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4 Claims,

This invention relates to earth boring apparatus
and, more particularly, to arrangements of this
character which are of the portable vower-driven
tyre adapted for boring holes in which to set poles,

Orne of the objects of the invention is to provide
a motor-driven earth auger adapted to be mounted
on a motor vehicle, and so positioned that the
operating apparatus therefor may be coupled to
the engine shaft or power take-off of the vehicle,
whereby the apparatus may be operated by power
derived from the engine.

Another object of the

ating the auger will be reduced to a minimum,

A further object of the invention is to provide
an arrangement whereby, when the auger is rap-
idly raised to discharge the earth resulting from
the boring operation, before the auger can strike

and start it spinning, thereby
dirt.

These and further objects will be apparent from
the following detailed description of the appara-
tus when considered in connection with the ac-
companying drawings which illustrate an embodi-
ment of the improved invention,

In.the drawings, in which like reference char-
acters designate like parts throughout, the fol-
lowing figures appear:

Figure 1 is a plan view of the apparatus as seen
from above;

Fig. 2 is 3 side view of the apparatus ;

Fig. 3 is an end view partly in section, of the
horing head which includes feeding angd driving
mechanism for operating the auger;

Fig. 4 is a perspective view, broken away in part,
showing the gearing arrangement for rotating,
raising or lowering the auger;

Fig 5 is a plan view of the apparatus of Fig, 3,
bartly broken away to show the gearing and other
interior mechanism;

Fig. 6 is a side view of the lever mechanism
shown in Fig. 5;

Fig. 7 is a cross-section taken at the line 7—7
of Fig. 5 to furnish an end view of the operating
lever mechanism;

Fig. 8 is a side view of the power feed, angd 4850~
ciated clutch and brake mechanism partly broken
away to show interior parts;

Fig. 9 is a cross-section taken at the line 9-—g
of Fig. 8:

Fig, 10 is a cross-section taken at the line 18—
of Fig, 8;
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Fig, 11 is a detail showing the telescopic ar-
Tangement of the push rod for cperating the drive
clutch and associated brake mechanism, and )

Fig. 12 is a schematic view to show the princi-
ple of operation of the mechanism ‘in as simple a
manner as possible;

The bhoring apparatus shown on the accom-
panying drawings, as will be bresently described
in detail, is adapted to be suitably mounted upon
a truck or other type of motor vehicle and oper-
ated by the truck engine through a changeable
speed transmission which is not illustrated. The
boring apparatus functions fo dig holes in which
poles, or the like, are to be positioned. For this
purpose a boring head is provided which includes
mechanism for raising or lowering the auger, and
Tor causing it to rotate at the will of an operator,

General description of apparatus

Referring to Figs. 1 and 2 which show the gen-
eral exterior appearance of the mechanism, the
auger 26 is carried upon a square shaft T which
may be rotated, and raised or Iowered, by means
of suitable mechanism contained within the bor-
ing head housing 5. Attached to the housing 5
is an auxiliary casing 13 in which are housed
certain beveled gears which play g part in trans-
driving power to the
auger. These gears are driven by means of con-
centric shafts (to be described later) which are
mounted within a tubular casing 39, and both
gears rotate in the same direction, one to trans-
mit feeding power and the other to transmit driv-
ing power. The casing 39 is attached at one end
to a branch 13’ extending at a right angle from
the casing 13 already described. At its other end
the casing 39 terminates in an end member 40
which is attached to g housing 41, containing the
clutch and brake mechanism for controlling the
driving and feeding operations. A shaft 48 from
the power take-off is connected to the clutch and
brake mechanism through gearing contained in
an arm 48’ of the housing 48.

In order to control the clutch and brake mech-
anism to be described later, a feed lever 65 and
& drive lever 66 are brovided, these levers being
suitably mounted on the sides of the tubular cas-
ing 39 as shown in Figs. 5, 6 and 7. The feed
lever 65 is mounted on an arm 61 which is con-
nected by means of g bifurcated link §7 and g
push rod 51’ to operate g double-ended lever 53
and 53’ for controlling the drive ciutch and drive
brake, as will be described later. The arrange-
ment is such that when the feed lever 65 i pulled
to the right (see Figs, 1 and 2) the feed clutch
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is actuated, but when pushed to the left the feed
brake is operated. )

In 5 similar manner the drive lever 86 is mount-
ed on an arm 62 connected by means of a bifur-
cated link 58 and & push rod 58" to operate a
double-ended lever 54 and 54’ for controlling the
drive clutch and drive prake. Here also, the
mechanism is S0 arranged that when the drive
lever 66 in Figs. 1 and 92 is pulled to the right the
drive clutch is actuated and when pushed to the
left the drive brake is operated. As will be de-
seribed in more detail later, the telescoping ar-
rangement shown at 83 (Figs. 1,2, 5,6 and 12) is
introduced in the push rod 58’, and is controliled
by a remote control cable 14 to automatically stop
the upward travel of the auger 26 and cause the
auger to spin and thus throw off dirt.

Principle of operation of mechanism

Before describing in detail the apparatus above
referred to, it is desirable to have a general pic-
ture of the underlying principles of the various
mechanisms and their mode of operation. To
this end reference is made to Fig. 12 which shows
a schematic layout of the apparatus. In this
figure it will be observed that there are two main
gears 1 and 12 within the housing 5. These
gears will be hereinafter referred to, respectively,
as the feed and drive gears. Both of these gears
when operated always turn in the same direction,
hecause they are connected in substantially the
same manner to the commoll POWer take-off
which drives them.

