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AUTOMATIC FEED CONTROL SYSTEM 

This is a continuation-in-part of my co-pending pa 
tent application, Ser. No.‘63,524; ?led Aug. 13, 1970; 
titled “Feed Control System”, and now abandoned. 
This invention pertains to feed control systems for 

hydraulically or pneumatically operated drilling ma 
chines of the type which are supported by jack legs -— . 
usually leveling jacks — while in operation, and in par~ 
ticular to such a system which automatically limits feed 
force to the highest practical value. As the drill bit of 
such machines is being rotated, the main purpose, of 
course, is to exert a feed force against the ground 
through the drill string to the bit. This invention, then, 
provides a feed force which is continuously as high as 
possible, with minimum variation in is intensity, to re 
sult in the best penetration of the drilling bit while 
avoiding the danger of over-tilting or accidental tip 
over of the machine. 
With feed control systems known in the prior art, ei 
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ther one of two approaches have been adopted, for ' 
feed force control, to avoid over-tilt or tip-over of the 
machine due to excessive feed. These two are: 

1. The feed force capacity of the equipment is artifi 
cially limited, on a conservative level below the actual 
capacity, resulting in a sacri?ce of efficiency for safety. 
The safety margin built in allows for variable condi 
tions, such as: weight reduction of the machine, as drill 
rods are being transferred to the drill string; variable 
wind conditions; inaccurate leveling of the machine; 
etc. 

2. The feed force capacity of the equipment exceeds 
all site operation requirements. In this case the opera 
tor must be the controlling element; the dangers of 
over-tilt or tip-over are governed solely by his human 
judgement in cautiously delimiting the feed force. 

It is an object of this invention to provide an im 
proved feed control system for a drilling machine 
which renders the machine wholly safe, and yet sacri 
?ces no feed force capacity. 

It is another object of this‘ invention to provide a feed 
control system comprising a machine support frame 
and means supporting said frame above ground level, 
said frame and means being movable therebetween, 
feed force supplying means for the machine drilling ele 
ment, and means automatically responsive to relative 
movement between said frame and said supporting 
means to reduce the feed force. 

It is yet another object of this invention to teach an 
orientation-sensing system for a drilling machine com 
prising a drilling machine support frame, means cou 
pled to said frame for supporting said frame above 
ground level, wherein said frame and said supporting 
means together comprise at least two components dis 
posed for relative movement therebetween in response 
to machine displacement, and means coupled to at 
least one of said components, and responsive to move 
ment between said components, for signalling machine 
displacement. 
A feature of this invention comprises the provision 

ing of at least one jack leg for slidable movement in the 
machine support frame, with the movement thereof ac 
tuating a valve effective for shunting the pressured ?uid 
away from the drill feed motor. 
Further objects and features of this invention will be 

come more apparent by reference to the following de 
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2 
scription taken in conjunction with the accompanying. 
figures, in which: 
FIG. I, originally presented in my co-pending patent 

application, Ser. No. 63,524, is a combination sche 
matic and pictorial illustration comprising an embodi 
ment of the invention in which the schematic elements 
thereof depict the system ?uid conduct and valving, 
and the pictorial portion represents a cross-sectional 
view of a frame member, mounting jack legs at the for 
ward end of a drilling machine, and a portion of the 
drill string of such a machine; and 
FIGS. 2-4 are added by way of this continuation-in 

part. 
FIG. 2 depicts an alternate, simpler embodiment of 

the invention, in combined schematic and pictorial il 
lustration; 
FIG. 3 , a partial schematic, depicts yet a further em 

bodiment of the invention in which one or more addi 
tional machine sub-systems are automatically, respon 
sively controlled by the manifolding of such sub 
systems to the FIG. 2 embodiment; and 
FIG. 4 presents, in vertical cross-section, structuring 

of the novelly-deployed pilot-operated relief valves and 
“bleed button” vent valves of FIGS. 2 and 3, and illus 
trates the functional cooperation therebetween. 
With reference to FIG. 1, it is seen that frame mem 

ber 10 carries jack legs 12 at either ends thereof slid 
ably within apertures 14. What is shown here is only a 
portion of the forward end of a drilling machine which 
carries a drilling element 16 thereat, the element being 
operated, in a manner well known in the art, by the 
feed motor 18. Said motor 18 is supplied enabling en 
ergy, via an inlet port, by a pressurized-?uid supply line 
20 through a “feed-down" pressure line 22 which com 
municates with line 20. A “feed-down” return line 24 
is in communication with an outlet port of the feed 
motor to return the pressurized fluid to a reservoir (not 
shown). 
A shunt line 26 is connected, at either end thereof, 

