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1

My .present invention relates to improvements
in.earth-boring machines, and more particularly
to- portable power-driven machines of -this char~
acter that are adapted for drilling holes for re-
ceiving posts, poles, and the like; an important
object of the invention being the provision of -an
improved boring mechanism thatis adapted to be
mounted on and carried by a suitable vehicle,
such as a farm tractor. truck or -trailer, .and
driven,.preferably, by the power plant of the trac-
tion -vehicle through -a:suitable take-off shaft.

Another important object of the invention is
the provision of an-improved means for mounting
‘the boring mechanism on and driving the:same
from :the tractor or analogous vehicle-in such a
manner that the ‘boring mechanism will pass
freely:over obstructions without injury thereto.

Another important object of the invention is
the provision of improved means for leveling the
boring ‘mechanism whereby when the tractor is
standing -on a. slope or -on uneven ground the
auger:of ‘the boring mechanism may be adjusted
to assume a plumb position or, when required,
the-auger may be adjusted:to bore a hole at an
angle to the vertical.

Ancther important object.of the invention .is
the provision of an:improved earth-boring mech-
anism wherein the power-driven auger, upon
reaching a predetermined depth, will .be auto-
matically power-retracted from the hole bored
thereby and reset in starting: position . for the next
drilling operation. In-the preferred embodiment
of the invention herein illustrated, the depth of
the bore is -variable and is controlled by pre-
-adjusted -stops, and mechanism is also provided
under manual control of the operator whereby
the boring operation may 'be interrupted and the
auger retracted at any time during the drilling
operation, ‘whereby to-minimize damage to the
-auger in case it engages a serious obstruction,
such-as a rock or the like.

Still-another object of the invention is the pro-
vision of improved -means under manual control
of the operator-wheréby downward movements
of ‘the auger may be interrupted -or retarded at
any time during :the -boring -operation independ-
ently of rotary movements-of the auger.

Still another object of the inventionis the-pro-
vision of ‘manually ‘releasable means ‘for auto-
matically ‘locking the auger in its retracted ‘in-
operative position:independently of thelifting or
retracting mechanism.

‘A still further -object of ‘the -invention is the
provision -of means for stabilizing -the horing
mechanism against'lateral wobbling movements
during the drilling. operation.

“The -ahove and other-highly important ebjects
and advantages of the invention will be-made ap-
parent ‘from the following specification, -claims,
and appended.drawings.

In the drawings, like characters indicate like
parts throughout the several views.

‘Referring to the drawings: ‘

Fig. 1 is.a view_ in side elevation, with some
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parts broken away and some parts shown in sec-
tion, showing a preferred embediment of earth-
boring mechanism built in accordance with the
instant invention mounted on a conventional
farm tractor;

Fig. 2 is a fragmentary view corresponding .to.
Fig. 1, but-showing somewhat different positions
of the parts.ofthe drilling or boring mechanism;

Fig. 3 is a view in rear elevation on an-enlarged
scale of the horing .mechanism of Fig. 1, and.
showing the-parts thereof in their fully retracted
upper positions;

Fig. 4'is a view similar to Fig. 3, but showing,
the auger and certain associated parts in their
extreme lower positions;

Fig. 5 is an enlarged fragmentary detail view
taken on the line5—5 of Fig. 3;

Fig. 5 is an enlarged sectional view taken .on
theline $§—8§ of Fig. 3;

‘Pig. 7'is an enlarged-fragmentary view in front
elevation taken on the-vertical line 1—T of Fig. 1;:

Pig. 8'is an enlarged transverse sectional view
taken on the horizonta] line-8—=8 of Fig. 3;

Fig. 9 is an enlarged ftransverse sectional view
taken on thehorizontal line 9—8 of Fig. 3;

Fig. 10 is an-enlarged transverse:sectional view
taken on the horizontal line +0—10. of Fig. 3;

Fig. 11 is an enlarged fragmentary detail-view:
taken on thehorizontal line (f—I1 of Fig. 3;

Fig. 12 is a fragmentary detail view taken.on
the line:12—12 of Fig. 11;

Pig. 13 is an enlarged detail sectional -view
taken on theline 13—13 of Fig.6;

Tig. 14 is an enlarged fragmentary detail :view
taken on the horizontalline 14—14 of Fig.:1; and

Tig. 15 is an enlarged detail sectional view, with
some ‘parts broken away and some parts shown
in section, taken on the vertical line .15—15 .of
ig. 1.

The tractor illustrated in the drawings hereof,
and which -is indicated as an entirety by 1, is.of
a well-known commercially available make, and
comprises mainly a power:plant in the nature.of .
an internal combustion engine 2, pneumatic tire-
equipped front steering wheels 3, pheumatic tire~
equipped rear driving wheels 4, rear axle shafts
5, rear axle housing sections § extending in.op-.
posite directions from s gear case T, a platform

-8 mounted on and extending rearwardly from the

gear case 7, a power take-off shaft 9 extending
from the gear case 1, an operator’s seat 19,-and-a
steering wheel 1i. In this particular type of
tractor, the engine structure serves as the inter-
mediate portion of the frame, and the gear case
7 is made rigid with the power plant or engine 2
and contains the differential mechanism between
the axle shafts 5, a suitable variable speed trans-
mission mechanism, and gearing operatively con-
necting the power take-off shaft 9 tothe engine.

The boring head of my improved machine com-

prises g rectangular gear case Or hox 2 and a

depending atger shaft i3 eguipped with a.spiral
auger 14. The lower end of the auger shaft 43
is tapered ‘to s point and spirglly threaded :to
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provide a pilot {5 extending heyond the auger 4.
The auger shaft i3 is journalled on a power shaft

18 that depends from and is, in turn, journalled - -~

in bearing bosses 17 and 18 on the lower and

upper portions respectxvely of the gear case or -
The shaft 18 is journalled in the tubular .-~

box {2.
auger shaft {3 through the medium of an inter-
posed bearing sleeve 19 anchored. to the tubular
auger shaft {3 by cap screws or the like 20. The
lower end of the power shaft 15 is equipped with
g, thrust bearing 21 that is clamped between the
lower end of the bearing sleeve 19 and an auger
shaft shoulder 992 to retain the auger shaft against
axial movements on the power shaff 6.