The power take-off acts through gears 271 and
4% to a gear 44 which rotates always in the di-
rection indicated by the arrow except when it is
desired to reverse the direction of rotation of the
auger. This gear normally rotates freely without
turning either of the shafts 81’ or 38’. The
shafts 31’ and 38’ are concentrically arranged SO
that they rotate in the same direction on the same
axis, the direction of rotation being indicated by
the locped arrows ¢ and b surrounding the two
shafts. Shaft 81’ is a drive shaft and shaft 38’

is a feed shaft. At the upper ends of these shafts .

beveled gears 37 and 38 gre mounted, these beveled
gears meshing with heveled gears 35 and 36 on
the left-hand ends of two co-axial shafts 34’ and
33’, the former being a drive shaft and the latter
o feed shaft. Beveled gears 33 and 34 are re-
spectively mounted on. the right-hand ends of the
two co-axial shafts 38’ and 34’ and mesh with
the main feed gear 11 and the main drive gear 12,
as will be evident from the diagram.

By pulling the feed lever 65 in Fig. 12 in an
upward direction, feed clutch 42 will be operated
to couple the gear 44 with the feed shaft 38’. If
the feed lever 65 is pushed downwardly the feed
brake 42’ comes into play to slow down or stop
the feed shaft 38'. Similarly, if the drive lever
¢6 is pulled upwardly the drive clutch 43 couples
the gear 44 with the drive shaft 87’. By shifting
the drive lever 66 downwardly the drive brake 43’
may be used to slow down or stop the drive shaft
ar.

From the foregoing it is evident that either
the drive shaft 31" or the feed shaft 38’ may be
coupled to be driven from the power take-off,
either separately or both at the same time, de-
pending upon whether the clutches 42 or 43, or
both, are operated. It will also be evident that
both the feed shaft and the drive shaft are turned
in the same direction by the gear 48. By tracing
through the various beveled gears and drive shafts
to the main feed gear {1 and drive gear 12, it will
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be seen that both of these gears when rotated
turn in the same direction.

From a consideration of the feed gear 11 and
the drive gear 12, it will be evident that the lat-
ter, by reason of the fact that it carries a housing
or carrier § within which the square shaft 7 of
the auger is mounted, will, when rotated, turn
the shaft T and hence the auger 26 in the direc-
tion indicated by the jooped arrow C. Rotation
of the feed gear {1, however, is without effect so
far as rotating the shaft T is concerned, by rea-
son of the fact that the gear 1{, while it sur-
rounds the shaft 7, rotates freely with respect
thereto.

The feed gear |1 functions in co-operation with
the drive gear {2 to raise or lower the shaft 1 of
the auger, depending upon the relative speeds of
the gears Il and 12. To this end & bracket 122
is mounted on the upper surface of the gear 2.
Thig bracket carries 2 peveled gear (8 which
meshes with the feed gear i1, as shown. Thus,
when the feed gear 1l is driven in the direction
indicated by the looped arrow d and drive gear {2
ig stationary (or slower than 1), feed gear ]
will drive the beveled gear ig in a direction op-
posite that indicated by the vertical arrow there-
on. The beveled gear {0 has affixed thereto a
pinion gear 18’ which meshes with a pinion gear
3 to drive the latter. Upon the same axis as the
gear 9 and affixed thereto, is another pinion gear
g’ which meshes with a rack upon the shaft Tto
drive the shaft 1 either upwardly or downward-
1y, depending upon the relative speeds of the feed
gear 11 and the drive gear 12, as will presently
appear.

The gearing arrangement, above described, is
capable of (1) moving the auger 26 upwardly
(preferably rapidly) without turning it; (2) mov-
ing the auger down slowly and at the same time
rotating it; (3) moving the auger down rapidly
and turning it; 4 permitting the auger to drop
downwardly by gravity without turning, and (8)
permitting the auger to be held stationary both
with respect to rotation, and movement upward
or downward, by a prober manipulation of the
brakes and clutches.

For example, if the drive gear {2 is held sta-
tionary by applying the drive brake 43’ to hold
the drive shaft 81' stationary, and at the same
time the feed gear If is rotated in the direction
of the arrow d by the feed clutch 42, the beveled
gear 10 will rotate in a direction opposite to that
indicated by the vertical arrow appearing upot
said gear. In cther words, beveled gear {90 and
its associated pinion gear 15’ will be rotated in
5 clockwise direction when viewed from the right
of Fig. 12. This will cause the coupled pinions ]
and 9’ to rotate in a counter-clockwise direction.
Pinion 9’ therefore operates the rack carried by
the shaft 1 to drive shaft 7 upwardly. The speed
at which the shaft is driven upwardly will depend
upon the speed of the drive shaft 37’ which, in
turn, will depend upon whether the feed cluteh
42 is fully applied or is allowed to slip. If the
clutch is fully applied, of course, the shaft is
driven upwardly at the highest possible speed,
which in turn can be changed by operating the
engine throttle.