in parallel with motor 18, with lines 22 and 24 and has 
interposed therein a shunt control valve 28. The shunt 
valve is actuated by pressured-?uid communicated 
thereto by excess feed pressure line 30. The other end 
of line 30 opens on a shuttle valve 32. Either ported 
ends of shuttle valve 32 are connected, through feed 
pressure sensor lines 34 and 36, to a supply tap line 38 
which is tee-connected with the pressure fluid supply 
line 20. 
Tap line 38 branches out into two spur lines 40 and 

42 which supply pressured fluid to feed pressure sensor 
valves 44 and 44'. Each of these sensor valves has two 
operative sections which, for explanatory purposes, can 
be described as the conducting and vent sections. The 
conducting section 46 provides for communication of 
?uid directly therethrough from spur line 40 or 42 to 
lines 34 or 36. The vent section 48 is provided to com 
municate with a vent line 50 which opens on atmo 
spheric pressure into a reservoir 52. Each of these sen 
sor valves is restrained by a spring 54 to have vent sec 
tion 48 thereof normally in operative position. 
The sensor valves 44 and 44' are secured by mount 

ing plates 56 torespective jack legs 12. Each valve has 
a plunger actuator 58 depending therefrom in adja 
cency to frame member 10 for engagement with the 
member if excessive feed force :raises the machine. 
Therefore, when an excessive feed. pressure or force is 
applied to drill element 16 the drilling machine will tilt 
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about an arc “Z.” As shown in the figure, the right 
hand portion of this forward end of the drill machine 
is raised slightly. The tilting, occasioned by excessive 
feed force, allows the jack leg 12 on that side of the ma 
chine to move relative to member 10 within the aper 
ture 14. Jack leg 12 comprises a ground-borne refer 
ence element; it can move relative to aperture 14 only 
as far as the upper, annular shoulder 60 will accommo 
date. However, this slide of the jack leg 12 moves valve 
44. As a result, the upper surface 62 of member 10 
thereupon engages the plunger actuator 58 which, in 
turn, places conducting section 46 of valve 44 in opera 
tive position and supplies pressured ?uid therethrough 
from lines 38, 40, and 34 to one side of the shuttle valve 
32. 
The shuttle valve 32 incorporates a valve shuttle ele 

ment 64 which ?nds pressured ?uid at one side thereof 
(i.e., the right-hand side, in the figure) and atmospheric 
pressure at the other side. Accordingly, the element 64 
is displaced within the shuttle valve housing and per 
mits the pressured fluid to communicate through line 
30 to valve 28. The address of pressured ?uid to valve 
28 overcomes the resistance of spring 54' thereof and 
actuates valve 28. This latter valve has two operative 
sections, a shunt section 66 capable of communicating 
pressured ?uid therethrough, and an open section 68 
capable of interdicting a shunting of fluid through line 
26. Spring 54' constrains valve 28 so that section 68 is 
normally in operative position. Therefore, pressured 
?uid admitted to the valve 28 places section 66thereof 
in operative position, and the pressured ?uid supply for 
feed motor 18 is shunted across the motor, via line 26, 
and passed directly to the line 24. With the feed motor 
decelerated or halted the feed force is attenuated. Ma 
chine tilting ceases and, as the machine returns to lev 
eled position, the jack leg 12 and frame member 10 ex 
hibit relative movement again. Valve 44 removes from 
surface 62, and both valves 44 and 44’ are returned to 
their normal disposition. Shuttle element 64 is returned 
to a medial position within the housing of valve 32, as 
it ?nds atmospheric pressure to both sides thereof. This 
has the result of cutting off a conduct of pressured ?uid 
through lines 34 and 30 to valve 28. Valve 28, then, re 
turns to its normal position and interdicts a communi 
cation of lines 22 and 24. Feed motor 18 can again sup 
ply full feed force to drilling element 16. 
To insure that there is no sudden drop of the drilling 

machine onto the provisioned lower, shoulder 70 of the 
jack leg 12, the invention teaches the use of a pressured 
relief valve 72 in shunt line 26 for cooperation with 
valve 28. Valve 72 contemplates an adjustable device 
which can be set for a given pressure level to insure that 
the pressured ?uid supply to the motor 18 does not 
drop to an atmospheric level. 

