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POST HOLE DRILLER

Application -August 11, 1952, Serial Neo. 303,739
13 Clainis. (€Y 255—19)

My invention is a hydraulic -driven :post hole -driller
which has a novel hydraulic circuit which prévents seri-
ous damage to the unit -as-a result of the auger striking
unyielding objects such &s stones and the like.

There are numerous powéred post hole diggets or-drill-
-ers ‘on the market. Most of these units -are moéounted
on tractors of othér vehicles. -Generally the means for
‘driving the auger and raising or lowering the augér
mechanism are-controlled -éntirely indeperidently of @ach
other. .Most -of the post hole diggers ‘with which I -am
familiar are mechanically driven usually from the pow-
er take-off of a tractor or truck. The Faising and Jlow-
ering meadns is frequently -a manually ‘driven -windlass
or one that ¢an be connected info the powei take-off
'system by means of a clutch or the like. Since thé auger
of these units is driven directly by -mechanical linkage
of ‘some hature any sudden stopbing of the -augér ‘as a
tesult of striking a large rock or other unyielding ‘ob-
ject is apt to cause damage to - the unit or extensive delay-in
operations ‘when the unit is providéd with a shear :pin
Or 'some other téchnique for ‘avoiding damage. to the
mechanism génerally. Furthermote, considerable kkill
is requiréd inusing the unit sifice the rate at ‘which the
auger is lowered into the gréund is controlled ‘by atieans
thdt are completely independént -of thé forte driving the
auger. Most of these ‘structurés ‘also require several
universal joints and ‘telescoping ‘connections ‘to -actom-
modate the various attitudes that the -auger thight ‘take
in reSpect to the fraine work supportinig it #hd ‘the ve-
hicle ¢n which ‘it is. mounted. Those units whith ‘are:
‘raised and lowered by ‘theans of ‘a manually -operated
‘windlass also have the shortcoming of ‘being rathei lim-
ited in the amount of drilling which ¢an be done betvween
periods of clearing the hole and ‘augér of 166s¢ “edrth
already drilled. Most of thé windlass taised machings
where the windlass is:poweéred by a mianual handerank
are not provided with sufficient leverage ‘o petinit the
average person to extend the auger into the éarth to its
full depth and then withdraw the auger ‘b&arifig the
loose earth with it. It is necessary with thése uaits to
drill a portion of a post hole, withdraw and ¢l&ar ‘the
auger and then reéturn to the drilling operatioh -again.
This cycle is répeated until the hole is a5 degp “as de-
sired. -Also because most ‘of these uhits ate diiven from
the power take-off of ‘the tractor, they ‘afe mounted 4t
-the reat of the vehicle; and -an ehtirely Separate strudtire
‘for supporting thé auger is Hecessaty. -Eveén “though
those units which aré drivén by belts -andthe -like fiom
the tractor pulley when they are mounted on'the forward
end of the tractor usually require  special “equipment
other than the auger mechanism itself, and, there, make
it highly desirable, if not altogether -necessary, -to -pro-
vide an entirely separate frame for the -auger-itself. -Be-
cause most of these post hole diggers require separate
frames and the like even the simplest ‘of them become
rather ‘eomplex pieces- of machinery invelving -consider-
able expense. Furthermore, the least expensive 'units
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known to me are not entirely satisfactory for the pur-
poses for which they are intended. _

In view of the foregoing, therefore, it is the primary
object of my invention to provide a post hole driller
that has an auger height controlling mechanism inter-
connected with the mechanism for driving the anger which
automatically stops .auger feed or even withdraws the
auger when it strikes an unyielding object.

It is a further object of my invention to provide a
post hole -driller that requires no universal ‘joints.

It is a further object of my invention to provide a post
hole driller that can be mounted -on the lifting arms of
any hydraulically operated loader.

It is a further object of my invention to provide a
post hole driller that is provided with adequate power
for raising it to permit -drilling to the maximum -depth
of the auger in a single operation. :

A still further object of my invention is to provide a
post hole driller that is economical to manufacture and
maintain. ]

These and -other objects will be apparent to those
skilled in the art, . i

My invention consists in-the construction, arrangement,
and combination of the various ‘parts of ‘the -device,
‘whereby the objects contemiplated -are attained as here-
inafter more fully set .forth, and specifically pointed iout
‘in my-claims, and illustrated in the accompanying draw-
ings, in which: : o

Fig:. 1 is a perspective view -of my post hole driller
shown mounted on -a tractor. Broken lines illustrate
some hidden parts.