The gear case or box 12 of the boring head con-
tains an intermeshing pair of bevelled gears 23
and 24 respectively, the former of which is mount-
ed on the power shaft 16 and the latier of which
is mounted fast on a stub shaft 25 journalled in
and projecting through a bearing boss 28 of the
gear case 2. The shaft {6 of the boring head is
driven from the power take-off shaft 89 of the
tractor through power transmission connections
comprising a universal joint 27, a loncltudmally
éxtensible and contractible drive shaft made up
of telescopically engaged cross sectionally rec-
tangular sections 28 and 29, a universal joint 39,
and said stub shaft 25 and bevelled gears 24 and
23 respectively.

Mounted fast on shaft 16 immediately kelow
the hub 17 (see Fig. 6) is a thrust bearing sleeve
32 having a shoulder 32’ spaced from the hub {1.
This sleeve 32 cooperates with the gear case hub
17 and the hub of gear 23 to lock shaft {6 against
axial movements. Journalled on the sleeve 32
between shoulder 32’ and hub 17 is a cable wind-
jhg drum 31 forming part of the boring head
retracting or elevating mechanism hereinafter to
be more fully described.

Por selectively driving either the auger shaft
i3 or the winding drum 3¢ from the power shaft
{8, I provide a dog clutch comprising a clutch
element 23 slidably mounted on the shaft {6 in-
termediate the tubular auger shaft 13 and the
hub of winding drum 3{. This sliding clutch ele-
ment 33 is spline keyed to the shaft 16 as shown
best in Figs. 6 and 9, and the upper end of said
clutch element 33 is provided with circumferen-
tially spaced clutch dogs or teeth 34 for inter-
meshing driving engagement with circumferen-
tially spaced clutch teeth or dogs 35 formed on
the lower end of the hub of winding drum 31, and
the lower end of the sliding clutch element 33 is
provided with circumferentially spaced clutch
dogs or teeth 38 for intermeshing driving engage-
ment with a similar series of teeth or dogs 37 (see
Figs. 3, 4 and 6) on the upper end of the tubular
auger shaft 13. With this arrangement, it will be
clear that when the sliding clutch element 33 is
moved to its upper position as shown in Fig. 4,
the winding drum 384 will be in driving engage-
ment with the power shaft {8 and the auger shaft
{3 will be free on the shaft 18; and it will also be
cledr that when the sliding clutch element 33 is
shifted to its lower position as shown in Figs. 3,
8 and 7, the winding drum-3i will be free of the
shaft 16 while the auger shaft 1§ will be opera-
tively coupled to the shaft {5. The mechanism
for shifting the sliding clutch element 33 will
later be described.

The gear case 2 of the boring head is rigidly
mounted between a laterally spaced pair of guide
sleeves 38 and 28, which form part of the boring
head and are, in turn, telescopically applied to
and slidable on opposite parallel guide legs 43
and 41 respectively of an inverted U-shaped
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platform 8 at 44, as bhest shown. in Fig.

frame element. This inverted. U-shaped frame
element is mounted on and supported from the

tractor by a supperting structure comprising lat-

erally spaced rearwardly extended cantilever bars
42 and diagonal braces 43. The cantilever bars

42 are rigidly connected one to leg 42 and the

other to leg &1 of the inverted U-shaped frame

"near the bottoms thereof, and said cantilever

bars 42 are intermediately pivoted to the tractor
14. By
reference particularly to Fig. 14, it will be noted
that the pivotal connections between the canti-
lever bars 42 and platform structure & are ac-
complished by cantilever bar-carried stud bolts
working through opposite end flanges of an an-
choring bracket £5 that is anchored to the plat-
form 8 by bolts or the like 46. Also by reference
to Fig. 14, it will be seen that the said pivos stud
bolts project from and are carried directly by
mounting sleeves 47 that are adjustably slidably
mounted on opposite cantilever bars 42 and are
locked in desired positions on said bars 42 by sef
screws or the like £8. The inner end portions of
the cantilever bars 82 are equipped with seg-
mental saddles 48 that engage the under surfaces
of opposite rear axle housing sections § and there-
by retain the cantilever bars 42 against counter-
clockwise pivotal movements in respect to Figs.'1
and 2, but which permit free clockwise pivotal
movements of said cantilever bars 42 in respect
to said Figs. 1 and 2. Mounting of the saddles
49 on the inner end portions of cantilever bars
42 is accomplished through the medium of de-
pending anchoring flanges 56 on the saddles 48,
mounting sleeves 51 adjustably slidably mounted
on the cantilever bars 4% and held in adjusted
position by set screws 52, depending -anchoring
flanges 53 on said mounting sleeves 5, and nut-
equipped bolts 54 passing through the flanges 83
and 58. By reference to Figs. 1 and 2, it ‘will be
seen that the flanges 80 are provided with g spaced
series of holes for optional reception of the an-
choring bolts - 54 to permit adjustment of the
cantilever bars to accommodate the mounting
structure to different tractors. The upper ends
of the diagonal braces 43 are rigidly connscted to
the upper intermediate portion of the inverted
U-~shaped frame at 55, and the lower ends of said
diagonal braces 43 are esch pivotally connected
at 56 to an opposite cantilever bar 42 through
the medium of flange-equipped anchoring sleeves
87 that are slidably sdjustably mounted on op-
posite cantilever bars 42, and which are normally
locked in position by suitable set screws 58.
The mechanism for automatically lifting or
elevating the boring head comprises the power
shaft 16 of the boring head, the slidable clutch
element 33, the winding drum 31, and a flexible
cable B9 running over a pulley wheel 66 and a
pglley wheel 6f. The opposite flanges of the
winding drum 31 are spaced to snugly receive
the cable 39, one end of which is anchored to
the radially inner portion of the winding drum
by being projected downwardly through a hole
in the lower flange of the drum and knotted
therebelow, as shown at §9’ in PFig. 7. The cable
59 thus winds spirally upon itself. The other
end of the cable §9 extends through an anchor-
ing flange 62 on the guide sleeve 39 of the boring
head, and is provided below said anchoring flange
62 with a yielding anchor comprising a washer
63 and a coil compression spring §4. The pulley
wheel or sheave 60 is pivotally mounted on the
guide sleeve 38 of the boring head at 65, and
the pulley wheel of the sheave &1 is pivotally an-
chored to the intermediate upper portion of the
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inverted .U-shaped :guide “frame sat =66 -through
the medium-of:a. bracket 61,:seeparticularly Figs.
3:and.4.