In order to signal a dangerous condition, to alert the 
machine operator, the invention teaches an orienta 
tion-sensing system for the machine. Pressured-?uid 
actuated indicators 74 and 74a are operatively 
through-connected, via spur lines, with pressure sensor 
lines 34 and 36, respectively. COnsidering the opera 
tor’s view of the machine, from behind drilling element 
16, indicator 74 signals a left-hand displacement of the 
machine, and indicator 74a signals a right-hand dis 
placement. Of course, where the lateral discriminations 
are not desired or warranted, it would be sufficient, in 
an alternate embodiment of the invention; to connect 
an indicator 74 or 74a with line 30. 
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4 
A drilling machine, such as that represented in part 

by drilling element 16, frame member 10, and jack legs 
12, will at any time during a drilling operation have a 
given gross weight. It is mandatory for an efficient dril 
ling operation to have a feed force capability which is 
at least as great, if not greater than the complementary 
weight of a readily displaceable portion of the machine. 
That is to say that for any operational condition, a dril 
ling machine has a given weight which can be repre 
sented by the factor “N." Now then, some portion of 
the machine, perhaps the front half or a left-hand or 
right-hand forward corner will have a weight of “N-y" 
which is an exact complement to a feed force capability 
of the machine. Accordingly, if such feed force is ap 
plied to the drilling element that complementary 
weight-portion of the machine will react and elevate 
from the ground. As explained herein, the invention 
teaches a system which is automatically operative, 
upon sensing this reactive displacement of a portion of 
the machine, to attenuate the feed force to prevent an 
over-tilting of the machine. 
The inventive system shown and described incorpo 

rates two jack legs 12 slidably mounted in frame mem 
ber 10, each jack 12 having a sensor'valve 44 or 44' 
mounted thereto. Such an arrangement is usable with 
almost any drilling machine having a forwardly 
mounted drilling element 16. However, it will be clear 
to those skilled in this art that only one slidable jack leg 
12 and sensor valve (44 or 44’) is necessary to practice 
the teaching of the invention. It remains only to arrange 
the system so that the one slidable jack leg and its asso 
ciated sensor valve are disposed at the lightest portion 
of the machine. Actually, it is only necessary to lighten 
one corner of the machine, whereat the jack leg and 
valve arrangement is located, or alternatively, to weigh 
down the other three corners. 
The shunt control valve 28 is supplied pressured ?uid 

from the basic system feed-?uid supply, from line 20. 
This need not be so. An actuating supply of ?uid for 
valve 28 can be independent of the line 20 supply. Of 
course, also, reservoirs 52 can be supplanted by one 
reservoir of common use for both lines 50 and line 24 
as well, and reservoirs of any nature are unnecessary 
where the pressured ?uid used in the system is a com 
pressed gas such as air. 
Jack legs 12 contemplate leveling jacks, known and 

practiced in the prior art, which comprise cylinder and 
piston arrangements for accommodating a leveling of 
the drilling machine. The cylinder-and-piston structur 
ing is not shown as it is not germane to the instant in 
vention. The invention, of course, can be practiced 
with extendable, leveling jack legs or with fixed-length, 
non-extendible jack legs. 
The disclosed system is safe because all pertinent 

components thereof are almost continuously function 
ing, during site drilling operations; in contrast, safety 
features which are added-on to prior art feed control 
systems are supposed to function in danger situations 
only. Components of such standby safety features, 
given to very infrequent operation, are more likely to 
fail, or to be found inoperative, just at the time when 
they are needed. 
The system is safe because the sliding movement of 

the jack legs 12 is made jam-free. Generous clearances 
between the 0.11. of the frame-con?ned portion of each 
leg 12 and the walls of the apertures 14 are provided. 
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The system is safe because all valves are of the 
spring-return type; the spring force required to reset 
the valves in normal disposition is only a small fraction 
of the force required to actuate the valves to the alter 
nate operational disposition. This renders the valves 
more vulnerable to jamming in the “reset” positions 
which do not jeopardize safety. 
The system is safe because leakage or line burst or 

valve burst will not jeopardize safety; small leakage will 
not effect functioning of the valves; large leakage or 
hose burst will not let the pressure build up. 
The system can be made even more safe through the 

expedient of a parallel arrangement of identical sensor 
valves 44 or 44' on one or more jack legs 12, to provide 
further assurance of dependability, and through a par 
allel arrangement of identical shunt valves 28, for an 
additional margin of reliability. 
To those skilled in the art here concerned, the de— 