Fig. 2 is a fragmentary plan ‘view -of ‘my post hole
-driller with -portions of  the -device brokén -away to il-
lustrate its -construction in full.

Fig. 3 is-a fragmentary view of -my :post.hole driller
shown partly in longitudinal section. Broken lines il-
‘lustrate an adjustiient ‘of the mechanism for height while
dotted -lines show an adjusted angular position of the
auger. :

Fig. 4 is a schematic diagram -of ‘the hydraulic sys-
‘tem or ‘circuit -for-operating’ my-post hole drillet.

Referring to the drawings-I-have used the numeral 18
to designate an-ordinary faim-tractor which is one type
of vehicle on which -my :post hole driller -is mounted
conveniently.  Secured to ‘the tractor 'is the elongated
frame lifting arm-structure designated 12 which is mere-
dy the lifting arm structure -of. a type :frequently ‘used
in -hydraulic - loaders. The .particular structure of -this
lifting arm-including - the -upright élements ‘14 -only one
of which is visible -in Fig. :1:and-the hydraulic cylinders
16 are obviously not inventive -¢xcept perhaps in connec-
tion ‘with -the -balance of my structure. The ‘¢longated
-movable frame element 12 must, of coutse, ‘be pivotally
secured to the uprights 14 while the hydraulic cylinders
-are -mecessarily .pivotally secured both ‘to ‘the ‘uprights
and to-the frame :12. Hydraulic fluid under pressire is
applied -to-the -cylinders 46 by:-any suitable conduit -such
as the. one designated .18.in Fig. 1,

. ‘At the-outer end -of frame : 12 which ‘extends beyond
the - tractor -longitudinally, ‘the sauger assembly ‘is piv-
.otally secured. ‘Fhe-auger assembly consists of the auger
20 -and its -supporting . and ~driving ‘metchanism.

_ The «driving -mechanism tomprises -a ‘hydraulic: motor
designated .22 .which -has a V=pulley 24 :secured to ‘the
motor shaft. A .much larger -Vstype ipulley designated
26.is 'secured to-the auger shaft 28. A V-belt 30 reeved
around the: pulleys-serves to:transmit power from one' to
the other in the-usual'manner. The motor-and the auger
are: seeured to the -channel element or bearing support
‘beam 32 iin-any -suitable -manner. ‘The bearing block
-34 -extends the bearing -surface for ‘the auper to give the
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auger stability with reference to the bearing support
32. The center portion of the channel bearing sup-
port 32 is solid and adds its bearing surface to that of
bearing block 34. This structure is most clearly un-
derstood by comparing the broken away fragment of
the bearing support shown in Fig. 2 with the longitudinal
sectional showing in Fig. 3 at 36 where the solid natuie
of the center portion of bearing support 32 is clearly dis-
closed. At the ends of the support element 32, the struc-
ture is a true channel however with end members as at
38 in Fig. 2 rigidly secured thereto in any suitable manner.
A mounting bearing designated 40 is rigidly secured in the
channel to provide mounting bolts 42 a broad bearing
surface. This broad bearing surface permits the mount-
ing bolt 42 to extend several inches beyond support ele-
ment in 38 without causing the bolt to wobble. A pair
of nuts designated 44 are used to determine the amount
of mounting bolt 42 that extends beyond the support
member 32 and provide a means for locking the bolt in

the proper mounting position. This mounting bolt struc- 2

ture is important since it permits the use of a single
size of supporting channel member 32 to be adjusted
to numerous different loader frame structures.