1f, on the other hand, both the feed clutch and
the drive clutch are applied so that both shafts
31’ and 38’ are operated, the feed gear | and
drive gear 12 will be rotated in the direction in-
dicated by the respective looped arrows d and e.
The design of the gearing is such that when both
clutches 42 and 43 are fully applied, drvive gear
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i2 rotates a little fastér than feed gear 1. The
Tesult is that the beveleg gear 10 by meshing with
the feed gear 11 is driven in g counter-clockwise
direction as seen from the right of Fig, 12,1 e,
in the direction Indicated by the arrow appear-
ing on the gear 10, As a-consequence, the gear §’
rotates in g clockwise direction as indicated by
the vertical arrow appearing upon it, and there-
fore it drives the shaft 1 slowly downward., At
the same time the drive gear 12 by its rotation
caluses the shaft 7 to turn. - This enables the auger
to be driven slowly downward as it bores into the
earth,

If the feed brake 42+ is applied to slow down or
stop the feed gear {1, and the drive clutch 43 is
actuated, the drive gear 12 will rotate very fast
with respect to the feed gear i1, thereby ‘causing
the beveled gear 10 to rotate in a counter-clock-
wise direction at high speed. The highest speed
of the beveled gear 10 in a counter-clockwise di-
rection is attained when the feed gear i1 is sta-
tionary and the drive gear 12 rotates at full speed.
The result is that the shaft 7 is driven downward
rapidly and is rotated at the same time, Thus,
by suitable manipulation of the feed brake 42’
and the drive clutch 43, the boring auger may be
rotated and driven downwardly at any desired
sbeed depending upon the nature of the earth or
other material being operated upen,

If the feed lever 65 and the drive lever 66 are
both in neutral Position so that neither the feed
brake nor drive brake is applied, and neither the
feed clutch nor the drive clutch ig actuated, the
shaft T and the auger 26 will not pe rotated.
However, the weight of the shaft and the auger
will cause the auger to slowly drop by gravity.
This action, of course, causes the rack on the
shaft T to rotate the pinion 9’ slowly in a clock-
wise direction, thus causing the heveled gear 18
to slowly rotate the feed gear i1 in a direction
opposite to the looped arrow d. The feed gear {1
operating through the beveled gear 33, shaft 33,
beveled gear 386, beveled gear 38 and feed shaft
38’, causes the Iatter to rotate in g direction op-
Dosite to that indicated by the looped arrow a.
The inertia and friction of these varioug gears,
shafts ang borings, of course, acts to retard the
Speed with which the squared shaft T drops by
gravity,

If both the feed brake 42’ and the drive brake
43’ are applied; the feed gear (i and the drive
gear 12 will be held stationary and the auger will
neither rotate nor be fed upward or dowhward.

The foregoing operations are summarized in
the following table: .

Feed Resultant motion

Brake +-Clutch =Moves auger up without turning,

Cluteh +Clutch =Moves auger down slowly and turns.

Clutch. 4-Brake =Moves auger down fast and turns.

Neutral-4-N eutral=Moves anger down by gravity without turning,
Brake -Brake =Auger stationary,

Turning now to the structure of the various
pieces of apparatus in detail, let us first consider
the gearing arrangement encased in the housings
5 and i3 (see Figs. 3 and 4) whereby the auger
may be rotated, raised or lowered,

The boring head

Referring to Pigs. 3 and 4, the numeral 5 des-
ignates the main housing of the boring head. 1%
serves as a casing for the gearing about to be
described, and for g rotatable carrier or sleeve 6.
A rack shaft or shank 7 is mounted in the carrier
6 in such a manner that it may be rotated with
the carrier' 6 when the carrier rotates or, if
desired, it may be moved either upwardly or

Drive
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downwardly with respect, to the carrier. “'To per-
mit of rotation the carrier 6'is mounted in the
housing 5 on rollér bearings such ag indicated
at 8 and 8. It serves to house, in addition to
the rack shaft 1, spur gears 8 and 9’." These are
enclosed within an auxiliary casing (5 forming
a part of the carrier 6 but mounted upon a disc
or plate 14.  The pinion gears 9 'and 9’ are ar-
ranged to rotate together upon a common shaft
%2 and for this purbose are preferably construct-
ed as parts of a unitary structure, as shown par-
ticularly in Fig, 5. The casing 15 in which these:
pinion gears are enclosed is carried by a cireular:
plate 14 on the underside of which the annular
beveled drive gear 12 is mounted. :

The pinion gear 9’ is in mesh with the rack
on shaft 1, and itg associated pinion 9 is in mesh:
with the pinion gear 10’. The latter is integrally
connected with a beveled spur gear 10 and is
arranged to rotate therewith upon a common axle
{8a. The axle 105 is mounted in the bracket
122 at one end, and in a portion of the casing
13 at the other end. The beveled gear 10 ig in
Imesh with the upper teeth of the double beveled
feed gear 11 so as to be rotated thereby.

The .double heveled feed gear i1 is annular in
shape and surrounds the carrier member 6, bhut
is made rotatable with respect thereto by meang
of a supporting roller bearing 16, ‘This is kept
in position by means of lock nuts 17 and | 8, as
shewn in Pig..3. The disc 19 lies adjacent to
the lock nut 18 ang both are provided with co-
operating chambers containing
such as 28, which serve as guides for springs 20,
The tubes 20 also cause the disc 19 to rotate
with the carrier 6. The springs 20’ press the
disc 19 against the annular disc 21 which effects
2 seal at this point to brevent the escape of an
excess of oil -or other lubricant from the gear
case just above it,

The carrier § is provided at each of its ends
with- thrust plates, such as 22, which extend
longitudinally thereof, These plates are four in
Number at each end of the carrier 6, angd lie
against the four sides of the rack shaft T to serve
as -a slideable bearing therefor. The thrust
plates have splineg inserted in ways cut in the
carrier 6, and are retained by a cage such as 23,
which holds them in position.

