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6 EARTHAUGER.

€) An apparatus for driving an earth auger of the type

which simultaneously excavates a plurality of vertical

holes via a plurality of excavating rods such as auger

screws or the like to thereby form a continuous wall under

the ground by mortar charged into the vertical holes, the

_ apparatus enabling transmission of driving force to the

respective excavating rods from a sole drive source by

making variable the distance between the axes of the

excavating rods aligned in parallel. This device comprises

W™= two drive gears provided on a motor drive shaft, two gear

< trains formed by meshing the gear on an output shaft,

which shaft is connected with the two drive gears, wherein

O the two gear trains are supported respectively within gear

trains are supported respectively within gear boxes to

carry the drive motor on the upper stage (motor side)

I gear box and to rotatably support the lower stage gear box

on the drive shaft to thereby allow the distance between

O the output shafts to be varied. Thus, even if auger screws

N of different outer diameters are connected to one another,

° an excessive gap will never form between the screws, nor
will the screws interfere with one another.
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DESCRIPTION

TITLE OF INVENTION

Earth Auger

TECHNICAL FIELD

This invention relates to an earth auger having a
plurality of drill rods such as auger screws, for use in
foundation stabilization-and in the construction of water
cutoffs, shoring, and like continuous walls in the ground,
and more particularly to a drive assembly for the drill
rods, to support means for a drive mechanism included in
the drive assembly, to means for holding constént the
spacing between the drill rods and for preventing their
oscillation, and to bearing means for use therewith.

BACKGROUND ART

The earth auger has been used as a means for the con-
struction of continuous walls such as water cutoffs and
shoring in the ground, by a method such that mortar or
soil-mortar piles are formed in the bores created by the
earth auger, with the piles being placed tangent to each
other to form a continuous wall.

The earth auger of usual construction drills bores
with a single auger screw and is therefore highly ineffi-
cient for the construction of the noted continuous walls.
Recently, therefore, earth augers have been in use which
have a plurality of auger screws arranged in juxtaposition.
The auger screws aré driven simultaneously for creating a
row of bores in the ground, and mortar or soil-mortar
piles are formed in the bores to provide a continuous wall.

There have been proposed an example of earth augers
of the above conventional character in which several auger
screws are fixedly mounted at unvariable spacings from
each other, and another example in which a plurality of
auger screws, each with its own drive assembly, are juxta-
posed with variable spacings between the screw shafts.

The former has problems arising when applicatibns demand
the use of auger screws of different diameters. For ex-

ample, when the auger screws are changed to those of
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smaller diameters, undue spacings will exist between the
auger screws. A row of bores formed by such auger screws
will have soil portions left uncut therebetween, which
must be removed after the boring operation, with a con-
sequent decrease in operating efficiency. A change to
auger screws of greater diameters would result in the
mutual interference between the screw blades of the adja-
cent screws. Thus, the former type of auger screw has a
disadvantage in that it permits the use of auger screws
of only limited ‘diameters.

In the latter type, on the other hand, each auger
screw has its own drive assembly, so that the entire drive
system is of great size and weight. The number of auger
screws to be juxtaposed is therefore limited, and the
spacings between the screw shafts can be varied only with-
in narrow limits. Thus, the latter type of auger screw is
also incapable of efficient construction of continuous
walls. . .

Heretofore, for supporting the drive mechanism of an
earth auger, a bracket has béen integrally secured by
welding to the back of the holder of the drive mechanism,
which houses a motor, speed reducer, etc. The bracket has
been provided with several pairs of slides, which are in
engagement with guide tubes mounted on the front side of a
leader mast, for up-and-down motion along the leader mast.

Since the slides are affixed as above to the bracket
welded to the back of the drive mechanism in accordance
with the conventional means for supporting the auger drive
mechanism, the earth auger can be mounted only on those
leader masts whose guide tubes have the same spacing as
that between each pair of slides. In mounting the drive
mechanism on a leader mast having guide tubes spaced great-
er than each pair of slides, there may be contemplated
the use of spacers between the mating surfaces of the
bracket and the slides, thereby increasing the actual dis-
tance between the slides. If the spacers are of any great
thickness, however, the connections between bracket and
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slides will become insecure. Such spacers can therefore
be hardly employed in practice in view of the danger
during drilling operation.