The element 32 is constructed of a size which permits
it to be mounted on the smallest standard size of loader
frame while the rigidly extendible bolts permit its adap-
tation to all of the larger commonly used sizes. This
mounting bolt structure is used on both ends of ele-
ment 32 and together provide an adjustment of several
inches. As the elements on both ends are identical the
same numerals have been used.  Hydraulic conduits of
a well-known type such as those designated 46 and 48
carry hydraulic fluid under pressure to the motor and
provide a return line to the hydraulic reservoir. The
auger is a well-known type with the possible exception
of .the cutting edge which is curved rather than straight
as shown in Fig. 1 in numeral 50. This curved leading
edge aids the auger in avoiding sudden stoppages as a
result of encountering extremely hard earth or unyield-
ing objects such as rocks and the like. As becomes ap-
parent in the discussion of the hydraulic circuit any slight
delay or retarding of the speed of the auger before a com-
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plete stoppage of the unmit occurs will permit sufficient |

time for the machine to react to protect itself against
serious damage. At one side of the bearing support 32
an arm is extended a short distance above the bearing
support 32. This arm may be formed from any suitable
material and the one shown in Figs. 1, 2 and 3 and desig-
nated 52 is formed from a piece of angle iron. An elon-
gated rod 54 that is pivotally secured to the arm 52
extends rearwardly to a control lever 56. The lower
end of lever 56 is pivotally secured to some suitable
tractor structure and the operator may raise the point
of the auger by exerting a pull ‘on lever 56. This action
is clearly disclosed by the dotted lines shown in Fig. 3.

This description completes the major mechanical struc-
ture of my device as distinguished from the hydraulic
circuits.

The hydraulic circuit as ‘disclosed in Fig. 4 has the

necessary and well-known elements of the usual hydraulic
circuit and in addition some novel interrelated parts. A
catalogue of obvious and well-known parts includes the
reservoir 58, the pump. 6@, the normal pressure relief
valve 62, a manually operated control valve 64, the hy-
draulic lifting cylinders 16, the cylinder bleeder .valve
68, and the hydraulic motor 22. These units are con-
nected by the usual type of hydraulic conduits which are
designated by the following numerals: The conduit on the
pump inlet 72, the conduit on the pump outlet to the
relief valve inlet 74, the return line from the relief valve
to the reservoir 76, the line from the relief valve to the
control valve ‘inlet 78. The pressure lines  to the
cylinders have already been designated by the numeral
18 (the numeral 18 is also used to designate the conduit
from the control valve to the junction of the two sepa-
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rate lines leading to the lifting cylinders), the line lead-
ing from the lifting cylinder line 18 to the bleeder valve
68 is designated 80, the line from the bleeder valve to
the reservoir 82, the line from the control valve to the
motor 46 and the return line from the motor to the
reservoir 48. The control valve 64 is a well known
three port unit which has a mechanism inside of it per-
mitting the line 78 from the relief valve to be connected
to either the pressure line 46 to the motor or the pres-
sure line 18 to the lifting cylinders or to completely block
the flow of hydraulic fluid from the pump and relief
valve.

In the bleeder or lifting cylinder return line 82 is im-
posed a plug type valve designated 84. The plug of
the valve 84 has arm 86 connected to it rigidly. In the
line extending to the motor from the control valve 64
is a pressure responsive unit 88 which changes hydraulic
pressure into mechanical movement. The unit consists
of a short element of conduit inserted in line 46 with a
portion -of one of its sides formed by a movable piston
designated 90. A rod or other mechanical linkage 92
is connected to the piston and extends through the case
of unit 88. The rod 92 is pivotally connected to the rod
86. A spring or other resilient means 94 constantly urges
the piston 99 toward the hydraulic fluid flowing in line
46. A second relief valve designated 96 is also imposed
in line 46. The return line from the second relief valve
is connected to the cylinder pressure line 18. This com-
pletes the description of the operation and advantages of
my post hole driller.

In order to drill a post hole with my machine the op-
erator after first having raised the movable frame 12 to
a position that causes the auger to clear the ground
merely drives the vehicle on which the machine is mount-
ed to the location at which the hole is to be drilled. The
auger is raised, of course, by positioning the control
valve 64 so that pump 60 can apply hydraulic fluid under
pressure to the lifting cylinder pressure conduits 18.
‘While -the machine is being transported, bleeder valve 68
and control valve 64 are both positioned so as to pre-
vent any flow of hydraulic fluid. Hydraulic fluid trapped
in the lifting cylinders holds the auger in an elevated
position. When the location at which it is intended to
drill a hole is reached bleeder valve 68 is opened a suffi-
cient amount to permit the gradual descent of the auger
by permitting hydraulic fluid to escape from the cylin-
ders into the reservoir by means of lines 89 and 82.