Each end of the carrier 6 is threaded for the
reception of a collar., Only the collar 24 for the
lower end of the carrier is illustrated. The sim-
ilar collar for the upper end of the carrier § is
omitted in order to better show the thread. The
collar 24 is preferably split and, after being prop-
erly positioned, may be clamped to the carrier
by means of a bolt 25 to hold the collar Securely
in place. T

The rack shaft 7 is provided with gn auger 26
secured to its lower end by means of the pin 27,
The auger is provided with auger blade supports
28 which are slightly inclined and may be sub-
stantially in the form shown in Fig, 3. A trap’
not be hinged to each

support as desired. Only one of these is shown.

" These traps or gates 29 are pivotally mounted on

the auger so that when the latter bores into the
earth, the traps rige under the pressure of the
lcose earth and permit it to pile up on the top
surfaces of the traps and supports, When the
auger is raised out of the hole these traps auto-
matically close under the weight of the loose
earth accumulated on top of the auger to prevent
it from falling back into the hole. The auger
2§ is-also provided with a ‘blade such as 30 bolted
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to each support, and a drill point 3! is suitably
affixed to the auger base.

A spring 32 is positioned about the shaft T
petween the top of the auger 26 and a disc 67
which is slideable upon the shaft 7. When the
rotating auger is raised from the earth by ele-
vating the shaft 7, the dise or washer §1 may
come in contact with the collar 24, in which case
the spring 22 serves as & shock absorber.

Reducing gearing

casing 18 shown in Figs. 3 and 4,
is attached to the housing 5. The beveled pinion
gears 38 and 34 are in mesh with the lower side
of the feed gear {{ and with the drive gear {2,
respectively. A solid shaft 3%’ extends from the
pinion 33 into the auxiliary casing {2 and termi-
nates in a beveled gear 36 which is made rotatable
with respect to the casing {3 by means of a ball
pearing 36a. A sleeve a4’ surrounds the solid
shaft 33’ and extends from the pinion 34 to a
beveled gear 35 which rotates with respect to the
gear 33 by means of a ball bearing 38a. The end
of the shaft 24’ adjacent the gear 34 is mounted
in a ball bearing 34, 50 as to be rotatable with
respect to the auxiliary casing 13. A roller bear-
ing 33a is interposed between the solid 'shaft 33’
and the tubular shaft 34’ so that the two shafts
may readily rotate with respect to each other,

The pinions 323 and 34 and the gears 35 and 38,
with their respective shafts and bearings, form an
intermediate reduction unit to determine the rela-
tive speeds at which the feed gear it and the drive
gear {2 may he driven. To this end the beveled
gears 85 and 36 are, as shown in Fig. 5, in mesh
with pinions 37 and 18, respectively, and mounted
on concentric shafts 37’ and 28’. In order to
house the gears 37 and 38 and their respective
concentric shafts, the auxiliary casing 3 is pro-
vided with a right-angular branch 13’ as shown
in Fig. 5, and suitable bearings are mounted there-
in, as shown to permit of the relative rotation of
ihe shafts 31" and 38,

The auxiliary

Clutch and brake mechanism

To the right-angular branch casing 137 an-
other tubular casing 29 is attached as shown in
Fig. 5. The opposite end of the tubular casing
%8 terminates in an enlarged flanged structure 4€.
This is bolted to & cylindrical housing 44 within
which suitable cluteh and brake mechanism is
mounted, s shown in wigs. 8, 9 and 10.

This mechanism inciudes a feed ciuteh &2 asso-
ciated with the end of the shaft 38’ and a drive
clutch #3 associated with the end of the shaft 3%".
The clutches 42 and 43 each consist of @ series of
plates or discs of well-known type. Certain discs
of clutch 42 slide alternately on keys or splines
forming a part of drum 45 and similarly, discs of
clutch 43 slide on splines of drum A%’. These
splines are best shown in: Figs. 9 and 10 particu-
lariy. The drum 45 is keyed to the shaft 38’ and
the drum 45’ is keyed to the end of the shaft 87".
Others of the plates of the clutches 42 and 43,
respectively, slide on splines (not shown) at op-
posite ends of & tubular gear 44 as shown in Fig. 8.
When the plates of the clutch 42 are pressed or
clamped together the gear 44 will cause rotation
of the drum 43 and the shaft 8. Similarly, when
the plates of the cluteh 423 are pressed together the
gear 44 will cause rotation of the drum 45’ and
the inner shaft 37",

In addition to the clutches 42 and 43 which
serve as feed and drive clutches, respectively, a
feed brake 42’ and & drive brake 43’ are provided.
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These brakes are similar in structure to the
clutches and each consists of a plurality of an-
nular plates or discs, part of which are slideable
upon splines on the drums 45 and 45, respectively,
and the others of which are slideable upon keys
carried by annular collars 42’ and 43", respec-
tively, mounted within the casing 81. When the
discs of the feed brake 82’ gre pressed together
a braking action is exerted upon the drum 45 and
the shaft 38’. Similarly, when the discs of the
drive brake 43’ are pressed together a braking
action is exerted upon the drum 45’ and the inner
shaft 37°.