In the above described multiple rod type earth auger,
having a plurality of drill rods such as auger screws in

juxtaposition for constructing continuous walls in the

~ground by simultaneously creating as many bores therein,

the top ends of the auger shafts are coupled to the auger
drive mechanism and are thereby maintained at constant
spacings. The lower portions of the drill rods, however,
are free, so that the spacings therebetween are subject to
change. As a consequence, the bores drilled by such drill
rods, and therefore the mortar or soil-mortar piles formed
in the bores, tend to have irregular spacings therebetween.
Such piles are highly undesirable in the construction of
continuous walls.

For holding constant the spacings between the drill
rods, with or without screw blades, the multiple rod type
earth auger has been equipped with rod spacing holding
means interconnecting the drill rods at their mid-points.
The conventional holding means comprise sleeves rotatably
mounted on the mid-portions of the respective drill rods
and integrally joined by connecting plates. The spacings
between the sleeves are fixed, however, thus necessitating
the use of different holding means each time the spacings.
between the drill rods are to be changed.

There have been known means for preventing the oscil-
lations of the drill rods, which are mounted on the front
side of the lower portion of the leader mast for holding
the drill rods so as to permit changes in the spacings
therebetween as required by working conditions. With the
known oscillation preventing means, however, the guide
holders holding the drill rods are fixed, so that different
oscillation preventing means are also required.for changes'
in rod spacings.

Further,'in the above rod spacing holding means, the
auger shafts are rotatably inserted into and supported by
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their bearing portions, so that the bearing portions must
be protected against the intrusion of soil. The bearings
heretofore used for this purpose have simply been those
having laminates of synthetic resin layers or oilless metal
on their contact surfaces. Permitting easy soil intrusion,
such bearings tend to hamper the smooth rotation of the
auger shafts and to invite ready wear of the bearings them-
selves and the auger shafts.

DISCLOSURE OF INVENTION .

The present invention, which has been made with a view
to solving the foregoing problems, concerns a drive assembly
for an earth auger which is capable of driving a plurality
of drill rods from a single drive source and which permits
changes in the center-to-center distances between the drill
rods to enable drilling operation with the use of auger
screws of various diameters. The invention also seeks to
provide support means permitting the drive assembly to be
mounted on guide tubes on the front side of an earth auger
tower in spite of variations in the spacing between the
guide tubes; means for holding constant the spacings between,
and for preventing the swinging of drill rods such as auger
screws by locking them to each other, and bearing means
effective to prevent soil intrusion between the mating parts
of the drill rods and the means for holding constant the
spacings therebetween.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side elevational view of a preferred form
of the earth auger in accordance with the present invention;

Fig. 2 is an enlarged plan view of the drive mechanism
of the earth auger;

Fig. 3 is a front elevational view of the drive
mechanism;

Fig. 4 is a vertical sectional view of the drive
mechanism; ,

Fig. 5 is a partial, front elevational view, partly
in section, of the drive mechanism;

Fig. 6 is a plan view of an example of means for
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securing output shafts;

Fig. 7 is an enlarged, partial sectional view of the
means of Fig. 6;

Figs. 8(A) and 8(B) are views explanatory of the way
in which the center-to-center distances between the output'
shafts are adjusted; |

Fig. 9(A) is an enlarged plan view of support means
for the drive mechanism;

Fig. 9(B) is a front elevational view of the support
means;

Fig. 10(A) is a plan view of modified support means;

Fig. 10(B) is a front elevational view of the modi-
fied support means;

Figs. 11 and 12 are enlarged plan views of further
modified support means;

Fig. 13 is an enlarged front elevational view of means
for holding constant the spacings between the drill rods;