’The :mechanism, ‘herein . illustrated, :for -auto-
matically “but .manually -releasably locking the
boring -head :in - its extreme -upper :or retracted
inoperative position independently -of:the lifting
or :elevating :mechanism icomprises »a -latch har
68 having :a detent 58’ -and rbeing ;pivoted to
the :guide-sleeve 39.4t 69, a cooperating:latch dog
in:the:nature:of :a -pin 79, a.coil:tension :spring
T1 yieldingly biasing-the lateh bar-68 in-the di-
rection-of -the pin 10, -and :a latch-tripping .cam
12. 'The laich :pin 70 is ‘welded -or -otherwise
rigidly:secured to the:guide:leg-41,:as.shown best
at-13-in Figs. 4 and 7. The free:upper end:ofthe
latch:bar 68 is bevelled to-provide: a cam:surface
whiel, :under -upward movements - of -the :latch
bar- 68 -with the boring-head, will engage the.pin

10- with a-camming.action -that will .defiect the :

upperend-of the latch bar:68.against the-yield-
ing-action of-spring 7{.and guide:the latch detent
§8".into.operative- engagement -with -the pin sT0.
The cam :12 serves.both:as:a trip for . the lateh
bar 68 and -as:a stop therefor, and .is-mounted
fast on -one.end of a rock shaft 74 that :pre-
jects:through and is journalled. in bearing. brack-
ets T of :guide .sleeve 39, :see -particularly -Figs.
7.and.8. The rock shaft.14 is.adapted tobe op-

erated. manually.to.turn the cam 72 and trip the 3

lateh by operating connections.comprising. a-uni-
versal joint .15’ .and:a longitudinally extensible
and contractible operating.shaft made.up:of tele-
scoping :rectangular-sections .76 .and .17 :respec-

tively. The telescoping shaft-section 171.is jour- 5

nalled in g bearing bracket 78 on one.of .the diag-
onal braces 43 and .is.outwardly turned below
said bearing bracket to. provide an.operating han-
dle:79.located within convenient reach.of:an op-
erator positioned .on .the tractor .seat .19.

Also. mounted.on the roek shaft-14.is .a<brake
cam 80 (see particularly Figs. 8, 11,;and 12):and a
bell crank 81, shown best.in Figs..6,:7,:8, and 11.
Braking cam 89 is located.adjacent.the:leg-41.of
the guide frame :and works .through .a :slet cor
notch 80’ (see . Fig. 12) in. the:guide sleeve:39 .0f
the boring head. The brake cam-.89.is. normally
spaced from the guide post.or.leg. .41, as.shown
best “in "Figs. 11 and .12, :and .is .adapted .to :be
brought into frictional engagement with theguide
post or.leg 41 by.rotaticn of .the,rock.shaft.14in
a counterclockwise. direction with .respect.to.Fig.
7 and in .a ¢clockwise direction - with respect:to
Fig. 12, bub is so orientated.on .the:rock:shaft
14 that it will:not .come.into frictional.braking
contact with the guide leg 41 until the.lateh:bar
§8 has been tripped and.released from the pin:10
by ‘the.cam T2 as.a result of rock shaft move-
‘ment.in the same direction as is required.to apply
the brake.

The mechanism for operating the sliding. clutch
element ‘33, whereby to .alternatély .couple the
auger shaft 13 and winding .drum .31 .to .the
power shaft 16, comprises a.shifter collar 82 hav-
ing -diametrically opposed shifter pins 83 .work-
ing in a peripheral channeél in the:sliding.clut¢h
element 33, and which shifter collar 82 is. formed
by-the-intermediate portion of.a.shifter lever.84.
One end of the shifter lever 84.is pivoted .to.a
hearing ‘bracket '85 -on the guide.sleeve..38.at- 86,
and the other or ‘free end:of the shifter.lever.24
extendsbeyond the guide sleeve 3% and is.pro-
vided therebeyond with a laterally offset end 87
for cooperation with -upper and lower stops 88
and89:respectively, ;see: partictilarly Figs. 3,45, 7
and :10. Fhe :stop 88 iis -vertically adjustably
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‘mounted:in:a stop bracket 90.rigid-on :and:pro-

jecting from the upper.intermediate portion:of
the:guide leg 41,.and the-stop 89.is:rigidly.car-
ried ‘by -an -elongated -angle hracket 91 -fast on
and ;projecting -from -the .lower portion . of :the

-guide post or leg-41:in wertical alighment -with

the guide leg.39. By-reference.to:the drawings,
it-will -be seen  that ‘the :guide sleeve.d8 . is lon-
gitudinally:sletted. 2t -92 . to receive ithe: brackets
90 -and -81, which brackets -may be assumed to
be <welded -to -the ;guide post.or leg 41, and-by
particular reference .to. Figs. 3 -and 4, it will be
seen that-the:elongated bracket 91 is-provided
with :a, longitudinally .spaced series of holes 93
for woptional reception of the -threaded nut-
equipped:end 94 of:stop .89, see particularly -Figs.
3,-4.and 10 of lower:stop 89. Also, by referenee
to ‘the drawings, .it -will ‘be seen that the-outer.
end-of-one:of the. cantilevers 42:is:anchored to
the lower-end portion -of .guide leg-4i through
the.medium.of .the-elongated bracket-94. and bolt
95, and that.the outer:end of.the other cantilever
bar 42 is anchored . to the:lower end . portion of
guide leg.or post-40 through the medium.of -an
clongated bracket. 96, similar:to bracket 81, by
a:bolt.97. -By.still further:-reference.to the- draw-
ings, and .particularly .to .Fig. 9 thereof, it -will
be;seen:that. the.guide sleeve: 38 is.longitudinally
slotted.at 98 to recéive the.bracket:96.

The elengated brackeis :9{ .and :96, .each of
which.is welded fast.on .its respective leg #0.or
41, project:below the.bhottom.of:their respective
legs,.and. are:each-equipped .with a shoe. 98, and
which shoe 88 is :normally :spaced -:above -the
ground but is adapted to.engage irregularities.in
the, ground .or.obstructions, whereby ;to .tilt -the
cantilever .bars 42 and parts.carried.thereby:on
the .axes «of .pivot .bolts .84 to thereby -ciear .the
obstruction .or irregularity, see :particulariy-fuil
lines.in'Figs. 2.and 14. .In.this.respect, it-will-be
noted ;that:fthe .cantilever .bars normally -extend
in a.substantially.horizontal plane,-as.shown.in
Fig. 1,-but:that when either of the.shoes 28 en-
gage.an . irregularity.or -obstruction, .such :as the
rock .189. of Rig..2, the:cantilever fbals 42 and:the
entire .mechanistn carried: thereby will .be tilted
on the axes.of. pivots 44.in-the manner. illustmated
by full lines.in.Fig..2, wherein it .will .be .noted
that.the.saddles 49:are vetracted -outof -engage-
ment-with axle housirg sections §.