A clutch throw collar 49, as shown in Figs. 8,9
and 10, is arranged between the flanges of 2
grooved ring 49 interposed between the plates of
feed clutch 42 carried by the drum 48 and the
seed hrake plates 22’ carried by said drum. A
bronze ring is provided on either side of the clutch
throw collar 49 and the flanges of the grooved
ring 4§’, to take up the thrust of the brake.
similarly, a clutch throw collar 50 is arranged he-
tween the flanges of & grooved ring 50‘, which is
interposed between the plates of the drive clutch
43 and the drive brake 4%'. When the feed clutch
throw collar 48 is moved upwardly, as in Fig. 8,
the feed clutch 42 is sctuated, but when the collar
g9 is moved in the opposite direction the feed
brake 42’ is applied. Similarly, when the drive
cluteh throw collar g9 is moved downwardly, as
in Fig. 8, the clutch 43 is actuated, and when said
coliar is moved upwardly the drive brake £3° is
applied.

The gear 44 within whose opposite end the
clutches 42 and 43 are mounted, as shown in Fig.
8, is driven by a gear 4G which in turn is driven by
a, pinion gear 47, This latter derives its power
from an engine carried by a motor truck or other
scurce of power connected to & propeller shaft
49. The clutch throw collar 49 is moved by clutch
throw cams 5l and Hi{’, as shown particularly in
Tig. 10, to compress the clutch plates 42 and so
transmit power from the shaft 48 to the shaft 28'.
Similarly, the clutch throw collar 50 is moved by
cams 52 and 52', as shown in Fig. 9, to compress
the clutch plates 43 and transmit power from the
shaft 89 to the shaft 37'.

In order to operate the
including a pair of arms
member 89 is connected to the cams 51 and 51,
respectively, as shown in Fig. 10. Similarly, the
cams 52 and 52’ in Fig. 9, are operated by a yoke
including arms 54 and 54’ which are connected
together through a cross-member 56. Clutch
push rods 87’ and 58’ are connected to the centers
of the cross-members 55 and 56, respectively.
Foualizing springs 59 and 59’ are mounted on
ihe rod 57/, and similar springs 60 and 60’ are
mounted on the rod 58’, as shown in Figs. 2 and
8. These springs enable operating pressures from
the rods 51’ and 88" to be gradually applied to the
yokes 55 and 55, respectively, to operate the
clutches or brakes as the case may be.

As previously pointed out, the feed clutch push
rod B’ is attached at its opposite end through
o bifurcated link 57 to a lever arm 61 mounted
upon the casing 39, as shown in Figs. 5,6 and 7.
Similarly, the drive clutch push rod 58’ is con-
nected through a telescoping arrangement shown
at 83 in Fig. 11 to a pifurcated link 58 which is
connected to a lever arm §2 pivotally mounted
upon the casing 39, as shown in Figs. 5, 6 and 7.
Hand-operated levers 65 and 66 are fixedly
mounted upon the lever arms 61 and 62, respec-
tively, as shown in Figs. 5 and 6 particularly.

cams 51 and 51', a yoke
53 and 53’ and a Cross-
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Earth boring operations

By pulling the feed lever 65 toward the operator
(that is, to the right in Figs. 1 and 2) the rod 51’
will actuate the feed clutch 42 through cams 51
and 51’ of Fig, 10, By pushing the lever in the
Opposite direction the feed brake 42’ will be ap-
plied. Similarly, if the operator pulls the drive
lever 68 to the right in Figs. 1 and 2, the rod 58’
will be pulled to the right, and through the cams
52 and 52’ of Fig. 9 will actuate the drive clutch
43. When the drive lever 66 is moved in the op-
bosite direction the brake 43 will be applied.

The operator in order to dig a hole may, hy
pushing the drive lever §§ away from him (to the
left in Fig. 1) and bulling the feed lever 65 to-
ward him, actuate the drive clutch 43 and apply
the feed brake 42’, respectively. The feed brake
42’ acting through the shaft 38’, gears 88 and
36, shaft 33’ and gear 33, holds the feed gear i
in Fig, 8 fromrotating, The drive clutch 43 upon
being actuated, however, causes the shaft 371/
to rotate and, acting through gears 31 and 35 and
through shaft 347, causes the gear 34 to rotate
the drive gear 12 and the carrier 6 in the direc-
tion indicated by the locped arrow e in Fig, 12,
The rotation of the carrier 6 turns with it the
shaft T and the auger 28. The rotation of the
drive gear 12 at full speed, while the feed gear
11 is held stationary, causes the beveled gear 18
to rotate rapidly. Through the pinion gears 10’
and §, the pinion gear 8’ is thus rotated rapidly
in such a direction as to move the shaft T down-
wardly at high speed.