Fig. 14(A) is a sectional view taken along the line
A-A of Fig. 13;

Fig. 14(B) is a sectional view showing the means of
Fig. 13 with the spacing between the drill rods altered;

Fig. 15 is a plan'view of means for preventing oscil-
lation;

Fig. 16 is a front elevational view of the means of
Fig. 15; ‘

Fig. 17 is a view showing the way in which a guide
holder is mounted; ,’

Fig. 18 is a sectional view taken along the line B-B
of Fig. 17; and )

Fig. 19 is a sectional view, partly in elevation, of
an example of bearing means for use in the rod spacing
holding means.

BEST MODE OF CARRYING OUT THE INVENTION

As shown in broad 6utline in Fig. 1, the earth auger
1 includes a drive assembly 4 suspended by wire rope 5 7
for up-and-down motion, by an unshown winch, along tubular-
guides 3 (hereinafter referred to as guide tubes) extending
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longitudinally on the front side of a leader mast 2. The
drive aséembly 4 has attached thereto a plurality (four
in the illustrated embodiment) of drill rods in the form
of auger screws 6 and 6'.

The drive assembly 4 comprises a drive mechanism 4a
and a holder 4b. As seen in Figs. 3 to 5 inclusive, the
drive mechanism 4a has two motors 7 and 7' for the res-
pective pairs of auger screws 6 and 6'. The motors 7 and
7' drive the auger screws 6 and 6' in alternately opposite
directions. '

‘As shown in Fig. 5, each drive system dis such that
the motor 7, for example, has its output shaft 8 coupled
to a drive shaft 9. The drive shaft 9 is coupled to a
first auger screw drive system 10 and a second auger screw
drive system 1l with an appropriate spacing therebetween
in the vertical direction. The second suger screw drive
system 11 is free to rotate with respect to the drive
shaft 9.

The first auger screw drive system 10 comprises a
drive gear 12 fixedly mounted on the drive shaft 9, an
idle gear 13 meshing with the drive gear 12, and an output
gear 14 meshing with the idle gear 13. These gears 12,

13 and 14 are rotatably mounted within a gear box 15, and
the output gear 14 is secured to an output shaft 16.

The second auger screw drive system 1l comprises a
drive gear 17 fixedly mounted on the drive shaft 9, and
an output gear 18 meshing with the drive gear 17. These
gears 17 and 18 are rotatably mounted within a gear box
19, and the output gear 18 is secured to an output shaft
20.

Extending through slots 22 and 23 formed in the bot-
tom 21 of the drive mechanism 4a, the output shafts 16 and
20 are provided with means 24 for securing the output
shafts 16 and 20 to the bottom 21. The output shafts 16
and 20 have couplings 25 and 26 at their lower ends for
detachable connection to the upper ends of the auger screws
6.
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As shown in an enlarged section in Fig. 7, the secur-
ing means 24 include a base plate 29 having a pawl 28 in
engagement with a step 27 formed in the lower portion of
each of the gear boxes 15 and 19 (only one shown for
simplicity). Each base plate 29 is secured to the bottom
21 by means of bolts 31 passing through selected ones of
bolt holes 30 formed in the bottom 21.

Thus, the gear boxes 15 and 19 of the first and
second auger screw drive systems 10 and 11 are displace-
able, while being coupled together by the drive shaft 9,
in accordance with the positions of the output shafts 16
and 20. The output shafts 16 and 20 can therefore be
secured with the spacing therebetween selected as desired.
The reference numeral 32 indicates a swivel.

The following is an operational description of the
various means set forth in the foregoing. 1In order to
adjust the spacings between the auger screws 6 and 6',
the bolts 31 of the securing meahs 24 are loosened and re-
moved, and the output shafts 16 and 20 may be moved away
from or toward each other along the slots 22 and 23 by use
of a crane or other suitable means. In this manner, as
shown in Fig. 8(A) or (B), the gear box 15 will rotate
about the output shaft 16, with the consequent displacement
of the drive shaft of the motor, whereas the gear box 19
will rotate about the motor drive shaft, with the con-
sequent displacement of the axis of the output shaft.