-Ihe.stop 88 isrpesitioned to-be.engazed by the
end 87 .of the :shifter arm .84 when -the pawer
head :and :elements -movable therewith -closaly
appreach their fully :retracted .upper ingpera-
tive positiens, -and -when -s0 :engaged .cause -the
shiftable - clutch element .33 to:be. shifted out . of
operative . driving-engagement -with ‘the winding

-drum: 3{sand. into-opergtive rdriving -engagement

with the rauger shaft ;8. TIn.other:words, the
sbop 88 «is S0 arranged ;and .positicned :that the
elevating mechanism for the boring head:willthe
renderedsineperative:and:the: auger rendered. op-
erative coincidental with engagement of the:lateH
detent 58’ ofilateh bar¥8-with the latch pin 18,
The: stop pins89, -on the.other hand, debermmes
the.depth-¢f theihole to-be hored or-dri

theauger, and is adjustably positioned oy ~’selec-
tion : 61 : the «proper “hole “83 1o -engsge the end
portion &7-of!the shifter-lever 84-when the-auger
has “bored to :the sdesired <depth, -and -at «this
tine dnterrupts -dewnward movement =of ‘the
shiffer :lever "84 -and -causes ‘the sliding ¢lutch
element 33 - tobe: shifted-out-of “driving -engage-

‘ment «with ‘the ‘auger-and into :driving -engage-

ment:withtke winding-drum 31, to-thercby ven-
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der the elevatmg mechanism operatlve ‘to retl act
the auger from the bore.

For the purpose of maintaining the shifter lever
84 against accidental displacement from either
of 'its operative positions, I provide yielding re-
taining mechanism (see particularly Figs. 3, 4,
and 9) comprising a spring pressed plunger {0}
and a cooperating double-faced cam {02. The
plunger 101 is slidably mounted in brackets {03
on the shifter arm 84 and is subject to the yield-
ing pressure of a compression spring 104 com-
pressed between one of the said brackets 103 and
a pin-retained washer (85 on the plunger {B{.
The projected end of the plunger 10{ is equipped
with a roller 106 (see particularly Figs. 3, 4, 8,
and 9) for cooperation with the cam 192, which
cam 102 is anchored fast to bearing sleeve 38
of the boring head. The two-faced cam 102 is
so orientated that its apex or toe portion, from
which it tapers in opposite directions toward the
bearing sleeve 39, will be engaged by the roller
106 when the sliding clutch element 33 is in
its intermediate position and so that its lower
face will be engaged by the spring pressed roller
106 when the shifter arm 84 is in its lower posi-
tion, and the upper tapered face thereoi will
be engaged by the spring pressed roller {06 when
the shifter arm 84 is in its upper position. Ob-
viously, with this arrangement the shifter lever
will always be maintained under yielding pres-
sure to remain in its last set operative position.

Now, because it is sometimes desirable to cause
the auger to be retracted before it reaches the
predetermined depth, I provide, in addition to the
above described automatic control of the sliding
clutch element 33, for manual operation of said
sliding clutch element in the following manner:
The bell crank 81 on the rock shaft 74 has piv-
otally connected to its outer end a depending
rigid link 107 (see particularly Figs. 6, 7, and 8),
the lower end portion of which works slidably
through a flange {08 on the shifter lever &4
and is provided below said flange with an ad-
justable head in the nature of a pair of screw-
threaded nuts 109. With this arrangement, when
it be desired to stop rotation of the auger and
start retraction thereof at any time during its
downward travel but before the lower stop 89
becomes effective, the operator may accomplish
this result by merely rotating the handle 79,
rock shaft T4, and bell crank 81 in a direction
opposite that required to trip the latch bar 68
and operate the brake cam 80. This will lift
the link 107 to bring the adjustable head 109
thereof into operative engagement with flange
108, and thereafter move the shifter lever 84
and clutch element 33 sufficiently to release said
clutech element 33 from driving engagement with
the auger shaft and bring the same into driv-
ing engagement with drum 31 of the retracting
mechanism.

Although the boring mechanism, including the
mounting elements therefor, is inherently quite
rigid, there is, nevertheless, a tendency to produce
a lateral wobbling action of the entire mecha-
nism during the boring operation and particu-
larly during the initial portion of this operation,
and which is particularly noticeable when the
boring mechanism is applied to a pneumadtic tire-
equipped tractor such as is shown in the accom-
panying drawings. In accordance with the pres-
ent invention, however, this objectionable ten-
dency to wobble and thereby produce unneces-
sary strains and stresses on the boring mecha-
nism is controlled, and resultant wobble elimi-
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8
nated, by a stabilizing mechanisim. heretofore
briefly ‘mentioned ‘and which, in its preferred
embodiment illustrated, comprises spring pressed
stabilizer rods 110. These stabilizer rods 110 ex-
tend one in laterally spaced parallel relation to
the guide post or leg 40 and the other in laterally
spaced parallel relation to the guide post or
leg 41 and have their upper portions longitudi-
nally slidably mounted in bearing flanges (Il
and their lower portions slidably mounted in
bearing brackets 112. The stabilizer rods 119 are
yieldingly biased in g downward direction by
coil compression springs {18 compressed betwesn
the bearing flanges {{{ of the guide frame legs
and flanges 114 on the stabilizer rods #i8. The
lower ends of the stabilizer rods i10 are prefer-
ably, but not essentially, provided with pointed
arrow-like heads (15 that are adapted to be
pressed into the ground Y on opposite sides o6f