picted embodiment and its teaching will suggest other 
embodiments for practice of the invention. For in 
stance, instead of a normally~closed pilot valve 28, a 
normally-open pilot valve could be employed with line 
30 thereto through-connected with supply line 20 via 
a normally through~conducting sensor valve. In this, 
the supported weight of the machine will keep the nor 
mally closed pilot valve closed against spring-biasing, 
but will shunt the pressured feed ?uid, from line 22 to 
line 24, in the absence of weight on the slidable jack leg 
12 involved. When the leg 12 slides within aperture 14, 
and surface 62 engages actuator 58 the normally 
through-conducting sensor valve would be moved to 
“vent” position, the normally-open pilot valve would 
be displaced, via spring 54' to its open, “shunting" po 
sition and attenuate the pressured feed ?uid. 
Sensor valves 44 and 44' could well be replaced by 

electrical switches operative of a solenoid-type valve 
put in place of valve 28, to practice the invention. Fur 
ther sensor valves 44 and 44' could be supplanted by 
position switches, of mercury or other types, operative, 
in response to machine displacement, of a solenoid 
type pilot valve. Accordingly, these and all other alter 
nate embodiments are wholly within the spirit of my in 
vention and ?nd their teaching in my instant disclosure. 

In the ensuing discussion, concerning FIGS. 2, 3, and 
4, it is to be understood that components identi?ed by 
index numbers which are similar to or the same as 
index numbers presented in FIG. 1, do, in fact, consti 
tute similar or same components. 
The alternate system embodiment of FIG. 2 incorpo 

rates the use of a pilot-operated relief valve 76, which 
by means of a vent line 78 proceeding therefrom and 
throughconnected with a manifold line 80, de?nes a 
shunt path for the pressure ?uid. “Bleed button” vent 
valve 82 (or 82') opens in response to a tilting of the 
frame 10, i.e., a movement between frame 10 and jack 
leg 12, to enable valve 76 to shunt the ?uid. FIG. 4, and 
discussion herein in connection therewith, disclose how 
valve 76 effects the ?uid shunting. A feed pump 84 
supplies the pressured ?uid to ?uid supply line 20 and 
pressure line 22 for address thereof to a feed motor 18. 
A ‘feed reversing and shut-off valve 86 is provided be 
tween lines 20 and 22, to reverse the feed (for retract 
ing the drilling element 16) and for cutting off feed en 
tirely. 
When the plunger actuator 58 is displaced, it opens 

valve 82 (or 82') to present an atmospheric pressure to 
the pilot-operated relief valve 76. Thus, supply ?uid 
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6 
line 20 is communicated, through valve 76 with the res 
ervoir 52 via a line 75. Accordingly, the heretofore un 
interrupted steady supply of feed pressure, for feed 
motor 18, is diminished (although sufficient pressure, 
necessary for effective drilling, is held on the feed 
motor by check valve 92), until such time as the drilling 
element 16 has negotitated a‘ depth, in the surface 
being drilled, which is equivalent to “Z/2” represented 
in the Figure. 
The embodiment presented in FIG. 3 is similar to that 

of FIG. 2 except that other machine sub-systems can be 
automatically halted by additional relief valves. Such 
other machine systems have their enabling pressured 
?uid lines coupled to the manifold line 80 via such 
valves 76' and 76". For instance, this offers control of 
the pressurized ?uid supply line 88, which may be for 
the “tower raising sub-system,” and pressurized ?uid 
supply line 90 which may be for the “fast feed sub 
system.” Check valves 92’ and 92" and 92"’ are pro 
vided to inhibit a communication of ?uid through man 
ifold line 80 into the other machine subsystems from 
the basic FIG. 2 system, to inhibit a communication of 
?uid from these other sub-systems to the FIG. 2 system, 
and to inhibit communication of ?uid from one sub 
system into another sub-system. 