After the positions of the output shafts 16 and 20
have been determined, the base plates 29 of the securing
means 24 are secured to the bottom 21 of the drive mecha-
nism 4a by inserting the bolts 31 into the bolt holes 30
in the bottom 21. The pawls 28 of the base plates 29 will
then engage the steps 27 of the gear boxes 15 and 19,
thereby rigidly holding the output shafts 16 and 20 }n
position. ' _

After thus setting the spacings between the output
shafts 16 and 20, and 16' and 20', the auger screws 6 and
6' can be connected to the respective output shafts. Then,
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upon rotation of the motors 7 and 7', the output shaft 8
of the motor 7, on one hand, will rotate the drive shaft
9. The rotation of the drive shaft 9 results in the
rotation of the output shaft 16 via the drive gear 12,
idle gear 13 and output gear 14, and of the output shaft
20 via the drive gear 17 and output gear 18, in the
opposite directions, thus driving the pair of auger screws
6. The other pair of auger screws 6', on the other hand,
are driven in an identical manner. The mechanism for .
driving the auger screws 6' is identical in construction
with the mechanism for driving the auger screws 6, so
that its constituent parts will be identified by priming
the reference characters used to denote the corresponding
parts explained in the foregoing.

It is possible in this manner to drill bores at
desired spacings. ,

The movements of the output shafts 16, 16', 20 and
20' may be accomplished by fluid actuated cylinders, hori-
zontal feed screw mechanisms, or the like. In these cases
the securing means may be changed to those which lock the
cylinders or screw mechanisms.

Further, although the illustrated embodiment comprises
two separate drive mechanisms mounted side-by-side within
the holder for driving four auger screws, only one drive
mechanism may be employed in an earth auger having two
auger screws, and three drive mechanisms may be mounted
within a holder for driving six auger screws.

Next to be described is the support means by which
the drive assembly 4 comprising the drive mechanism 4a and
holder 4b is mounted on the guide tubes 3 of the leader
mast 2.

With reference to Fig. 9(A), a vertical guide groove
41 is formed centrally. in the back 40 of the holder 4b of
the drive assembly 4. Received in the guide groove 41 is
a ridge 42 on a bracket 43, which is removably mounted on
the holder by bolts 44 and nuts 44'. The bracket 43 is
formed by securing a pair of side plates 46 to a base
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plate 45 in right angular relationship. A pair of in-
wardly directed slides 47 are fastened to the side plates
46 by bolts 48 and nuts 48'.

The slides 47 are in engagement with the guide tubes
3 mounted on the leader mast 2 with a suitable spacing L
therebetween, so that the drive assembly 4 may travel up
and down along the leader mast 2.

For mountiné the drive assembly 4 on a leader mast
2' of Fig. 10(A), having a pair of guide tubes 3' with a
spacing greater than that of the guide tubes shown in Fig.
9(A), the bracket 43 is detached from the holder back 40
by loosening the bolts 44 and nuts 44' in the state of
Fig. 9(B). There is then attached to the holder back 40
of the drive assembly 4 a bracket 43' having a pair of
slides 47' with a spacing equal to the spacing L' between
the guide tubes 3' of the leader mast 2'. The new bracket
43' can be positively mounted in alignment with the holder
by the guide. |

As a modification of the mating guide means on the
holder back 40 and bracket 43, a groove 41' may be formed
in the front surface of the bracket 43, and a ridge 42°'
may be formed in the holder back 40, as shown in Fig. 11.
Further, as shown in Fig. 12, grooves 41" may be formed in
both of the holder back 40 and bracket surface 43, and a
key 49 may be inserted into the rectangular space formed
by the grooves. .

The support means according to the invention are
applicable to drop hammers, diesel hammers, soil stabilizers,
and any such machine to be moved up and down along leader
masts.