‘the auger and the hole or bore ¥’ drilled there-

by. When the stabilizer rods {0 are released,
they will be spring pressed into the ground Y
substantially as shown in Fig. 4 or to a maximum
depth determined by engagement of heads {16
on the upper ends of the stabilizér rods {0 with
the flanges {{1. However, during the final up-
ward retracting movements of the boring head,
the stabilizer rods {10 will be automatically re-
tracted against the yielding action of the springs
13 by engagement of the roller-equipped ends
1 {7 of spring pressed plungers {8 with the under
sides of stabilizer arm-carried flanges 148 to the
fully retracted positions of Fig. 3. The said
plungers 118 are each slidably mounted in a pair
of flanges (19 carried by and projecting from a
guide sleeve 38 or 39. The plungers {{8 are
spring pressed in the directions of their respec-
tive cooperating guide rods (19, so that the rollers
117 thereof are maintained, or at all times tightly
pressed against their respective rods (49, and
underlie the flanges [i4. By reference to Figs. 3,
4, and 7, it will be seen that the guide rods {10
are provided below, but in closely spaced rela-
tion to, the flanges 114 with detents (28 which
provide roller-receiving notches therebetween
and the flanges {14 and which, detents {28, func-
tion in cooperation with the spring pressed roller-
equipped plungers {I8 to apply definite prede-
termined downward pressures to their respective
stabilizer rods 110 when said stabilizer rods come
into engagement with the ground during down-
ward movements of the boring head. In this
respect, it will be seen that the stabilizer rods
110 will follow the spring pressed plungers down-
wardly with the boring head through the com-
bined yielding action of gravity and the springs
113 until the ends {{5 of the stabilizer rods meet
the resistance of the ground, after which the
roller-equipped ends of the plungers {8 will
tend to move away from the fianges (4, but
will meet the resistance of the detents {28, which
will be sufficient to sink the ends Ii{3 of the
stabilizer rods somewhat deeper into the ground
than was accomplished by the springs and grav-
ity. Of course, when the resistance to down-
ward movements of the stabilizer rods builds up
to a predetermined value, the roller-equipped
ends of the plungers ({8 will ride over the
detents 120 and follow down the stabilizer rods
with the boring head without subjecting the stabi-
lizer rods to any further anpremable downward
force.
Résumé of operation

Por the purposes of transporting and spotting
the auger, the parts will be positioned as shown
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in Pigs. 1, 3; 6, and 7, wherein' it will’ be: noted
that. the boring Hhead:and: upper stabilizer rod
are in. their. fully retracted! positions: and! the
sliding cluich element: 33! is:in: drivihg: engage=
ment with tlie auger shaft. (3:and:is:uncoupled
from the winding drum 313 the boring: head being
locked in this upper position: by engagement: of
detent 58’ of latch kar- 6% with:lateh pin-19¢ For
the purpose of this case; it may be assumed that
the power take-off'shaft’ 9 is of thz:continuouslty
operating variely, so:that the auger: willibe op+
eratively eoupled to the tractor engiiie:whenever
the auger shaft 13'is engaged by  the'cluteh elé=
ment 33. With the parts positioned’ for trans-
portation as in the figures last noted; it:will be
seen that the shoes 99 are spaced! from: the
ground, but, nevertheless; project belgw thelower
ends (15 of the retracted stabilizer rods | i and
below the pilot end {5-0f the -auger shafi’ 18. If
as heretofore peinted out; during transpertation
of the-mechanism, the-shoes: 9% engage-a: serious
irregularity or obstruction; the said shoes 88 will
ride freely thiereover, raising the firee-end: of-the
auger frame and causing the cantilever bars 42
to partake of pivotal meovements: on the pivots
44, and as soon as the obstruction is passed”the
parts will return- to their normal’ positions: of
Fig. 1, all as best shown in Fig: 20  As soon™as
the auger is properly spotted, the tractor operator
will usually-occupy the'seat 10 of the tractor and
may set the mechanism' i operation by impart-
ing-a slight counterclockwise mbvement (i re=
spect to Fig. 7) to-theoperating shaft 77 through
the medium of its handle 79 sufficient' to release
the latch detent 58 from lateh- pin 78" through
action of cam 72: Upon- releasing of ‘the" lateh,
the boring head will drop under- the - action” of
gravity to bring the auger pilot” {5 into engage-
ment with the ground, thereby starting-the lbor=
ing operation: During- this-initial dropping-of
the boring head from its fitlly retracted’ position
to a point of initial engagement of" the auger
with the ground, the'énds- {15 of the stabilizer
rods {10 will be forced into:the ground‘in- the
manner heretofore described and will"anchor.the
mechanism against lateral wobbling movements
during the entire boring operation  and duritig
the major part of the initial auger retractihg
cycle. Of course, if“the’ operator-wishes” to re=
tard the rate of fall of the auger-from its filly
retracted position to the ground; or if he-wishes
to retard the:rate of*koring speed, he may do
50 by-imparting & slight additional counterelock=
wise movement to-operating shaff 77" to" brihg
the brake cam 86 into frictional braking action
with the guide leg 41. This braking: action is
particularly important in. certain: types. of” soil,
such as heavy clay, where thé auger may tend
to screw itself into the-earth- without"lifting.the
same. Ordinarily,.the boring: operation- will be
permitted  to continue until the predetermined
depth of ‘bore is-obtained; and at which time:the
free end 87 of the shifter arm- 84 comes. into
contact with stop pin 8%; causihg’ the' sliding
clutch element 33 ito be moved:out of driving
engagement with the auger shaft® {3 and'into
driving: engagement- with the-winding- drum- 31
of the lifting mechanism, thereby stopping: the
auger-and starting the retracting operation. At
this point, the parts will'be positioned as-shown
best.in® Fig. 4, in. which the cable 59"is:1argely
wound-oif. of ‘the drum-34. With' the:drum: new
operating in g winding: direction;. the’ cable- 59
will:be .-wounid spirally. thereon; thereby retracts
ing.the:auger-back: to its:fully retracted position
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ofi Figs. 1.and: 3; where:it. will: be: automatically
retained:by engagement:of latchidetent 58! with
latch .pin:¥T0 in. the.manner: heretofore: described.
Approximately: coincidentally: with. the. engages
mentiof latch.detent 58! with:lateh.pin: 70} the
free end portion: 8¢ oft the shifter: lever: 841 will
engage:the unper stop 88: and cause the:sliding
clutehi- element: 33: to: bexmovedi out of operative
engagement:with:the:winding: drum 31 andiback
into:operative’ engagement: with the auger: shaft
13i Of course;, during. the: abeve noted: retracs
tion of the auger; the stabilizer rods: i1 0will'have
beenautomatically retracted in.the manner here«
tofore: described: and' the: several: party off the
machine:willinow Have beentautomatically. reset
for the- next: subsequent. boring: operation. As
also: Heretofore: pointed! out;- iti mays sometimes
be' désirabile: to- stbp: the: berihg: operation: and
startiretraction:of the auger before theiauger Has
reached: the: predetbrmitied depth; and-tHis may.
readily: be: accomplished! by merely- turning - the
operating: shaft 1T77in: o -clockwise: direction  with
respectito Fig:. 7' sufficient to - move-the- shiffable
clittch: element' 33" out: of' operative’ engagement
With the auger-shaft-andiinto:operative: engage=
mentiwith the winding: drum; this-being accom+
plished through linkage comprising-the bell'ecrank
81; link: (0¥, link: Head 109} and. shiffer” arm
flange: 108:

Of course; the: depth: of* bore" is' adjustably
variable by shifting the:stop-pin 89 into:différent
holes 93:0f braecket 91!