In FIG. 4 is depicted a cross-sectional view of the pi 
lot-operated relief valve 76 (the same being typical of 
valves 76' and 76" as well) which enables operation of 
the embodiments of FIGS. 2 and 31. The valve 76 com 
prises a system pressure admittance port 94 and a ?uid 
return port 96. The two ports would be in communica 
tion with each other except for the interposition of a 
valving spool. A spool chamber 98 opens on both ports 
94 and 96 and slidably receives valving spool 100 
therewithin. The spool carries a poppet 102, at one ter 
minal end thereof, in a poppet cylinder 104. Coopera 
tively, the poppet 102 and cylinder 104 define a vari 
able volume chamber 106 within. the valve body. A 
pilot passageway 108, formed in the body, opens at ei 
ther ends on the chamber 106 and port 94. Thus, cham 
ber 106 and poppet 102 are always under the in?uence 
of system pressure. 
At the other end of the spool 100 there is disposed 

a spring retainer and bearing surface 110 which is slid 
ably movable within an enlarged portion 112 of a pilot 
chamber 114. A spring 116 is enclosed in chamber 114 
for urging the poppet 102 and spool 100 in a disposi 
tion (i.e., to the right, as viewed in FIG. 4) which will 
close off port 94 from port 96. A passageway 118 com 
municates, by way of an ori?ce 120 and a further pas» 
sageway 122, the same all being formed within the 
valve body, with port 94. Therefore, chamber 114 and 
the spool end thereat are always under the in?uence of 
system pressure. A further passageway 124 is commu 
nicated directly with vent line 78 (and manifold line 
80) for a through communication with the “bleed 
button” vent valve 82. Finally, a dog-leg passageway 
126 formed within the valve body is interrupted by a 
standard-type, adjustable relief valve 128. 
With particular reference to FIGS. 2 and 4, it will be 

noted that, when frame 10 engages plunger actuator 58 
and causes the communication of lines 78 and 80 with 
the atmosphere, the pilot chamber 114 pressure is low 
ered. Accordingly, with system pressure being present 
at port 94 and being in communication with chamber 
106, by way of passageway 108, the spool 100 is caused 
to move (toward the left, as viewed in FIG. 4), to com 
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municate port 94 with port 96. Therefore, the pres 
sured ?uid, or some quantity of it which would be nor 
mally communicated to the feed motor 18 is dumped 
to the reservoir 52; the path is from port 96, line 75, 
and reservoir 52. Now, feed pressure addressed to the 
drilling element 16 is diminished until rotation of the 
drilling element 16 (by means not shown), in coopera 
tion with the feed pressure “checked” by valve 92, 
causes a negotiation of a distance into the material 
being worked which will allow the frame 10 to retract 
from shoulder 60. Thereupon, plunger actuator 58 is 
allowed to respond to the pressure of spring 54 again 
to close off valve 82. Pilot chamber 114 again returns 
to system pressure and spool 100 is returned to the po 
sition shown in FIG. 4 where ports 94 and 96 are closed 
off from each other. 
Toward a more complete understanding of the inven 

tion and the operation of the enabling valve 76, it 
would be advisable, here, to present some arbitrary val 
ues. Therefore, for purposes of explanation, it will be 
considered that optimum “system pressure” for the 
drilling element feed is 3000 psi. With vent valve 82 (or 
82’) in its normally-closed position, spool 100 ?nds sys 
tem pressure, the 3000 psi, at either ends thereof —— in 
chambers 106 and 114. Presumably, then, spool 100 
might locate in any axially displaced position in cham 
ber 98. It does not, however. Normally, spool 100 is 
disposed (as shown in FIG. 4) in closure of port 94 
from port 96. This is so because of the displacement as 
sistance provided by spring 116. 

In spring 116 is contemplated an urging force of 
some 25 psi, approximately. This force, added to the 
system pressure of 3000 psi, in chamber 114, effects 
the afore-noted normal disposition of spool 100. When 
valve 82 (or 82') depressurizes chamber 114, to values 
below 2975 psi, the spool 100 yields to the superior 
pressure in chamber 106 to open port 94 to port 96. 
Passageways 118 and 122, of course, communicate 

chamber 114 with port 94 — and therefore with system 
pressure, but they do so only by way of the constricted 
ori?ce 120. In ori?ce 120 is contemplated a cross 
section of approximately 0.040-inch diameter. This 
provisioning disallows the instantaneous “tracking” of 
system pressure, by chamber 114, which chamber 106 
can exhibit. That is, chamber 106 rapidly reflects sys 
tem pressure excursions, whereas chamber 114 — be 
cause of orifice 120 —- can re?ect such excursions only 
after a prescribed delay. Thus, a quick response of 
spool 100 is assured. 
Chamber 114 will not sustain a system pressure rise 

above a pre-set value, and for the purposes of this dis 
cussion, the pre-set value, the given, optimum value, is 
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3000 psi. If chamber 114 pressure rises above 3000 psi, ' 
valve 128, which is selectively set to open at that pres 
sure, will vent the excess pressured ?uid into port 96. 
Should it happen that system pressure increases be 

yond the optimum value of 3000 psi, in the absence of 
an actuation of plunger actuator 58, the spool 100 will 
be displaced (toward the left) to dump some system 
pressure anyhow. This occurs as follows: with system 
pressure at port 94 and subsisting in chamber 106, and 
rising excessively, it is opposed only by the optimum 
pressure in pilot chamber 114 plus the 25 psi force of 
spring 116. Pilot chamber 114 as just noted, maintains 
only the optimum pressure, because relief valve 128 is 
set to relieve the excess pressure. Due to the differen 