When the auger 26 approaches the surface of
the earth the operator may desire to move the
auger downwardly at a slower speed. To accom-
plish this the operator while still pushing the
drive lever 68 away from him (that is, to the
right in Figs, 1 and 2) will also push the feed
lever 65 away from him, thus releasing the feed
brake 42’ in Fig, 8 and actuating the feed clutch
42, Power is now transmitted through gear 44
and through' the feed clutch 42 to the shaft 38/,
and thence through gears 38 and 36, and through
shaft 33’ and gear 33, to rotate the feed gear H
in the direction of the looped arrow d as shown
in Fig, 12.

We now have both the feed gear 1{ and drive
gear [2 rotating in the same direction. As was
bointed out earlier, the ratios of the various gears
are such that under the condition where both
gears {1 and 2 gre rotating at full speed the
drive gear 12 will rotate slightly faster than the
gear {i. This will cause the train. of gears 10,
i8’, 8 and 9’ to rotate in the same direction as de-
scribed before, but relatively slowly, Consequent-
ly, the pinion ¢’ operating on the rack of the
shaft T moves the shaft 1 downwardly at a slower
rate than before. We now have the shaft T turn~
ing rapidly but moving downward slowly, which is
a normal earth boring condition,

After the operator has driven the auger into
the earth a certain distance, he will want to re-
move the excavated material, To do this the
auger 26 should first be elevated rapidly without
turning until it comes above the level of the
ground, after which it should stop rising and
should rotate rapidly to throw off the dirt,

To accomplish these results the operator will
first shift the drive lever €5 to braking position,
thus applying the drive brake 43’, and at the
same time he will hold the feed lever 65 in its
clutch-actuating position to continue actuating
the feed clutch 42, The application of the drive
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brake 43’ causes shaft 37’, and hence the drive
gear 12, to ceage rotating. The feed clutch 42 pe-
ing still applied, causes the shaft 38’ to continue
rotating and this, acting through the train of
gearing previously described, causes the gear 33
to rotate the feed gear Il in the direction indi-
cated by the looped arrow d in Fig. 12,

We now have the drive gear {2 stationary and
the gear If rotating sc that the beveled gear
18 will be driven in the opposite direction to that
before described, The beveled gear 10 acting
through the pinions 10’ and 8 causes the Pinion
8’ to turn at funl Speed in the opposite direction
from that indicated by the arrow in Fig. 12. This
causes the shaft T to rise rapidly without rotating,

When the shaft 7 hag been elevated to the de-
sired position the operator will leave the feed
lever 65 in its clutch-actuating position to actu-
ate the feed clutch 42 and will move the drive
lever 66 to its clutch-actuating ‘position, This
releases the drive brake A2’ and actuates the
drive clutch 43. Under these conditions, as pre-
viously described, both feed gear i and drive
gear 12 are rotated (the former at slightly slower
speed) so that the shaft 1 is moved slowly down.-
ward and at the same time is rapidly rotated
by the turning of the drive gear 12. 'This throwg
off the accumulateq dirt after which the opera-
tions previously described for rapidly lowering
the auger 26 and then causing it to be lowered
more slowly and at the same time turned, will
be repeated,

Automatic safet:zj mechanism

A difficulty encountered with earth boring ma-
chines of the type so far described is that when
the operator raises the auger rapidly by pushing
the feed lever 65 in Figs. 1 and 2 to the right
and pulling the drive lever 66 o the left, he
sometimes fails to stop the upward movement
of the shaft in time. The result is that the auger
26 drives the disc or washer 67 up against the
collar 24 and fully compresses the spring 22
before operating the drive lever 66 to its right-
hand or clutch-actuating position to stop the
elevation of the auger. In the past, this action
might, if the operator were not careful, result
in breaking the second reduction gear 83 or its
shaft 33’. This is because when this particular
condition oceurs, the drive ‘gear 12 is stationary
while the feed gear i1 ig being rotated by means
of the feed shaft 23’ and the second reduction
Dinion gear 33. Therefore, when the shaft 7T is
suddenly brought to a full stop with power ap-
plied through the shaft 33’ to the second re-
duction gear 33, an opposite force is at the same
time applied by the shaft T to gear 33 through
the gears 9’, 9, i0’, I8 ang feed gear 11. As
the force of the engine and the inertia of the
parts tend to continue to drive the gears and
the feed shafts, after the bumping of the auger
against the case has prevented further gear
turning, s breakage sometimes occurs,

That such breakages would occur with im-
broper operation, can readily be seen from the
fact that even at an engine speed of only 1,000
revolutions per minute the auger will rise at the
rate of about 140 ft. a minute. At higher en-
gine speeds the- auger wilj rise at a correspond-
ingly greater rate unless, of course, the clutches
in the earth boring machine are slipped. A speed
of even 140 ff, a minute requires quick action
upon’ the lever by the operator in order to stop
the upward movement of the auger after it leaves
the ground and before it bumps the collar 24 at
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the hottom of the boring head. This quick ac-
tion is entirely practicable with experienced op-
erators, but new operators or careless operators
occasionally do not synchronize their motions
quickly enough to prevent trouble.