If the post hole is a normal one that.is to be per-
pendicular, the operator merely permits gravity to hold
the auger in a vertical position as it is lowered. If for
any reason the post hole is to be drilled at an angle,
the auger can be placed in almost any angular position
by means of lever 56. When the guide point of the
auger is properly positioned at the approximate center
of a proposed post location, control valve 64 is posi-
tioned as shown in Fig. 4 so that hydraulic pump pressure
is applied to the pump pressure line 46 of motor 22.
As the motor rotates under the influence of hydraulic
pressure, the pulleys 24 and 26 are rotated, the former
by the pump and the latter by the V-belt which connects
the two pulleys together. Bleeder valve 68 is then opened
a sufficient amount to produce what the operator esti-
mates will be a proper rate of feed or descent for the
auger. As the auger rotates and its weight applies pres-
sure on the auger it will drill into the ground in a well
known fashion causing earth to be removed from the
hole. In the event, however, that the auger is feeding
too rapidly or for any other reason, resistance to the
auger is such that the motor is slowed, then a hydraulic
pressure begins to build vp in line 46, pressure is ap-
plied to the end of piston 9. Spring 94 is set to re-
sist pressures below a predetermined value. In my work-
ing structure this value was arbitrarily set at eight hun-
dred (800) pounds per square inch, which will be ab-
breviated p. s. i. hereafter. - Whenever the pressure in
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Ime 46 exceeds etght hundred -plotiiy ds,‘pm‘to w90 port control valve, a condmt connectmg the ﬁrst port

mitted to the plug type valve 84 which will tend e ports ‘of said control valve to said hy—
it, thereby furthér testrictiiig the flow of fluid ‘in ‘the 5 ~drau‘hc cyhnder, a hydrauhc motor, ‘a-¢conduit connecting
hftmg cylindeér line 80—82. o said ‘hydialic’ fnotor to the third port of said ‘thiee port
If the flow of fliid in this retuth hne s "sto] control val‘(fe, a condmt connectmg sa1d hydrauhc motor
together the remaining fitiid in ¢yl Pp T
thereby. preventing any further descent of the ‘auger unh’l
its normal operating speed is “Tesu If ‘the “auger cat
‘ot frée itself and resurhe nofHial operatmg ‘speed he
second relief valve 96 will open at some predeterm
value and apply this excess pressire to ‘the ¢ylinder llftmg

veént tapped into 'said conduit connectlng

lines 18. “When pressure is apphed to lines 18 the cyl- said three pott control valve to said hydraulic motor,
inders 16 extend and raisé the auger away from the 15 linkage connectmg the mechanical movement portion of
obstruction, whatever it may be. -As s0on @s the - auger ‘said pressure résponsive ‘méans to said shut-off valve, a
is raised, however, away from whatéver obstacle “was résilient ‘méans yleldrngly holdlng said pressure responsive
Teducing ifs speed, and, thereby, causing the ‘increasing ‘fiigans fn a position that catses said shut-off valve to be
pressure; the speed of ‘the ‘auger will ifnmediately ‘in- , open When préssures apphed tosaid hydraulic motor are
créase to normal R.'P. M. As sobn as the: ‘Rormal speed 24 v ‘4 'predetérmined value, and a bleeder valve in said -
of the auger can be established the excess ‘pressure in line 'h‘ydrauhc cylmder ‘téturh conduit in series with said shut-
46 will be dissipated rapidly causing ‘Telief valve 96 to off ‘valve; said three Port control valve having means
close and allowing piston 90 under the mﬂuence of | sprmg ‘therein for selectlvely connecting said first port to said
94 to return to the nermal position shown in Fxg 4, ‘gecond] port’ and ‘said thlrd port.
The cylinder bleeder line is reopened as-a result of the 25 2. A hydraulic dircnit comprising, a reservoir, a pump
movement of piston 99 ‘back to its normal posrtxon ‘ahd havn‘xg ‘an “intet “4nd an outlet, a conduit commumcatmg
the cylinders 1mmecl1ately begin to collapse and Iower ‘between the inlet ‘of said puiinp ‘and said reservoir, a three
the auger -again. Obviously my interconnected - auger port re‘hef vaIVe, a condurt c‘onnectlng the outlet of sald
drive and height control will. automatlcally prevent any fmp ¢ ét
major damage to the machine resultmg from stoppage /
of the auger. The curved leadmg cutting edge desrg— Vilve, a ‘coiidiit” connecting the ﬁrst port of said three
nated 50 in Fig. 1 prevents any sudden complete stop- port cottrol /valve to sa1d rehef valve at least one hy-
d’r i

