunction with a source of 
hydraulic power and a length of drill stem forming a 
drill string; comprising in combination a support frame, 
centrally located supporting structure on said frame, an 
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upper pair of piston and cylinder assemblies mounted 
on said supporting structure and a lower pair of piston 
and cylinder assemblies also mounted on said support 
ing structure in axial opposition to said upper pair, an 
upper drill stem chuck component mounted on the 
piston rods of said upper piston and cylinder assemblies 
and a corresponding lower drill stem chuck component 
mounted on the piston rods of said lower piston and 
cylinder assemblies, a source of power for selectively 
rotating each of said chuck components independently 
and in either direction, and means for engaging and dis 
engaging either of said chuck components from the as 
sociated drill stem, said upper and lower drill stem 
chuck components each including at least one pair of 
stem engaging jaws, said jaws having inclined outer sur 
faces, a jaw actuator for each of said jaws having an 
inner inclined surface opposite to said outer inclined 
surface of said jaw and engageable therewith, a 
cylinder, said jaws and said actuators being mounted 
for relative movement in said cylinder, a piston also in 
said cylinder and connected to said actuators, a source 
of hydraulic fluid to move said piston in said cylinder 
thereby to engage said actuators with said jaws andjam 
same into locking engagement with said drill stem, and 
spring means reacting between the head of said 
cylinder and said actuator normally biassing said actua 
tor out of engagement with said jaws, said source of 
power for said chuck component taking the form of an 
hydraulic motor operatively connected to each of said 
chuck components. 
18.The device according to claim 17 which includes 

a modulating valve in the hydraulic system operating 
said head drill, said valve reacting to hydraulic pressure 
built up from increased torque at the associated bit 
thereby modulating the feed pressures on said piston 
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and cylinder assemblies, said valve including a hollow 
body, a main shuttle valve reciprocal in said body, an 
inlet in said body to one side of said shuttle valve, said 
inlet being operatively connected to said source of 
hydraulic pressure for said chuck components, a first 
adjustable spring normally biassing said shuttle against 
movement by the pressure of oil in said inlet, a control 
valve piston also reciprocal in said body, a second ad 
justable spring normally biassing said piston towards 
said shuttle valve, a third spring between said shuttle 
valve and said piston, a first connection to said body 
from the feed system of said source of power on one 
side of said piston, and a by-pass connected on the 
other side of said piston whereby excess pressure in 
said inlet generated by increased torque of the as 
sociated bit, moves said shuttle and hence said piston in 
one direction to form a connection between said first 
connection and said by-pass connection thereby reduc 
ing the oil pressure supply to said hydraulic motors. 

19. The device according to claim 17 which includes 
jar means mounted on the upper end of said upper 
piston and cylinder assemblies for breaking loose 
jammed drill strings, said jar means including a head 
frame secured to the cylinders of said upper piston and 
cylinder assemblies, a spring surrounding the as 
sociated drill stem and engaging said head frame, a col 
lar fixedly attachable to said associated drill stem 
spaced above said spring and a weight reciprocal on 
said stem between said spring and said collar, upward 
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against said collar for upward jarring action on said 
drill string, said spring absorbing kinetic energy from 
said weight when same moves downwardly by gravity. 

. . . k . . k. 