_ tial in pressure disposed against poppet 102 and the pis 
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8 
ton-type opposite end of spool 100, i.e., 3025 psi, in 
chamber 114 and —- say -— 3028 psi, in chamber 106, 
the spool 100 moves slidably (to the left) to broach a 
passageway between ports 94 and 96. The slightly ex 
cessive pressure of the system supply, accordingly, is 
dumped to the reservoir 52. The valve 76 constantly 
monitors and adjusts system pressure to insure that 
only the optimum supply is provided by way of lines 20 
and 22 to the feed motor 18. 
The advantages to be found in the embodiments 

comprised by FIGS. 2~4 are: a more rapid response of 
the feed control system to frame 10 displacement and 
/or a rise in system pressure, and a more simplified sys 
tem arrangement. Only two-way valves are’ used, and 
the deployment of a less-rapidly-responsive shuttle 
valve, shunt control valve, and the latter’s associated 
pressure relief valve (32, 28, and 72, respectively, FIG. 
1) are dispensed with. Additionally, check valve 92 in 
line 20 holds pressure on motor 18 even if, for what 
ever reason, feed pump 84 becomes unloaded. 
My automatic feed control systems, although inven 

tively novel, in a practical way makes use of standard, 
commercially available components — such as, relief 
valve 76, feed motor 18, and feed pump 84. Likewise, 
directional valve 86 and check valve 92 are standard, 
off-the-shelf types of elements. Customarily, in fact, 
valves such as valve 86 and 92 are available as an inte‘ 
grated, packaged unit. For this reason, I have shown 
these two valves within a “package”-box/dashed line 
enclosure in FIG. 2. 
While I have described my invention in connection 

with speci?c embodiments thereof it is to be clearly un 
derstood that this is done only by way of example and 
not as a limitation to the scope of my invention as set 
forth in the objects thereof and in the appended claims. 

I claim: 
1. An automatic feed control system for the drilling 

element of a drilling machine, comprising: 
a drilling machine support frame; 
means coupled to said frame for supporting said 
frame above ground level; 

wherein said frame and said supporting means to 
gether comprise at least two components disposed 
for relative movement therebetween; 

motor means, responsive to pressured ?uid, for gen 
erating a feed force for application thereof to said 
drilling element; 

means supplying pressured ?uid to said motor; and 
means coupled to at least one of said components, 
and operatively connected to said ?uid supplying 
means, and responsive to movement between said 
components for attenuating the supply of pressured 
?uid supplied to said motor, said attentuating 
means having means for shunting ?uid away from 
said motor. 

2. An automatic feed control system for the drilling 
element of a drilling machine, comprising: 
a drilling machine support frame; 
means coupled to said frame for supporting said 
frame above ground level; 

wherein said frame and said supporting means to 
gether comprise at least two components disposed 
for relative movement therebetween; 

means operative for developing a feed force for said 
drilling element; and 

means coupled to at least one of said components, 
and operatively connected to said force-developing 
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means, automatically responsive to relative move 
ment between said components to inhibit operation 
of said force-developing means; wherein 

said inhibit means includes means for attenuating the 
feed force developed by said force-developing 
means. 

3. A system, according to claim 2, wherein said force 
developing means comprises: 

a pressured-?uid-operated feed motor; 
.a supply of pressured-?uid; 
given means connecting said supply with said motor; 
and 

means for discharging ?uid from said motor. 
4. A system, according to claim 3, wherein: 
said ?uid discharging means comprises a ?uid return 

line; and 
said inhibit means includes means throughconnecting 

said supply with said return line. 
5. A system, according to claim 4, wherein: 
said throughconnecting means includes means for ef 

fecting pressured-?uid ?ow in shunting avoidance 
of said motor, and means for preventing a press; 
ured-?uid ?ow in shunting avoidance of said mo 
tor. 