Tn order to prevent the above trouble, a safety
device is herein provided to sutomatically stop
the upward travel of the auger and start it gpin-
ning to throw off the dirt. This automatic safety
device is so arranged that when it operates, the
drive brake 43’ is released and the drive clutch
43 is quickly actuated. As the feed clutch is
already actuated, the auger is not, only caused to
spin and throw off the dirt, but also to start
moving slowly in a downward direction. This
eliminates the possibility of bumping the bottom
of the boring head and causing the gear or shaft
breakage trouble,

In order to accomplish this result, as the auger
rises the disc or plate 87 is caused to engage
jevers 68 and 68’. As shown .in Figs. 1, 2 and 3,
these levers are mounted upon a common shaft
19’ in such manner that they move together.
The shaft 108’ is carried by a bracket 79 which
is bolted to a part of the housing 5 as shown
more clearly in Fig. 3. Also fixed upon the shaft
707, and preferably forming an integral part of
the lever 68, is an operating arm 59 (see Figs.
1,2and3).

This arm 69 is connected by a bifurcated link
1t to a rod 712 which passes through a sleeve
12, as shown more clearly in Fig. 11. The sleeve
13 is attached by a bracket to housing § and is
part of a flexible remote control cable 12, 13, 14,
18, 11 of well-known type, which enables the rod
72 to pull or push a Aexible wire back and forth
through the tubular part of the cable 14 to oper-
ate rod 71, Rod 11 moves within sleeve 75 which
is attached by means of a bracket 16 to the outer
casing 83 of the telescoping arrangement shown
in Fig. 11. The sleeve 13 within which the rod
12 is guided, is affixed by means of a bracket 13’
to the housing 5 as shown in Pig. 2. Another
hracket 14’ attached to said housing is also used
to limit the amount of movement of flexible shaft
14 as shown in Fig. L.

The rod 1T at the distant end of the flexible
cable T4 is attached by means of a bifurcated
link 78 to a trigger 19 pivoted at 80 within a slot
extending transversely through the sleeve 83 of
the telescoping arrangement, This telescoping
arrangement includes a rod 81 connected by
means of the bifurcated link 58 to the drive lever
arm 62. At its other end rod 8¢ is connected
through g collar 82 to one end of the outer sleeve
83 of the telescopic device.

The opposite end of the sleeve 83 is closed by
means of a collar 84 within which an inner sleeve
85 of the telescoping arrangement is permitted
to slide. One end of the inner sleeve 85 is con-
nected by the drive rod 58’ to the yoke operating
the drive clutch and drive brake as shown par-
ticularly in Figs. 8 and 9. The other end of the
inner sleeve 85 is closed by means of a plug 89
having a beveled end arranged to co-operate with
the trigger 719 in a manner to be later described.
A collar 81 surrounds the sleeve 85 near the end
containing the terminal plug 89. Between said
collar and the collar 84 at the opposite end of
the outer sleeve 83 a heavy compressed spring 85
is inserted.

With the parts in the position shown in Fig.
11, the spring 86 is under compression and the
plug end 8% of the sleeve 85 is held in position
against the pressure of this spring by means of
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the trigger 19. The trigger 19 is in twrn held in
the position shown in Pig. 11 by means of a
coiled tension spring 90 attached to onec end of
the outer sleeve 83. If, therefore, the trigger
79 is moved in a clockwise direction by means of
the remote control cable 14, it will release the
beveled end 88 of the inner sleeve 85, so that the
latter will be moved te the right within the outer
sleeve 83 under the pressure of the spring 86.
This, in effect, telescopes the connection between
the drive lever 66, shown in Pig. 5, and the drive
clutch and drive brake mechanism shown in
Fig. 8.
Operation of safety mechanisin

With this arrangement, when the operator
throws the drive lever g5, in Figs. 1 and 2, to the
left to apply the drive brake 43’ and at the same
time moves the feed lever 65 to the right to ac-
tuate the feed clutch £2. the auger commences
to rise rapidly without turning., As soon as the
auger rises to such a position that the plate or
washer §7 carried by the shaft 7 engages the
levers 68 and §8’, said levers will be moved up-
wardly toward the collar 24, This action moves
the arm 6§ and thus pulls on the remote control
cable.

When the washer 87 has risen about one-third
of its travel, the remote control cable pulls the
trigger 79 in Fig. 11, and thus releases the bev-
cled end 8§ of the inner sleeve 85 of the tele-
scoping arrangement. The inner sleeve 85 is
now moved to the right within the outer slecve
g3 under the pressure of the heavy compressiocn
spring 85 and thus, in effect, the two members
telescope together. This action pulls the rod 38’
in g, 11 to the right and thus operates the
drive yoke 54-—54’ in Fig. 8 to release the drive
brake 83’ and actuate the drive clutch 43. AS
the feed lever 85 is already in such position that
the feed clutch 42 is actuated, we have both the
feed gear (I and drive gear 12 of Fig. 3 rctating
in the same direction. This, as previously de-
scribed, causes the auger to rotate rapidly to
throw off the dirt and at the same time to move
slowly downward.

The foregoing actions, therefore, normally stop
the upward travel of the auger before it strikes
the boring head. It should be noted that the
lower part of the collar 24 on the bottom of the
boring head is recessed slightly as shown at 247,
Therefore, if the arrangement above descrihed
should fail to function for any reason, the levers
65 and 68’ will be moved upwardly within this
recess when the washer 67 bumps against the
bottom of the collar 28. Consequently, the re-
lease levers 68 and 68’ will not be damaged.

Tt will also be observed that an adjustable scb
serew 91 is provided on the drive lever 66 (sce
Tigs. 5 and 6) and a stop lug 92 is formed on
the casing 39. When the telescoping action above
described takes place, the set screw 8{ is pulled
up against the stop g 92. Consequently, the
movement of the inner sleeve 85 of the telescop-
ing device shown in Fig. 11, due to the expansion
of the spring 86, will cause rod 58’ to operate
the drive clutch 43.