What I°claim: is:

1. In' an-earth’ boring: machine; a; supporting
strueture; a- unitary bering> hHead’ comprising: a
downwardly extending auger and power operated
means- for rotating the-auger; means mountiig
and guiding tHe:unitary-boring head on-the sup=
porting- structure: for upward and’ downward
movements: on- the: supporting: structures axially
of the-auger; normally- ifxoperative: power- opers:
ated’ boring- hegd retracting: mechanism- opera-
tively connected  with the:boring Head®and-sup=
porting’ structure; said* borihg- head® retractifig

;. mechanism: comprising means connectible” with

" said: power operated- means- for- operating - said
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retracting- mechanism: and disconnectible from
said- power operated* means to render said re=
traicting: mechanism- inoperative, means on- said
supporting structure-engageable with the retract:
ing'mechanism wheti*the boring head reaches its
lowered: positionto operatively coniect” said re=
tracting” mechanism’ with- the" power operated
means’ for- operating” the retracting, mechanism
to move the boring head to its retracted position,
means on’the” supporting stiuctire for discon-
necting. the' retractihg” mechanism’ from the
power - operated” means” when: the boring head
reaches its.retracted position and manually re-
leasable latchi-mechanism comprising cooperating
lateh: elements-on  tHe supportihg structure and
boring head automatically engageablé when the
boring head ‘reaches-its retracted position for re~
taining the'boring head-in-its retracted’ position
independent of” the- boring” head” mechanism:
2. THe=structure:defined’in claim' 1, ifx- wHich
the said 'manually- operable lateh” tripping" ‘means
comprises’' a' cam” element mountéd’ adjacent’ the
relatively movablé: latch element and: operative
thereonto-meve-the same against: aetion- offits
yielding: means to- trip. the: lateli element, and
manually operablé:means for rotating:said: canr.
3..The structure:defined:in claim’ 1;.in: which
the: said« relatively: movable: lateh: element is
mounted: om:and:for: travelling: miovements: with
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the boring head, and in further combination with
manually operable latch releasing mechanism
comprising a manually operable cam also mount-
ed on and for travelling movements with the
boring head and positioned to engage the movable
latch element and trip the same.

4, In an earth boring machine, a supporting
structure, a unitary boring head comprising a
downwardly extending auger and power means
for rotating the auger, means on the supporting
structure for guiding the boring head for up-
ward and downward movements axially of the
auger, power operated means for retracting the
boring head from a lowered boring position to
an elevated retracted position, and automatically
engageable manually releasable latch mechanism
for engaging and retaining the boring head when
in its retracted position, said latch mechanism
comprising cooperating latch elements on the
supporting structure and the boring head.

5. In an earth boring machine, a supporting
structure, a unitary boring head comprising a
downwardly extending auger and power operated
means for rotating the auger, means mounting
and guiding the unitary boring head on the sup-
porting structure for upward and downward
movements on the supporting structure axially
of the auger, normally inoperative power oper-
ated boring head retracting mechanism opera-
tively connected with the boring head and sup-
porting - structure, said boring head retracting
mechanism comprising means connectible with
said power operated means for operating said re-
tracting mechanism and disconnectible from said
power operated means to render said retract-
ing mechanism incperative, means on said sup-
porting structure engageable with the retracting
mechanism when the boring head reaches its
lowered position to operatively connect said re-
tracting mechanism with the power operated
means for operating the retracting mechanism
to move the boring head to its retracted position,
means on the supporting structure for discon-
necting the retracting mechanism from the power
operated means when the boring head reaches its
retracted position, and automatically engageable
manually releasable latch mechanism retaining
the boring head in its retracted position inde-
pendent of the boring head retracting mech-
anism, the said latch mechanism comprising co-
operating relatively fixed and relatively movable
latch elements mounted one on the supporting
structure and the other for travelling movements
with the boring head, yielding means biasing
the said relatively movable latch element in a
direction of operative engagement with its co-
operating relatively fixed latch element, and
manually operable means for tripping the mov-
able latch element.

6. The structure defined in claim 5 in further
combination with automatically engageable
manually releasable latch means retaining the
boring head in its elevated position independently
of the elevating mechanism, said latch mech-
anism comprising cooperating latch elements on
the supporting structure and boring head.

7. In an earth-boring machine, a supporting
structure having upwardly and downwardly di-
rected guide means, a unitary boring head
mounted for sliding movements.on the upwardly
and downwardly directed guide means of the
supporting structure and comprising a down-
wardly extended auger and power operated
means for rotating the auger, normally inopera-
tive power operated mechanism operatively as=
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sociated with the supporting structure and bor-
ing head for retracting the auger, means opera-
tively associated with the retracting mechanism
for rendering same operative when the boring
head reaches a predetermined lowered position
to move the boring head from said lowered posi-
tion to its retracted position, means operatively
associated with the retracting mechanism for
rendering same inoperative when the boring
head has reached its retracted position, a fixed
latch element carried by the supporting struc-
ture, a cooperating retractable latch element
movably mounted on the boring head, yielding
means biasing the said retractable latch element
in a direction of operative engagement with the
cooperating relatively fixed latch element, a
manually operable rock shaft mounted on the
boring head, a cam element fast on the rock shaft
and operative on the movable latch element to
move and trip the same, and a brake element
also mounted fast on the rock shaft and engage-
able under rotation of the rock shaft with the.
guide means of the supporting structure to re-
tard downward movements of the boring head,
the said elements being so relatively orientated
upon the rock shaft that same will move suc-
cessively into operative positions by a continued
unidirectional movement of the rock shaft and
the said elements being angularly disposed rela-
tive to the axis of the rock shaft whereby the
first noted element will trip the latch before the
second noted element is brought into braking
engagement with the guide means.