The following is a description of means for holding
constant the spacings between the drill rods such as auger
screws and means for preventing their oscillatory motion.

With reference to Fig. 13, a pair of vertically
spaced flanges 50 and 51 are formed on each of the drill
rods 6 and 6' in selected positions of its lower portion,

and an annular groove 52 is formed between each pair of
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flanges. Rotatably fitted in each groove 52, via a bear-
ing member 56 of oilless metal or the like, is a sleeve -
55 having upper and lower flanges 53 and 54 corresponding
to the flanges 50 and 51. Each sleeve 55 has on its out-
er surface a projection 57 in the form of a vertical plate
directed toward the adjacent sleeve. The projection 57
has formed therein a plurality (two in the illustrated
embodiment) of rows of bolt holes 58 arranged in the
direction in which the drill rods 6 are juxtaposed. The,
opposed pair of projections 57 are interconnected by two
plate-shaped connectors 59, with bolts 61 tightened'after
being passed through bolt holes 60 formed in the connectors
59 and through selected ones of the bolt holes 58 in the
projections 57. 62 indicates O-rings sealing the joints
between the drill rods 6 and the sleeves 55, and 63
indicates screw blades on the drill rods 6.

The operation of the above embodiment will now be
explained.

If, while the drjill rods 6 are held by the rod spac-
ing holding means as in Figs. 13 and 14, a necessity
arises for changing the center-to-center distances between
the drill rods, the connectors 59 are removed from the
projections 57 by loosening the bolts 61. After making
the desired change in the center-to~center distance between
the drill rods, the bolts 61 are tightened after passing
them through the selected ones of the bolt holes 58 in
the projections 57 and the bolt holes 60 in the connectors
59, as shown in fig. 14(B), thereby rigidly holding the
drill rods 6 at the desired center-to-éenter distance.

Preferably, the bolt holes 58 in the projections 57
should be formed in several rows in consideration of ex-~-
pected center-to-center distances.

Although the projections 57 and connectors 59 are
bolted together in the above embodiment, pins or other
means may be employed for this purpose.

Figs. 15 to 18 inclusive illustrate the means for pre-
venting the oscillations of the drill rods. A rear frame
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66 is mounted by pins 67 on the front side of a holder
frame 65 mounted on the guide tubes 3 of the leader
mast 2 by mounting members 64 and 64. At the opposite
ends of the rear frame 66, front frames 68 are pivotal-
ly mounted each at one end by a pin 69 for opening and
closing movements from the center to the sides. The
other ends of the front frames 68 are coupled together
by a pin 70. A hollow rod guide frame is thus formed.

A multiplicity of bolt holes 71 are formed in the tops
of the frames 66 and 68 and in the front and rear sides
of their lower portions. Pairs of front and rear rod
guide holders 72 are secured by bolts 73 passing through
the bolt holes 71. 74 indicates collars on the inside
surfaces of the guide holders 72; 75 indicates a lever for
use in coupling together the frames 68; and 76 indicates
platforms. |

The operation of the above device will now be ex-
plained. b

The rod guide holders 72 are first secured to the
rear frame and front frames 68 by the bolts 73, in posi-
tions determined by the spacings between the drill rods 6.
Then, with the pins 69 removed, the front frames 68 are
opened to a desired degree, and the drill rods 6 are in-
serted into the respective rod guide holders 72 from above.
The lever 75 is then manipulated to interconnect the front
frames 68 and lock them by the pins 69. The drill rods 6
are held by the respective guide holders 72 upon comple-
tion of the above operation.

The relative positions of the rod guide holders 72 can
be altered with each change in the spacings between the
drill rods 6. The above operation will be performed more
efficiently by making use of the platforms 76. The oscil-
lation preventing means may be suspended from the drive
assembly by wires, while being attached to the guide tubes
of the leader mast.

The following is the description of bearing means
suitable for application to the means for holding constant
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the spacings between the drill rods shown in Figs. 13,
14(A) and 14 (B). '

In Fig. 19, which is a half sectional view of an
example of the bearing means, 80 indicates a joint sec-
tion male shaft of each drill rod 6.