page of the unit, and, therefore, permlts the automatlc
.-system -momentarily a period of increasing: pressure that

causes ‘action ‘to relieve ‘the sifuation which s causing )
the difficulty. port of said three port control valve,

If the automatic raising mechanism is constantly slow- ‘a Second reliek vaNe, said sécond relief valve interposed
ing or even raising the auger “the operator should either in sald ondﬁlt conuectmg said third port ‘of said thiée
reduce the feeding speed of the unit by closing bleeder ] ¢ Yo ‘$aid hydraulic motor, a ‘conduit
valve 68 somewhat or he should Temove the auger from : &‘ second teliéf ‘valve to the conduit conheét-
the proposed .post -hole entrrely and -examine the Thole ing Sa‘xa sécond Port 0f three port control valve to said

to determine whether there is some obstacle «n ‘the: path 'hydrauhc c‘yhhder a- Gonduit “cornecting said hydrauhc
-of the hole which would completely prevent -any . possi- MOtST 1o “$aid Feservoir, -a hydrauhc cylinder retuin con-
bility of completmg the hole ‘at that exact-location. If duit connecting sad reservoir to said conduit that con-
for any reason it is rmpossrbl_e for the Jifting eylinders to 4 .n‘ects “said confrol ValVe to ‘said hydraulic cylinder, a
‘raise the auger away from the 'snag which prevents -its shut- “ard hydrauhc ‘cylinder freturn line, a
rotation, the first relief valve 62 will prevent -any serious prédsire. responswe méans that ‘converts 'fuid pressure
damage by merely by-passing -pump measures back to ifto’ ‘thech 1" nioverfient tapped into said conduit ¢on-

the reservoir. From this description -of operation ‘it g the ‘third port of said three port control valve
should be obvious that my novel-hydraulic -system. -has 50 to said hydrauhc métor, lmkage conmecting the mechani-

numerous -advantages over many -of-the post-hole -drillers cal movemiént porﬁbn ‘of ‘said pressure responsive mieans
now on the market. -Although it-is a-relatively simple ) shuut-off valve, a resilient means yieldingly hold-
"device the only new -portions being the ‘unit 88, relief =~ ing $did Présuré Tesponsive means in a position that

fca ff ‘valve t6 be opén when pressures

valve 96 -and the motor and auger assembly; -this -driller fi
can be constructed for a iprice roughly -equivalent to the s draulic motor are below a predeter-
least -expensive units now on the ‘market-and -of ‘which ~~ “minéd Value, and a bleedér valve in said hydraulic cylin-

I have knowledge. ‘On the other -hand this -device is -a der retiirn ‘Conduit i in series with said shut-off valve; said
full-sized -adequately powered post hole driller that will three port ‘contiol ‘valve having means therein for se-
perform -in a manner equal to many of the -most ex- nnecting Said ﬁrst port to said sécond port
pensive drilling machines known to -me. -It-is also clear ird, Pdft
by this time that my post hole driller will accomphsh
atleast my-principal object of invention.

Some changes ‘may be -made -in the -construction and
arrangement -of ‘my post -hele -driller without -departing
-from ‘the real -spirit ‘and purpose of ‘my invention, -and
it is my intention fo-cover by my-claims, -any- modrﬁed
forms -of structure or -use -of -mechanical ' equivalents it éonnécting the first port of said thrée
which may be reasonably included within -their scope ) I¥& to ‘said rélief valVe, at ledst crie ‘hy-

I claim: dl auhc cyllnder; a condurt connectmg ‘the second of the

1. ‘A hydraulic -circuit compiising, ‘4 TESeIVor, "4 pump S )