6. A system, according to claim 5, wherein: 
said shunting-?ow-effecting means comprises a 
pressured-?uid shunt line opening at either oppo 
site ends thereof on said supply and said return 
line. 

7. A system, according to claim 6, wherein: 
said shunting-?ow~avoiding means comprises at least 
one pressured-?uid-actuable valve, interposed in 
said shunt line intermediate said opposite ends 
thereof, normally operative for interrupting‘said 
shunt line and operative, in response to pressured 
fluid communicated thereto, to accommodate ?uid 
?ow through said shunt line. 

8. A system according to claim 7, wherein: 
said inhibit means further include other means for 
communicating said supply with said valve, and for 
closing off communication of said supply with said 
valve. 

9. A system, according to claim 7, wherein: 
said shunting-?ow-avoiding means further comprises 

a pressure-relief valve, interposed in said shunt line 
intermediate said ?uid-actuable valve and one of 
said opposite ends, responsive to a predetermined 
?uid pressure to open said shunt line. 

10. A system,according to claim 2, wherein: 
said inhibit means further includes 

signalling means, also responsive to said relative 
movement, for signalling machine displacement. 

11. An automatic feed control system for the drilling 
element of a drilling machine, comprising: 
a drilling machine support frame; 
means coupled to said frame for supporting said 
frame above ground level; 

wherein said frame and said supporting means to 
gether comprise at least two components disposed 
for relative movement therebetween; 

means operative for developing a feed force for said 
drilling element; and 

means coupled to at least one of said components, 
and operatively connected to said force~developing 
means, automatically responsive to relative move 
ment between said components to inhibit operation 
of said force-developing means; wherein 
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10 
said force-developing means comprises a pressured 
?uid-operated feed motor,a supply of pressured 
?uid,given means connecting said supply with said 
motor,and means for discharging ?uid from said 
motor; 

said ?uid discharging means comprises a ?uid return 
line; said inhibit means includes means through 
connecting said supply with said return line; 

said throughconnecting means includes means for ef 
fecting pressured-?uid flow in. shunting avoidance 
of said motor, and means for preventing a press 
ured-?uid ?ow in shunting avoidance of said mo 
tor; 

said shunting-?ow-effecting means comprises a 
pressured-?uid shunt line opening at either oppo 
site ends thereof on said supply and said return 
line; 

said shunting-?ow-avoiding means comprises at least 
one pressured-?uid-aetuable valve, interposed in 
said shunt line intermediate said opposite ends 
thereof, normally operative for interrupting said 
shunt line and operative, in response to pressured 
?uid communicated thereto, to accommodate ?uid 
?ow through said shunt line; 

said inhibit means further include other means for 
communicating said supply with said valve, and for 
closing off communication of said supply with said 
valve; and 

said other means comprise a pressured-?uid tap line 
having one of two ends thereof in throughcom 
munication with said supply, and an excess feed 
pressured-?uid line having one to two ends thereof 
in communication with said valve, and sensor 
means, coupled to the other ends of said tap line 
and said excess feed line, for sensing movement of 
said components and effecting ?uid ?ow communi 
cation between said other ends automatically in re 
sponse to such movement, and for automatically 
prohibiting such ?uid ?ow communication be 
tween said other ends in an absence of such move 
ment. 

12.‘A system, according to claim 11, wherein: 
said sensor means comprises a sensor valve con?g 
ured for operative disposition in a plurality of oper 
ative positions and means operative in given ones 
of said positions to conduct ?uid through said valve 
between said other ends of said tap line and said ex 
cess feed line, and to vent ?uid from said sensor 
valve from one of said tap and said excess feed 
lines. 

13. A system, according to claim 12, wherein: 
said sensor valve includes means effective for re~ 

straining said sensor valve in a given operative posi 
tion which accommodates the venting of ?uid from 
said sensor valve and means operative in another of 
said positions which accommodates the conduct of 
?uid through said sensor valve between said other 
ends of said tap and excess feed lines. 

14. A system, according to claim 13, wherein: 
said supporting means comprises a jack leg; 
said sensor valve is extendably mounted to said jack 

leg; 
said actuator means comprises a plunger-actuator de 
pending from said sensor valve; and 

said actuator means is disposed in adjacency to a sur 
face of said frame. 