8. The structure defined in claim 7 in further
combination with an operating element on the
supporting structure and operating connections
therefrom to said rock shaft.

9. In an earth-boring machine, a supporting
structure having upwardly and downwardly di-
rected guide means, a boring head mounted for
sliding movements on said guide means; said
boring head being a unitary structure and in-
cluding a power-driven shaft, a depending power
operated auger supported by said shaft, a wind-
ing drum journalled for rotation about said shaft,
and clutch means rotatable with said shaft and
slidable thereon for selectively coupling the
winding drum to the power operated shaft; an
elevating mechanism for the boring head which
includes the said winding drum of the boring
head, and cooperating engageable devices car-
ried by the boring head and supporting struc-
ture respectively for automatically shifting said
clutch means into winding drum driving posi-
tion when the boring head reaches a predeter-
mined Ilower position and automatically shift-
ing said clutch means out of winding drum driv-
ing position when the boring head reaches a pre-
determined elevated position. '

10. The structure defined in claim 9 in further
combination with automatically engageable
manually releasable latch mechanism retaining
said boring head in its elevated position inde-
pendently of the boring head elevating mech-
anism, said latch mechanism comprising . co-
operating latch elements mounted one on the
supporting structure and the other on the boring
head.

11. In an earth-boring machine, a supporting
structure having upwardly and downwardly di-
rected guide means, a boring head mounted for
up and down sliding movements on said guide
means; said boring head comprising a power ro=
tated shaft, a. depending power-driven auger
freely. journalled on said shaft, a winding drum
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coaxial of and journalled’ on said sHaft for ro-
tation independently: thereof, and - cooperating
shiftable and non-shiftable clutch elements ecar-
ried -one by the winding drum- and’ the other
by said power operated shaft for selectively. cou-
pling said winding drum to said shaft for rota-
tion therewith; power operated:boring Head re-
tracting mechanism comprising said: winding
drum and cable means anchored- thereto. for
winding thereon and reacting on the -supporting
structure; automatic shifting' mechanism for:
said shiftable clutch element comprising a borihg
head-carried- shifter element. and: cooperating
lower and upper stops on the supporting strue-
ture, said lower stop- being positioned angd ar-
ranged to be engaged by the boring head-carried
shifter element to move said-shifter element into
operative engagement with its coopersting non-
shiftable clutch element to-render the retracting
mechanism - operative vhen the' boring head
reaches a predetermined- lowered position, said
upper stop being positioned and arranged:to be
engaged by said.boring headicarried shifter ele-
ment-to move the shiftable- clutch element out
of operative engagement: with its cooperating
non-shiftable clutch -element: when the boring
head reaches a predetermined elevated position:
and cooperating means on the supperting strucs
ture and boring head for retaining said-boring
head: in" its - elevated position  independently of
the retracting mechanism.

12. In an earth boring machine; a supporbing
structure having upwardly and dewnwardly di-
rected guide means, a unitary boring head struc-
ture mounted for up and down sliding movements
on said-guide means; said unitary boring head
structure comprising a power rotated shaft; a
depending power- driven auger- rotatably jour-
nalled on said shaft, a cablée winding dium  dis-
posed coaxially of and’rotatably journalled on
said power driven shaft, cooperating shiftable
and - non-shiftable clutch elements; carried one
by the cable winding drum and the other-by said
power operated shaft for selectively coupling said
drum to and uncoupling same from said shaft!
power operated boring head: retracting: mech=
anism including said winding drum and a-cable
having one end thereof secured to said‘drum for
winding thereon, idler means on the supporting
structure engaging said cablé; the other end
of said cable being secured to said: -boring head
structure, automatic shifting mechanism for said
shiftable clutch element comprising a shifter
lever pivoted on the boring head structure and
operatively engaged with the shiftable clittch
element, and upper and lower stop means on the
supporting structure successively engageable by
said-shifter lever for engagement of the. clitch
elements-when the boring head is in-a predeter<

mined lower position and for-disengagement of .

the clutch elements when the boring head is in
an upper retracted positicn.

13. In an earth boring machine, a supporting
structure having upwardly, and: downwardly. di-
rected guide means, a unitary boring head
mounted for up and down sliding movements on

said guide means; said unitary boring head com-.

prising a-depending power rotated shaft, a de-
pending auger co-axial with and rotatakly jour-
nalled on said power rotated shaft, a cable wind-
ing drum co-axial of and journalled. on said
shatt for rotation relative thereto, clutch means
for selectively and independently. coupling. the
auger - and- drum- to- said power rotatéd shaft:
said clutch means including a shiftable clutch
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element’ supported: on' said: shaft: for- rotation
therewith and for axial sliding movement: there=
on and co-operating clutch elements on:the drum
and auger, means for automatically shifting tHe
shiftable-clutch element into driving engagement
with the clutch- elements: on: the winding: drum
for rotation- thereof with the- shaft when. the
boring head reaches a predetermined. lowered
position and for automatically shifting the shift-
able clutch  elemsnt into- driving: engagement
with:the clitch elements on:the auger for rota-
tion thereof when the boring head reaches g
predetermined elevated position; said last named
means comprising a shifter element mounted for
travel with and operatively coupled to the shift=
able clutch element, cooperating upper and lower
stops carried by the supporting structure and: be-
ing in the path-of movement of said .shifter elés
ment and engaging same at the upper andilower
positions of the boring head; and Loring head re=
tracting mechanism including: said.- drum and:a
cable’ having one end' thereof anchored: to:said
drum- for winding thereon upon-rofation of the
drum, the cable passing over idlér means onithe
supporting structure and having: its opposite end
anchored to said boring head. :

14; In an earth-boring- machine, the combi+
nation with a- supporting stiucture, a unitary
boring head compriging a  power-driven- shaft
and a depending rotary-power-driven auger; and
cooperating guide means- on- the supperting
structure and boring head:' guiding tHe: boring
head for upward and downward movements
axially of the auger, of an suger eléevating mech-
anism comprising a cable winding: drura:carried
by and journalléd on said shaft,; a cablé anchored
to and wound upon the winding drum-and’éex~
tending therefrom to-the supporting: strueture
at a-point above the winding: drum; and: power
tranemission means adapted to operatively couple
the winding drum to the said power-ditiven shaft
of the boring head, said’ power transmissien
means peing carried by the boring head andcom:
prising cooperating drive elements mounted: on

. the shaft one of which is mounted for shifting

movements - into and out of opsrative: engage-
ment with the- other thereof; and: means for
automatically shifting the said’ shiftable drive
element comprising an operating element for the
shiftable drive element carried by the boring
head and spaced stops on the supporting: strucs
ture successively engageable with said’operating
element- upon movement of said Horing bead to
predetermined upper and lower positions: to
respectively disconnect and connect said- drive
elements.