-having an inlet and an ‘outlet, a conduit-commun
between ‘the inlét ‘of ‘said pump -and sald TESETVEIT, -
three ‘port relief valve,  a -condit * éotitig "the
‘of ‘$aid puiilp to ‘the inlet “of ‘said- Telief Valve, coﬁdiut
‘connecting $aid ‘relief ‘Valve “to “8aid Yéservolr, ‘a ‘tHide Y5 “Said i

s

o &

o

W |

ve to §said reserv01r a three pOI‘t con-

‘o “the ‘third port of Said three port cbntrol valve,
2 ‘Condiit ¢ i y
érvoxr, a ‘hydrauhc cylmder ‘fétuin conduit connecting

5 4%

Bivoir ‘to’said ‘Conditit “‘that connects said ¢ontrol
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valve to said hydraulic cylinder, a shut-off valve in said
hydraulic cylinder return line, a pressure responsive
means that converts fluid pressure into mechanical move-
ment tapped into said conduit connecting said three port
control valve to said hydraulic motor, means connecting
the mechanical movement portion of said pressure re-
sponsive means to said shut-off valve, a resilient means
yieldingly helding said pressure responsive means in a
position that causes said shut-off valve to be open when

pressures applied to said hydraulic motor are below a

predetermined value, and a bleeder valve in said hydraulic
cylinder return conduit in series with said shut-off valve;
said three port control valve having means therein for
selectively connecting said first port to said second port
and said third port.

4. A hydraulic circuit comprising, a reservoir, a pump
having an inlet and an outlet, a conduit communicating
between the inlet of said pump and said reservoir, a three
port relief valve, a conduit connecting the outlet of said
pump to the inlet of said relief valve, a conduit connect-
ing said relief valve to said reservoir, a three port con-
trol valve, a conduit connecting the first port of said three
port control valve to said relief valve, at least one hy-
draulic cylinder, a conduit connecting the second of the
ports of said control valve to said hydraulic cylinder, a
hydraulic motor, a conduit connecting said hydraulic
motor to the third port of said three port control valve,
a conduit connecting said hydraulic motor to said reser-
voir, a hydraulic cylinder return conduit connecting said
reservoir to said conduit that connects said contro] valve to
said hydraulic cylinder, a shut-off valve in said hydraulic
cylinder return line, a pressure responsive means that
converts fluid pressure into mechanical movement tapped
into said conduit connecting said three port control valve

to said hydraulic motor, linkage connecting the mechani- :

cal movement portion of said pressure responsive means
to said shut-off valve, a resilient means yieldingly hold-
ing said pressure responsive means in one direction when
pressures applied to said hydraulic motor are below a
predetermined value, and a bleeder valve in said hydraulic
cylinder return conduit in series with said shut-off valve;
said three port control valve having means therein for se-
lectively . connecting said first port to said second port
and said third port.

5. A hydraulic circuit comprising, a reservoir, a pump
having an iulet and an outlet, a conduit communicating
between the inlet of said pump and said reservoir, a three
port relief valve, a conduit connecting the outlet of said
pump to the inlet of said relief valve, a conduit connect-

ing said relicf valve to said reservoir, a three port con-

trol valve, a conduit connecting the first port of said
three port control valve to said relief valve, at least one
hydraulic cylinder, a conduit connecting a second of the
ports of said control valve to said hydraulic cylinder, a

“hydraulic motor, a conduit conmmecting said hydraulic ,

motor to the third port of said three port control valve,
a second relief valve; said second relief valve interposed
in said conduit connecting said third port of said three
port control valve to said hydraulic motor, a conduit
connecting said second relief valve to the conduit connect-
ing said second port of said three port control valve to said
hydraulic cylinder, a conduit connecting said hydraulic
motor to said reservoir, a hydraulic cylinder return con-
duit connecting said reservoir to said conduit that con-
nects said control valve to said hydraulic cylinder, a shut-
off valve in said hydraulic cylinder return line, a pres-
sure responsive means that converts fluid pressure into

mechanical movement tapped into said conduit connect-

ing the third port of said three port control valve to said
hydraulic motor, linkage connecting the mechanical move-
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ment portion of said pressure responsive means. to said °

shut-off valve, a resilient means yieldingly holding said
" pressure responsive means in one direction when pres-
sures applied to said hydraulic motor are below a prede-
termined value, and a bleeder valve in said hydraulic cyl-

inder return conduit in series with said valve; said three
port control valve having means therein for selectively
connecting said first port to said second port and said
third port. '

