
1,094,201             gripping means is arranged to provide a small  87 are
provided to assist retraction. Subse-            initial grip as a result
of movements which  quent lifting of the device by the hoist rope
take place on relaxation of the crane rope  attached to eyes 94 causes the
surface  93            (such as 43, Figure 1) when the boring tool to slide
up the conical surface 92 and permit         5  or bucket touches the
bottom of a hole. There-  further retraction of the segments 83.  70
after the grip is magnified by the driving tor-    WHAT WE CLAIM  IS:-
que transmitted from the hollow bar or casing.    1. A rotary ground boring
apparatus in               The gripping means incorporates segments which
boring means is arranged to receive ro-             83 carrying friction
pads 84 and arranged so tary torque from a drive mechanism secured 



10  as to be thrust radially outwards in order to  to a supporting
framework wherein the frame-  75             bear against the inner
cylindrical surface of work is provided with power operated extens-
a circular-section hollow bar or casing such ible and contractable ground
bearing members,             as is shown at 31 in Figure 1. For this
purpose, the operation of which can be co-ordinated,             each
segment 83 is carried on a toggle link and wherein the boring means
incorporates a         15 assembly 85 having one end hinged or pinned
hollow ground-supporting bar or casing ar- 80             to the segment at
86 and the other end hinged ranged for adjustable connection to the drive
or pinned to a common central frame 87. The  mechanism by releasable
clamping means so             frame 87 is mounted for limited sliding move-
as to be rotatable by said mechanism and ax-             ment upon a
square-section bar 88, which car- ially movable by operation of the ground
bear-         20  responds with the bar 46 of Figure 1, for  ing members,
and a boring tool or bucket 85             the purpose of transmitting
torque to a boring which can be lowered inside the bar or casing tool which
is not shown in Figure 6 but which  and is arranged for adjustable location
therein             will be locked to the bar 88. This boring by releasable
gripping means whereby rota-             tool may, of course, be in a form
similar to tional and axial movement of the bar or casing         25  the
bucket or auger 42 of Figure 1. The frame  can be transmitted also to the
boring tool or 90             87  is also provided with peripheral recesses
bucket.             8 9 arranged to bear against protrusions 90    2. A
rotary ground boring apparatus as             on the segments 83 in order
to limit the move- claimed in claim 1 wherein the clamping             ment
of these segments.                     means is arranged to grip the hollow
bar or         30    Also carried on bar 88 is a disc 91 having  casing at
any point along the length of said  95 



a frusto-conical outer rim surface 92 in slid-  bar or casing.
able contact with complementary sloping stir-    3. A rotary ground boring
apparatus as             faces 93 attached to the segments 83. Relative
claimed in claim 1 or claim 2, wherein the             sliding movement
takes place between these gripping means is operable to secure the boring
35 surfaces on slackening of a hoist cable, such tool or bucket to the
hollow bar or casing 100             as 43 shown in Figure 1, which is
attached at any desired location along the length of             to eyes 94
secured to the top of member 87. the bar or casing.             The
slackening of the hoist cable, which takes 4.  A rotary ground boring
apparatus as             place when the boring tool touches the bottom
claimed in any of claims 1 to 3, wherein the         40  of the hole,
allows member 87 to slide down  rotary drive mechanism includes a driving
ta- 105             the bar 88 with corresponding sliding move-  ble having
an opening therethrough with an             ment of surfaces 93 over
surface 92. The result aligned downwardly projecting tubular exten-
is to thrust each segment 83 radially outwards  sion for rotatably and
slidably receiving the             until the pads 84 engage the inner
surface  bar or casing, said drive table being rotatably         45 of the
hollow bar or casing. Rotation of the mounted on the framework and being
arranged 110             bar or casing in a clockwise sense as viewed to
receive a rotary drive through gearing from             in Figure 6 will
then drag the pads 84 and at least one motor which is also mounted on
the segments 83 in a similar direction relative the said framework.
to the frame 87. This causes the link assem-    5. A rotary ground boring
apparatus as         50  blies 85 to exert a toggle action and to thrust
claimed in claim  4, wherein the releasable 115             segments 83
more firmly outwards to enhance clamping means is in the form of hydraulic 



the clamping action of the pads 84 against  rams circumferentially  spaced
around  the             the inside surface of the bar or casing. The
tubular extension of the table in alignment             reaction of the
links upon the  frame 87 with holes through the tubular extension
55 produces a turning action which is transmitted whereby the ram pistons
can be caused to 120             via the bar 88 to the boring tool also
attached bear upon and grip an inserted bar or casing             to bar 88
as aforesaid. Any tendency of the at the region along the length thereof
which             segments to turn too far in a clockwise sense is located
opposite said pistons.             will cause the protrusions 90 thereon to
engage    6. A rotary ground boring apparatus as         60  the recesses
89 in the frame 87 before the  claimed in claim 5, wherein the rams are
pow- 125             toggle action of the links 85 is lost.     ered by a
hydraulic power pack carried on               To release the gripping means
the direction the table and driven by an electric motor,             of
rotation of the bar or casing is reversed electricity being supplied to the
motor through             causing the segments 83 to retract. Tension slip
rings on the drive table and co-operating         65  springs 95 between
the links 85 and the frame  brushes on the framework.               130



1,094,201                                       5               7. A
rotary ground boring apparatus as  torque received from the bar or casing
and           claimed in claim 3, wherein the boring tool  transmitted
through the toggle links.           or bucket is arranged for suspension by
a hoist    9. A  rotary ground boring apparatus as  30           rope
within the hollow bar or casing, the grip-  claimed in claim 8, wherein the
segments are        5  ping means for locating the boring tool or  arranged
automatically to retract under the           bucket in the bar or casing
being arranged  action of the toggle links when the direction           for
automatic initiation in response to move-  of rotation of the hollow bar or
casing is re-           ments which take place when the weight on  versed,
springs being connected between the  35           the hoist rope is
relieved by the boring tool  links and frame to assist said retraction. 10
or bucket touching the bottom of the  hole.     10. A rotary ground boring
apparatus as              8. A  rotary ground boring apparatus as  claimed
in any of claims 1 to 9, wherein the           claimed in claim  7, wherein
the gripping  ground  bearing  members  supporting  the           means
includes a frame adapted for attachment  framework consist of jacks
arranged for hy-  40           to the hoist rope and arranged for limited
draulic operation either individually,  for initial       15  axial sliding
movement on a tool or bucket  adjustments, or in unison for lowering or
rais-           carrying bar, and segments carried around said  ing the
boring apparatus.           frame and  hinged to it by toggle links, each
11. A rotary ground boring apparatus sub-           of said segments having
an inclined surface  stantially as hereinbefore described and illus-  45 



adapted to engage a co-operating frusto-coni-  trated with reference to
Figures 1 to 7 of       20  cal surface attached to the tool or bucket
carry-  the accompanying drawings.           ing bar whereby downward
movement of the           frame and segments under gravity, when the
HASELTINE, LAKE & CO.,           boring tool or bucket touches bottom  as
Chartered Patent Agents,           aforesaid, moves said  segments
outwardly             28 Southampton Buildings,       25  initially to bear
against the inside surface of   Chancery Lane, London, W.C.2,           the
hollow bar or casing, the gripping action        Agents for the Applicants.
being subsequently magnified by the driving                   Leamington
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