Tt will be evident that if, after the above auto-
matic action takes place, the operator pushes the
drive lever 86 to its clutch actuating position, the
connection between the drive lever 65 and the
drive cluteh operating mechanism in Fig. 8 will
be, in effect, lengthened. This is because, when
the sleeves 83 and 85 are in telescopic position,
2 movement of the sleeve 83 to the right in Fig. 11
carvies the trigger 19 with it. while the beveled
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head 89 of the sleeve 85 remains stationary. As
soon as the sleeve 83 has been moved a suitable
distance to the right, the trigger 19 will snap
behind the head 89 due to the force of the coiled
spring 90, so that the parts again assume the
position shown in Fig. 11. Thereafter the earth
boring machine may be operated in the usual
manner to raise, lower or revolve the auger, until
such time as the auger again raises high enough
to again trip the safety device.

It will be evident that the operator may use
the automatic safety device above described, to
automatically stop the upward travel of the auger
and cause it to rotate to discharge the dirt with-
out any further action on his part. However, if
he prefers, he may operate the control levers man-
ually to stop the upward movement of the auger
and cause it to rotate, as has been the practice
with earth boring machines not equipped with
the automatic release device. In such case, the
safety device merely acts to safeguard the ma-
chine against damage, whereas in the former case
the auger rotates to discharge dirt automatically.

While this invention has been disclosed in cer-
tain specific arrangements which are deemed de-
sirable, it will be obvious that the general princi-
bles herein set forth may be embodied in many
other organizations, widely different from those
illustrated, without departing from the spirit of
the invention as defined in the appended claims.

‘What is claimed is:

1. In an earth boring machine, an auger, a bor-
ing head having a casing, a drive gear in said
casing operating when rotated to rotate said
auger, a feed gear in said casing rotatable in the
same direction as said drive gear and adapted to
feed said auger up or down depending upon its
speed relative to said drive gear, whereby said
auger may be elevated or lowered, independent
manually operable levers and actuating links for
each of said gears to cause either or both of them
to rotate at desired speeds, one of said links hav-
ing means to in effect adjust its length so that
it may affect the action of the corresponding gear
independently of its manual lever, and means
automatically operable when said auger is ele-
vated to a certain height to produce a change in
the effective length of said adjustable link in a
direction to defeat manual control by the opera-
tor tending toward further elevation of said auger
and to cause a relative action of said gears, such
as to reverse the direction of travel of said auger
before it bumps the bottom of said boring head
casing.

2. In an earth boring machine, an auger, a bor-
ing head having a casing, a drive gear in said
casing operating when rotated to rotate said
auger, a feed gear in said casing rotatable in the
same direction as said drive gear and adapted
to feed said auger up or down depending upon
its speed relative to said drive gear, whereby said
auger may be elevated or lowered, independent
manually operable levers and actuating links for
each of said gears to cause either or both of them
to rotate at desired speeds, one of said links hav-
ing means {o in effect adjust its length so that it
may affect the action of the corresponding gear
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independently of its manual lever, and means
automatically operable when said auger is ele-
vated to a certain height to produce a change in
the effective length of said adjustable links in g
direction to defeat manual control by the operator
tending toward further elevation of said auger
and to cause a relative action of said gears such
that said auger will start rotating to throw off
accumulated dirt without bumping the bottom of
the boring head.

3. In an earth boring machine, an auger, a bor-
ing head having a casing, a drive gear in said
casing operating when rotated to rotate said
auger, a feed gear in said casing rotatable in the
same direction as said drive gear and adapted to
feed said auger up or down depending upon its
speed relative to said drive gear, whereby said
auger may be elevated or lowered; independent
manually operable levers and actuating links for
each of said gears to cause either cr both of them
to rotate at desired speeds, one of said links hav-
ing means to in effect adjust its length so that
it may affect the action of the corresponding gear
independently of its manual lever, and means
automatically operable when said auger is ele-
vated to a certain height to produce a change in
the effective length of said adjustable link in a
direction to defeat manual control by the operator
tending toward further elevation of said auger
and to cause a relative action of said gears such

" as to stop the elevation of said auger and eause
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it to start rotating to throw off accumulated dirt
without bumping the bottom of said boring head
casing,

4. In an earth boring machine, an auger, a bor-
ing head having a casing, a drive gear in said
casing operating when rotated to rotate said
auger, a feed gear in said casing rotatable in the
same direction as said drive gear and adapted to
feed said auger up or down depending upon its
speed relative to said drive gear, whereby said
auger may be elevated or lowered, independent
manually operable levers and actuating links for
each of said gears to cause either or both of them
to rotate at desired speeds, one of said links hav-
ing means to in effect adjust its length so that it
may affect the action of the corresponding gear
independently of its manual lever, and means au-
tomatically operable when said auger is elevated
to a certain height to produce a change in the
effective length of said adjustable link in a direc~
tion to defeat manual control by the operator
tending toward further elevation of said auger
and to cause a relative action of said gears such
that said auger will rotate to throw off accumu-
lated dirt and be slowly lowered without bumping
the bottom of the boring head.

TEMPLE C. SMITH.
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