6. In a vehicle mounted post hole driller, an elongated
frame adapted to be movably secured to a vehicle, hy-
draulic means secured to said frame and adapted to being
secured to said vehicle to move said frame in relation to
said vehicle, a bearing support member pivotally secured
to said elongated frame, bearings secured to said bearing
support, an auger journalled in said bearings, a V-pulley
secured to said auger, a hydraulic motor secured to said
bearing support member, a V-pulley secured to and driven
by said motor, a V-belt reeved over said pulleys, a source
of hydraulic pressure, a valve connected to said source
of hydraulic pressure, pressure lines connecting said valve
to said motor and said hydraulic means; said valve selec-
tively connecting said source of hydraulic pressure to said
motor and said hydraulic means, means for controllably
releasing pressure from the one of said pressure lines con-
nected to said hydraulic means, and a relief valve connect-
ed to both of said pressure lines for conunecting the said
pressure lines together when pressure in said motor reaches
a predetermined value.

7. In a vehicle mounted post hole driller, an elongated
frame adapted to being movably secured to a vehicle,
hydraulic means secured to said frame and adapted to
being secured to said vehicle to move said frame in rela-
tion to said vehicle, a bearing support member pivotally
secured to said elongated frame, bearings secured to said
bearing support, an auger journalled in said bearings, a V-
pulley secured to said auger, a hydraulic motor secured
to said bearing support member, a V-pulley secured to
and driven by said motor a V-belit reeved over said pulleys,
a source of hydraulic pressure, a valve connected to said
source of hydraulic pressure, pressure lines connecting
said valve to said motor and said hydraulic: means; said
valve selectively connecting said source of hydraulic pres-
sure to said motor and said hydraulic means, means for
controllably releasing pressure from the one of said pres-
sure lines connected to said hydraulic means, a pressure
responsive unit that transforms hydraulic pressure into
mechanical movement connected to the one of said pres-
sure lines that connects to said motor, a rod on said
pressure responsive unit which is activated when mechani-
cal movement occurs, a valve in the one of said pressure
lines that connects to said hydraulic means, an arm on said
valve connected to the rod on said pressure responsive
unit, and a relief valve connected to both of said pressure
lines for connecting the said pressure lines together when
pressure in said motor reaches a predetermined value.

8. In a mounted post hole driller, an elongated frame
hingedly mounted on a vehicle, a2 hydraulic piston-oper-
ated cylinder hingedly secured to said elongated frame and
the vehicle, an earth auger hingedly and rotatably secured
to said elongated frame, a hydraulic motor mechanically
connected to said earth auger, a source of hydraulic power,
a control valve, a conduit connecting said conirol valve
to said source of hydraulic power, a motor pressure line
connecting said motor to said control valve, a cylinder
pressure line connecting said cylinder to said control valve,
a cylinder return conduit connecting said cylinder to said
source of hydraulic power, a bleeder valve in said cylin-
der return conduit, a normally open valve in said cylinder
return .conduit, a cylinder veated to said motor pressure
line, a spring loaded piston in said cylinder, and linkage
‘connecting said piston to said normally open valve.

9. In a mounted post hole driller, an elongated frame
hingedly mounted on a vehicle, a hydraulic piston-opei-
ated cylinder hingedly secured to said elongated frame
and the vehicle, an earth auger hingedly and rotatably
secured to said elongated frame, a hydraulic motor me-
chanically connected to said earth auger, a source of hy-
draulic power, a control valve, a conduit connecting said
control valve to said source of hydraulic power, a motor
pressure line connecting said motor to said control valve,



9,784,722

9

a cylinder pressure line connecting said cylinder to said
control valve, a cylinder return conduit connecting said
cylinder to said source of hydraulic power, a bleeder
valve in said cylinder return conduit, 2 normally open
valve in said cylinder return conduit, a cylinder vented to
said motor pressure line, a spring loaded piston in said
cylinder, a relief valve having a by-pass port mounted in
said motor pressure line, a conduit connecting said by-pass
port to said cylinder pressure line, and linkage connecting
said piston to said normally open valve.