A stepped recess is formed in the outer surface of
the end portion of the joint section male shaft, and a
joint section male sleeve 81 is fitted over the recessed
portion so as to provide an annular recess 82 between .
the step and the opposed end of the sleeve 8l1. At the
upper and lower ends of this recess 82 there are integral-
ly provided seal bearing members 84 having inwardly
directed sealing grooves 83 formed therein. A bearing
member 85 of oilless metal or the like is fitted between
the seal bearing members, and a fixed bearing 87 having
sealing grooves 86 formed in its upper and lower ends is
rotatably mounted therebetween.

The sealing grooves 83 in the seal bearing members
84 and the sealing grooves 86 in the fixed bearing 87
are opposed to each other to provide sealing chambers 88
and 89. The inside surfaces 90 bounding the sealing
chambers 88 and 89 are tapered, lessening in radius from
the center toward the sides.

Movably mounted in the sealing chambers 88 and 89
are sealing rings 91, 92, 93 and 94 of hardened steel or
like material of high hardness and wear resistance. Each
pair of sealing rings 91 and 92, or 93 and 94, have slide
portions 95 and 96 at their outer edges which are in
sliding contact with each other. The outside surfaces 97,
98, 99 and 100 of the sealing rings 91, 92, 93 and 94 are
tapered parallel to the tapered surfaces 90 defining the
sealing chambers 88 and 89. O-rings 101 are interposed
between the tapered surfaces 97, 98, 99 and 100 and the
tapered surfaces 90 defining the sealing chambers 88 and
89.

The seal bearing members 84 and the fixed bearing 87
have bevelled surfaces 102 and 103 disposed opposite to
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each other sc as to diverge outwardly. An O—ring 104 is
press—-fitted in each of the V-shaped grooves defined by
the bevelled surfaces 102 and 103,

The fixed bearing 87 has formed therein radial grease
holes 105 in communication with through-holes 106 formed
in the bearing member 85. Grease can thus be supplied to
the sliding surfaces of the bearing member 85 and the
recessed portion‘82 and into the sealing chambers 88 and
89. The fixed bearing 87 has discharge openings 107 form-
ed in its end portions for the discharge of the injected
grease, and these are sealably closed by blind plugs. A
connector 109 is secured to the outside surface of the
fixed bearing 87, for connection to the adjacent fixed
bearing, whereby the bearing portions are held at a con-
stant spacing. ,

- Such being the construction of the bearing means, the
adjacent auger shafts restrain each other by the fixed
bearings 87, so that the drill rods 6 can be maintained at
constant spacings as they drill into the ground.

The auger screws 6 rotate with the surfaces of the
recessed portions 82 in sliding contact with the bearing
members 85 of oilless metal or the like.

Although the loosened material in the drilled bores
may tend to enter the noted rotative portions, the O-rings
104 fitted in the V-shaped grooves defined by the bevelled .
surfaces 102 and 103 of the seal bearing members 84 and
the fixed bearings 87 seal the joints to prevent the in-
trusion of the foreign material. Even if the loose material
somehow enters, the O-rings 101 in the sealing chambers 88
and 89 prevent it from reaching the sliding surfaces of
the bearings 87 and the drill rods 6.

INDUSTRIAL APPLICABILITY

According to this invention, two drive gears are mount-
ed at a suitable axial spacing on the drive shaft coupled'
to each motor, and the drive gears are meshed with the
respective output gears fixedly mounted on the output shafts
whose lower ends are coupled to the auger shafts. The two
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gear trains are mounted within the separate gear boxes.
The upper (motor side) gear box has the drive motor
mounted therebn,'whereas the lower gear box is support-
ed for rotation about the drive shaft, thereby making

the spacing between the output shafts variable. The
output shafts can be secured to the holder at any desir-
ed spacing. Thus, by angularly displacing the gear boxes
and fixing them at selected positions, any desired spacing
can be established between the output shafts, so that

the spacing betweén the auger screws coupled to the out-
put shafts can be adjusted as desired. Moreover, since
the gear trains remain in constant mesh regardless of the
displacements of the output shafts, each motor can drive
two auger screws smoothly and without any trouble.