15. A system, according to claim 14, wherein: 



3,734,202 
11 

said frame has an aperture of a given length formed 
therein; . 

said jack leg has a shank of uniform cross-section and 
of slightly greater length than said given length, 
which shank is terminated at either ends thereof in 
outwardly extending annular shoulders; and 

said shank is slidably disposed within said aperture. 
16. A system, according to claim 14, wherein: 
said plunger-actuator closes upon and engages said 
frame surface, with a given relative movement be 
tween said jack leg and said frame, and is actuated, 
in response to frame engagement, to dispose said 
sensor valve in said another position. 

17. A system, according to claim 14, wherein: 
said plunger-actuator removes from said frame sur 

face, with a given relative movement between said 
jack leg and said frame, and is actuatored, in re 
sponse to frame disengagement, to dispose said 
sensor valve in said given operative position. 

18. An automatic feed control system for the drilling 
element of a drilling machine, comprising: 
means for generating a feed force, for application 
thereof to said element, sufficient to displace said 
machine in reaction to said force; and 

means intercoupling said force-generating means and 
said machine responsive to machine displacement 
automatically operative to attenuate feed force 
generation by said generating means. 

19. A system, according to claim 18, further includ 
ing: 
a drilling machine support frame; and 
means coupled to said frame for supporting said 
frame above ground level; 

wherein said frame and said supporting means to 
gether comprise at least two components disposed 
for relative movement therebetween in response to 
machine displacement; and wherein 

said inhibit means comprises movement-sensor 
means coupled to said one of said components in 
proximity to the other of said components to sense 
relative movement therebetween. 

20. A system, according to claim 19, wherein: 
said inhibit means further includes 

signalling means, also responsive to said relative 
movement, for signalling machine displacement. 

21. An automatic feed control system, for the drilling 
element of a drilling machine having a ground 
supported frame, comprising: 

first means, coupled to said drilling element, opera 
tive for supplying pressured ?uid to said drilling el 
ement to effect feed thereof into the ground; 

second means, coupled both to said frame and to said 
?uid supplying means, automatically responsive to 
a displacement of said frame relative to the ground 
to inhibit ?uid supplying operation of said first 
means; wherein 
said first means comprises a feed-force generating 
?uid motor; 

a supply of pressured ?uid, including a ?uid reservoir 
and 

a ?rst ?uid supply line interconnecting and commu 
nicating said supply and said motor; and 
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12 
said second means comprises first normally-closed 

valving means interconnecting said reservoir with 
said ?rst ?uid supply line at a point in said ?rst ?uid 
supply line intermediate said supply and said mo 
tor, and vent line means interconnecting said reser 
voir with said first valving means, including second 
normally-closed valving means operative for con 
necting both said vent line means and said first 
valving means with the atmosphere; and 

said ?rst valving means has means responsive to a 
communication of said second valving means with 
the atmosphere for opening said ?rst valving means 
to effect a shunting discharge of pressure ?uid 
therethrough from said supply line to said reser 
voir. 

22. An automatic feed control system, according to 
claim 21, wherein: 

said second means comprises means borne by the 
ground, and stable relative thereto during drilling 
operations of the machine, for de?ning thereof a 

. ground-reference element; 
said frame is disposed for movement relative to said 
ground-reference element. 

23. An automatic feed control system, according to 
claim 22, wherein: 

said valving means comprises a vent valve, carried by 
said ground-reference element, having an extend 
ing, operating actuator; 

said actuator being disposed for operative engage 
ment thereof by said frame, with movement of said 
frame relative to said ground-reference element, to 
cause said actuator operatively to open said vent 
valve to the atmosphere. 

24. An automatic feed control system, according to 
claim 21, wherein: 

said vent line means comprises a manifold line; and 
further including 

at least a second ?uid supply line, for powering a 
?uid-enabled machine sub-system; 

means throughconnecting said second ?uid supply 
line with said manifold line, including third normal 
ly-closed valving means further interconnecting 
said reservoir with said second ?uid supply line; 

and said third valving means having means respon 
sive to a communication of said second valving 
means with the atmosphere for opening said third 
valving means to effect a shunting discharge of 
pressure ?uid therethrough from said second sup 
ply line to said reservoir. 

25. An automatic feed control system, for the drilling 
element of a drilling machine having a ground 
supported frame, comprising: 

?rst means, coupled to said drilling element, opera 
tive for supplying pressured ?uid to said drilling el 
ement to effect feed thereof into the ground; 

second means, coupled both to said frame and to said 
?uid supplying means, automatically responsive to 
a displacement of said frame relative to the ground 
to attenuate ?uid supplying operation of said first 
means. 

ll‘ * * Ill * 