10. In a mounted post hole driller, an elongated frame
hingedly mounted on a vehicle, a hydraulic piston-oper-
ated cylinder hingedly secured to said elongated frame
and the vehicle, an earth auger hingedly and rotatably
secured to said elongated frame, a hydraulic motor me-
chanically connected to said earth auger, a source of
hydraulic power; a control valve, a conduit connecting
said control valve to said source of hydraulic power, a
motor pressure line connecting said motor to said control
valve, a cylinder pressure line connecting said cylinder
to said control valve, a cylinder return conduit connecting
said cylinder to said source of hydraulic power, a bleeder
valve in said cylinder return conduit, a relief valve having
a by-pass port mounted in said motor pressure line, and
a conduit connecting said by-pass port to said cylinder
pressure line.

11. In a mechanism for driving and feeding a rotat-
ing cutting tool, a rotating cutting tool, 2 means connected
to said tool for movably and rotatably supporting it, a

fluid pressure responsive means connected to said tool

supporting means for moving said tool supporting means
in one direction, a source of fluid pressure, means con-
nected to said source of fluid pressure and said fluid
pressure responsive means for conducting fluid under pres-
sure from said source of fluid pressure to said fluid pres-
sure responsive means, a means connected to said fluid
pressure responsive means for trapping fluid under pres-
sure in said fluid pressure responsive means; said trapping
means also incorporating means for controllably releas-
ing pressure from said fluid pressure responsive means,
said source of fluid pressure connected to said rotating
cutting tool, a spring-loaded piston means operatively
associated with and actuated by said source of fluid pres-
sure, said source of fluid pressure containing a control
valve, an arm secured to said control valve, said spring
loaded piston means actuating the arm of said control
valve to increase fluid pressure applied to said fluid pres-
sure responsive means when resistance to said rotating
cutting tool exceeds a predetermined value.

12. In a mechanism for driving and feeding a rotating
cutting tool, a rotating cutting tool, a means connected to
said tool for movably and rotatably supporting it, a fluid
pressure responsive means connected to said tool support-
ing means for moving said tool supporting means in one
direction, a source of fluid pressure, means connected to
said source of fluid pressure and said fluid pressure respon-
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sive means for conducting fluid under pressure from said
source of fluid pressure to said fluid pressure responsive
means, a means connected to :aid fluid pressure responsive
means for trapping fluid under pressure in said fluid pres-
sure responsive means; said trapping means also incorpo-
rating means for controllably releasing pressure from
said fluid pressure responsive means, said source of fluid
pressure connected to said rotating cutting tool, spring-
loaded piston means connected in series with said trapping
means and operatively associated with and actuated by
said source of fluid pressure, said source of fluid pressure
containing a control valve, an arm secured to said con-
trol valve, said spring loaded piston means actuating the
arm of said control valve to render ineffective said means
for controllably releasing trapped fluid from said fluid
pressure responsive means at times, and a means opera-
tively associated with and actuated by said source of ro-
tating power that increases fluid pressure applied to said
fluid pressure responsive means when resistance to said
rotating cutting tool exceeds a predetermined value.
13. In a mechanism for driving and feeding a rotating
cutting tool, a rotating cutting tool, a means connected to
said tool for movably and rotatably supporting it, a fluid
pressure responsive means connected to said tool support-
ing means for moving said tool supporting means in one
direction, a source of fluid pressure, means connected to
said source of fluid pressure and said fluid pressure re-
sponsive means for conducting fluid under pressure from
said source of fluid pressure to said fluid pressure respon-
sive means, a means connected to said fluid pressure re-
sponsive means for trapping fluid under pressure in said
fluid pressure responsive means; said trapping means also
incorporating means for controllably releasing pressure
from said fluid pressure responsive means, said source of
fluid pressure connected to said rotating cutting tool, a
spring-loaded piston means operatively associated with
and actuated by said source of fluid pressure, said source
of fluid pressure containing a control valve, an arm se-
cured to said control valve, said spring loaded piston
means actuating the arm of said control valve to render
ineffective said means for controllably releasing trapped
fluid from said fluid pressure responsive means at times.
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