As for the means for supporting the earth auger
drive assembly, the'bracket,having the slides is removably
fastened to the back of the drive mechanism holder, so
that the drive mechanism can be mounted on leader masts
having guide tubes of'varying spacings, merely by chang-
ing the bracket. Further, the bracket can be positively
mounted in alignment with the holder by virtue of the
guide on the holder back, so that the slides and the guide
tubes are protected from rapid wear due - to the misalign-
ment of the bracket. Thus, the support means is of high
practical utility.

Further, in the means for holding constant the spac-
ings between the drill rods of a multiple-rod auger, the
sleeves are rotatably fitted over the mid-portions of the
drill rods, and the projections extend fiom the sleeves to-
ward each other, each projection having several rows of holes
formed therein in the direction in which the drill rods ex-
tend. The spacing between any two adjacent drill rods is
held constant with the-connectors fastened to the projections
by means of bolts or the like received in the selected holes -
of the opposed pair of projections. The spacings between
the drill rods can be readily altered by passing the bolts
or the like through the holes in the connectors and the
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selected holes in the projections and then by tighten-
ing them. The holding means has high practical utility,
in comparison with the prior art which required the use
of different means with each change in the spacings be-
tween the drill rods.

Also, the oscillation preventing means of the
multiple-rod auger is of such construction that the rod

'guide frame is mounted on the front side of the lower

portion of the leader mast, with the rod guide frame
carrying a plurality of rod guide holders so as to per-
mit movement in the direction in which the drill rods

are juxtaposed. Thus, when the spacings between the drill
rods are changed, the rod guide holders may be simply
moved to and locked in required positions. The oscilla-
tion preventing means has high practical utility, in com-
parison with the prior art which required the use of
different means with each change in the spacings between
the drill rods.

Further, the bearing means has the advantage of
preventing the intrusion of the loose material into the
rotary portions in the ground and thus maintaining them in
smooth rotation.
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CLAIMS

1. An earth auger for simultaneously drilling a plu-
rality of bores with a plurality of drill rods such as
auger screws and for forming a continuous wall in the
ground by mortar poured into the bores, comprising a drive
mechanism having two gear trains formed by two drive gears
mounted at .a suitable longitudinal -spacing on a drive
shaft coupled to a motor and by output gears meshing with
the respective drive gears and each fixedly mounted on an
output shaft to be connected at its lower end to an auger
shaft, the gear trains being rotatably mounted within
respective gear boxes, the upper (motor side) gear box
having the drive motor mounted thereon, the lower gear
box being supported for rotation about the drive shaft,
thereby making the spacing between the output shafts vari-
able, the output shafts being adapted to be secured to a
holder at any desired spacing, and a plurality of drill
rods coupled to and extending downwardly from respective
output shafts of the drive mechanism.

2. An earth auger as claimed in claim 1, further
comprising support means characterized in that a bracket
is removably secured to the back of the holder of the
drive mechanism while being centered by guide means, and
that slides are secured to the bracket for engagement with
guide tubes of a leader mast.

3. An earth auger as claimed in claim 1, further com-
prising rod spacing holding means wherein sleeves are
rotatably fitted over shaft portions of the drill rods,
wherein the sleeves have projections extending toward the
adjacent sleeves, each projection having formed therein a
plurality of holes arranged in the direction in which the
drill rods are juxtaposed, and wherein a connector is fast-
ened to the projections by bolts or the like received in
the holes formed therein, thereby holding constant the
spacing between the drill rods.

4. An earth auger as claimed in claim 1, further com-
prising oscillation preventing means wherein a drill rod
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guide frame is mounted on the front side of the lower
portion of a leader mast, and wherein a plurality of
drill rod guide holders are mountéd on the guide frame
so as to be movable in the direction in which the drill
rods are juxtaposed.