15. In an earth-boring machine, s vehiclé=
carried supporting structure having upwardly
and downwardly directed guidé means, an-auger=
equipped boring head mounted for up and’ down
travelling movements on the. guide means-of ths
supporting structure, power operated means. fér
elevating the boring head, and automatically ex-
tensible and contractible. means for. stabilizing
the boring: head structure against lateral’ wobi=
bling movements during boring. operations, .said
stabilizing means comprising a downwardly.
biased stabilizing device mounted on the sup-
porting structure for limited up.and down move~
ments with respect thereto and having a ground
engaging. lower end portion, cooperating . ele-
ments mounted for movements one with the.bor-
ing head and the other with. the stabilizing. de-
vice, the. one in.the path. of travel of.the.other
and positioned"to come into engagement during
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final retracting movements of the boring head
and cause retraction of the stabilizing device with
the boring head during such final retracting
movements of the boring head and to become
disengaged and permit extension of the down-
wardly biased stabilizing device into operative
engagement with the ground during initial
downward movements of the boring head.

16. The structure defined in claim 15, in which
the ground engaged lower end of the stabilizing
device is pointed to permit insertion into the
ground. .

17. The structure defined in claim 15, in which
the said stabilizing means is duplicated at op-
posite sides of the auger-equipped boring head.

18. In an earth-boring machine, a vehicle-
carried supporting structure having upwardly
and downwardly directed guide means, an auger-
equipped boring head mounted for up and down
travelling movements on said guide means,
power operated means for elevating the boring
head, and means for automatically stabilizing the
boring head supporting structure against lateral
wobbling movements, said stabilizing means com-
prising a stabilizing device having a ground en-
gaging lower end and mounted on the support-
ing structure for limited up and down move-
ments with respect thereto, yielding means bias-
ing the stabilizing device in a downward ground
engaging direction, and cooperating elements
mounted for movements one with the boring head
and the other with the stabilizing device and con-
structed and arranged to automatically come
into engagement and . retract the downwardly
biased stabilizing device during upward move-
ments of the boring head and to become disen-
gaged and permit extension of the stabilizing
device into operative engagement with the
ground under the action of its biasing means
during downward movements of the boring head.

19. The structure defined in claim 18, in
which the ground engaging lower end of the
stabilizing device is pointed to permit insertion
into the ground.

20. Tn an earth-boring machine, a vehicle-
carried supporting structure having upwardly
and downwardly directed guide means, an auger-
equipped boring head mounted for up and down
travelling movements on said guide means, power
operated means for elevating the boring head, a
stabilizing device carried by the boring head and
mounted for limited up and down reciprocating
movements with respect thereto and having a
ground engaging lower end portion, and means
automatically extending said stabilizing device
in a ground engaging direction during downward
movements of the boring head and automatically
retracting the same to inoperative position dur-
ing retracting movements of the boring head,
said last named means comprising a cam detent
element and a cooperating yieldingly biased ele-
ment, one of said elements being carried by the
boring head and the other by the stabilizing de-
vice, said yieldingly biased element being mount-
ed for movements into and out of the path of
travel of the cam-acting element and being
biased in the direction of the path of travel of
the last said element. .

21. In an earth-boring machine, a vehicle-
carried supporting structure having upwardly
and downwardly directed guide means, an auger-
equipped boring head mounted for up and down
travelling movements on said guide means, power
operated means for elevating the boring head,
a stabilizing device carried by the boring head
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and mounted for limited up and -down recipro-
cating movements with respect thereto and hav-
ing a ground engaging lower end portion, means
automatically extending said. stabilizing device
in a ground engaging direction during downward
movements of the boring head and automatically
retracting the same to inoperative position dur-
ing retracting movements of the boring head,
said last named means comprising a cam detent
element and & cooperating yieldingly biased ele-
ment, one of said elements being carried by the
boring head and the other by the stabilizing de-
vice, said yieldingly biased element being mount-
ed for movements into and out of the path of
travel of the cam element and being biased in
the direction of the path of travel of the last said
element, the biasing means for the stabilizing
device exerting sufficient resistance to retracting
movements of the stabilizing device to overcome
the resistance of the cam element on its co-
operating yieldingly biased element during re-
tracting movements of the boring head, and
means positioned to engage the yieldingly biased
element during- final -retracting movements of
the boring head and after said yieldingly biased
element has passed over its cooperating cam ele-
ment to impart positive retracting movements
to the stabilizing device. k

22, The structure defined in claim 21, in which
the said cam element is rigidly carried by the
stabilizing device and its cooperating -yieldingly
biased element is mounted for common move-
ments with the boring head. ‘

23. In a portable earth boring machine, a
wheel-equipped vehicle having a rear axle -hous-
ing, a rigid substantially horizontal supporting
member pivoted intermediate its ends to the
rear end portion of the vehicle for upward and
downward movements of its rear end ‘portion
and extending both forwardly and rearwardly of
its pivotal connection, a saddle-carried by the
forwardly-projecting. end- portion of- said- rigid
supporting member and engaging an under-sur-
face of the vehicle rear axle housing structure
to limit downward movements of the rearwardly-
extending end portion of the- rigid supporting
member to a generally horizontal position but
allowing upward movements of said rearwardly-
extending end portion;, an auger-equipped bor-
ing head mounted on the rearwardly-extending
portion of said supporting member, the boring
head being supported out of contact with level
ground by said- rigid supporting member for
transportation purposes. :

- 24. The structure defined in claim 23 in-fur-
ther combination with-ground-engaging shoes
carried by the rearwardly-projected end portion
of the pivoted supporting member, said shoes
extending below the plane of the bottom -of the
auger but being spaced above the plane of leve
of the ground supporting -the vehicle. - - -

‘GLEN H. JONES.
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