5. An earth auger as claimed in claim 3, further
comprising bearing means characterized in that an annu-
lar recess of a fequired width is formed in the shaft
portion of each drill rod, that seal bearing members
having inwardly directed sealing grooves formed there-
in are intégrally provided at the ends of the recess,
that a bearing member of oilless metal or the like is
fitted in the recess, that a fixed bearing having inward-
ly directed sealing grooves formed in its opposite ends
is rotatably mounted between the seal bearing members,
that a floating seal comprising sealing rings, O-rings
and grease is provided in each of sealing chambers formed
by the opposed sealing grooves of the seal bearing mem-
bers and sealing grooves of the fixed bearing, that an
O-ring is fitted in each of V-shaped grooves defined by
outer, junction surfaces of the seal bearing members and
the fixed bearing, and that the fixed bearing is engaged
with a non-rotary member or, in a multiple-rod auger, con-
nected to an adjacent fixed bearing of the same const-
ruction.
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CLAIMS (Armenoed) .

1. An earth auger for simultaneously drilling a
plurality of bores with a plurality of drill rods such
as auger screws and for forming a continuous wall in
the ground by mortar poured into the bores, wherein a
drive mechanism is formed which has two gear trains
formed by two drive gears mounted at a suitable longi-
tudinal spacing on a drive shaft coupled to a motor and
by output gears meshing with the respective drive gears
and each fixedly mounted on an output shaft to be con-
nected at its lower end to an auger shaft, the gear
trains being rotatably mounted within respective gear
boxes, the upper (motor side) bear box having the drive
motor mounted thereon, the lower gear box being supported
for rotation about the drive shaft, thereby making the
spacing between the output shafts variable, wherein the
output shafts extend through slots formed in a holder
so as to extend in such directions that the output shafts
can be moved toward and away from each other, wherein
securing means is provided for securing the gear boxes
to the holder in desired positions, and wherein drill
rods are coupled to the respective output shafts of the
drive mechanism.

2. An earth auger as claimed in claim 1, further
comprising support means characterized in that a bracket
is removably secured to the back of the holder of the
drive mechanism while being centered by guide means, and
that slides are secured to the bracket for engagement
with guide tubes of a leader mast.

3. An earth auger as claimed in claim 1, further
comprising rod spacing holding means wherein sleeves are
rotatably fitted over shaft portions of the drill rods,
wherein the sleeves have projéctions extending toward the
adjacent sleeves, each projection having formed therein
a plurality of holes arranged in the direction in which
the drill rods are juxtaposed, and wherein a connector is
fastened to the projections by bolts or the like received
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in the holes formed therein, thereby holding constant
the spacing between the drill rods.

4. An earth auger as claimed in claim 1, further
comprising oscillation preventing means wherein a drill
rod guide frame is mounted on the front side of the lower
portion of a leader mast, and wherein a plurality of
drill rod guide holders are mounted on the guide frame
so as to be movable in the direction in which the drill
rods are juxtaposed.

5. An earth auger as claimed in claim 3, further
comprising bearing means characterized in that an annular
recess of a required width is formed in the shaft portion
of each drill rod, that seal bearing members having inward-
ly directed sealing grooves formed therein are integrally
provided at the ends of the recess, that a bearing member
of oilless metal or the like is fitted in the recess,
that a fixed bearing having inwardly directed sealing
grooves formed in its opposite ends is rotatably mounted
between the seal bearing members, that a floating seal
comprising sealing rings, O-rings and grease is provided
in each of sealing chambers formed by the opposed sealing
grooves of the seal bearing members and sealing grooves
of the fixed bearing, that an O-ring is fitted in each of
vV-shaped grooves defined by outer, junction surfaces of
the seal bedring members and the fixed bearing, -and that
the fixed bearing is engaged with a non-rotary member or,
in a multiple-rod auger, connected to an adjacent fixed

bearing of the same construction.
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