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COMPLETE SPECIFICATION

. ED, a British-Company, of 20 :Albert Embank-
. - ment, London, S.E.1, do hereby declare the
invention, for which we pray that a patent
5 may be granted to us, and the method by
: which it is to be performed, to be particularly
N described in and by ‘the followmg state-
' - ment.—

: “This invention relates to rotary ground bor-
10 ing apparatus for sinking and holding open
large-diameter deep holes in earth or soft rock

. for foundation purposes or the like. -
. The design of such apparatus commonly in-
volves the problem of supporting the walls
15 of ‘the hole, whilst transmitting heavy torques
from a driving means to boring tools, without
I - at the same time overloading the transmission
equipment or impeding the removal of debris
from the vicinity of the boring tools. Ready
20 access to the tools for maintenance purposes
is also required as well as provision for firm

directional guidance,

It is known, in rotary ground boring appara-
x _tus, to apply torque to boring tools by means
25 of a heavy bar which is axially aligned with
the hole to be bored and which can be lowered
v and raised in relation to a mounting structure
' for feeding and withdrawing the boring tools.
It is also known to transmit a rotary drive
) 30 to such bar through a yoke which permits
. the ‘aforesaid lowering and raising of the bar
and which is itself rotated by a ring gear
driven from a suitable power source. Such
3 known apparatus does, however, have certain
35 disadvantages in that the boring bar is some-
what difficult to guide. accurately, does not
provide support for the walls of the hole and
also has to be withdrawn from the hole at
frequent intervals to permit the discharge of
40 accumulated debris. If the bar is made strong
% enough to resist the heavy torsional loads aris-

e

ing from an accidental jamming of the boring

tools in hard or sticky ground, the gear re-
quired to raise it-from the hole also- becomes
excessively cumbersome

[Price 4s. 6d.1

Improvements in Rotary Ground Boring Apparatus
We, THE CEMENTATION COMPANY LIMIT-

A main object of the present invention is
to provide a generally improved rotary ground
boring apparatus which is capable of obviating
the aforementioned disadvantages of the
known apparatus.

Accordingly, the invention provides a rotary
ground boring apparatus in which boring
means is arranged to receive rotary torque
from a drive mechanism secured to a support-
ing framework wherein the framework is pro-
vided with power operated extensible and con-
tractable ground bearing members, the opera-
tion of which can be co-ordinated, and wherein
the boring means mcorporates a hollow

-ground-supporting bar or casing arranged for -

adjustable connection to the drive mechanism
by releasable clamping means so as to be rotat-
able by said mechanism and axially movable
by operation of the ground bearing members,
and a boring tool or bucket which can be

‘lowered inside the bar or casing and is ar-

ranged for adjustable location therein by re-
leasable gripping means whereby rotational
and axial movement of the bar or casing can
be transmitted also to the boring tool or buck-
et.

By employing bormg means composed of
a hollow bar or casing which may perform
a boring function as well as serving to support
the wall of the hole being bored and which
receives the drive from the rotary drive mecha-
nism, and a boring tool or bucket which in
turn receives a drive from the hollow bar or
casing, it becomes possible to excavate whilst
the bar or casing continues to be driven. This,

of course, offers considerable advantages over

apparatus which has to cease boring whilst
the casing is inserted and thereafter bores in
or through the casing.

- The use of adjustably-retractable and ex-
tensible ground bearing members also enables
the entire framework to be raised or lowered

" to-feed or withdraw the boring tool and casing.

Such an arrangement has the added advantage
of providing heavy tool moving forces which

87 are

to slide
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apparatus of the invention, the ground bearmg
members being shown extended in chaxn-dot-
ted lines,

Figure 4 is a plan view ocrrespondmg to
Figure 3,

Fxgure 5 is a vertical d1ametral section
through part of the framework accordmg t0
Figures 3 and 4,

Tigure 6 is a part-sectional plan, also to
an enlarged scale, and shows an arrangement
for transmitting a rotary drive from a circular-
section hollow bar or casing to a bucket or
bormg tool, and

Figure 7 is a dlametral vemcal sectlon on
the line A—A of Figure 6.

- The partially diagrammatic embodlment of
a rotary ground boring apparatus shown in
Figure 1 employs boring means incorporating
a hollow bar or casing 31 of circular-section
which may have cutting tools at the lower
end for performing a boring function and
which also. sérves to support the ground around
the hole being bored. The bar or casing 31
in this embodiment is. arranged to.extend slid-
ably and rotatably through a centre opening
in a round driving table which has a: ring
gear 34 around the periphery thereof and a
dependent tubular extension 35 around the
centre opening. The driving table is rotatably
mounted in a framework 36 and is held against
axial movement relative to the framework by
the inter-engagement of appropriate bearing
surfaces which are not shown on the diagram-
matic drawing. The rotary driving table. is
arranged to receive a drive from motors 37
via gear wheels 38 which mesh with the ring

gear 34. ‘As can be seen, the motors 37 are "

mounted on the frame 36 and may be supple-

ework, and axial movement of th
smg is then accommodated by ralsmg
or lowermg the jacks 39,

A bucket or boring tool 42, wh1ch may have
the form of an auger as shown and which
also forms part of the boring means, is lowered
inside the bar or casing 31 on a rope 43
suspended from any conventional type of crane
or hoist 44. In order to provide a rotary drive
from the bar or- «casing 31 to the bucket or
boring tool 42, gripping means 45 is provided,
such means béing carrxed by a squadre-section
bar 46 which also carries the bucket or boring
tool 42. The gripping means is operative to
exert outward bearing pressure on the inside
of boring bar 31 as will later be explamed
in more detail.

" With the arrangement described, it will be
appreciated that, by gripping the bucket or
boring tool to the bar or casing and by clamp-

90

95

100

105

ing the bar in turn to the driving table and -

thus also the framework, the full lifting force
of the jacks 39 may be employed to assist
the raising of the ‘bucket or boring .tool™if
-the latter becomes trapped by moving or sticky

110

ground, or if such assistance is required. Ffor

any other reason. The axial driving force’a
plied to the bucket or boring tool -will' al}:o-
be reinforced by the weight of the entite
framework and dnvmg motors when the yacks
are lowered. e

Power for rotating a hollow bar or casmg :

and thus- also a boring tool or bucket' may
be supplied electrically, pneumatically or hy-

115

120

draulically. In. Figure 2 a preferred form of

hydraulic drive is shown diagrammatically,
such drive -incorporating means to prevent
damaging torques being generated in the event
of the bar or casing or boring tool encountering.
an obstruction. The hydrauhc circuit incor-

125

theimotbr8F fspher al fecesses

2. A

s 8?3 i n_order

. ment

@%dlstlﬁldgrl p the hol | ow

casi ng at

i',i

N

LY



a frusto-conica

appar at us as

outer

rimsurface 92 in slid-
abl e contact with conplenentary sloping stir-

bar or casing.
3. Arotary ground

bori ng

faces 93 attached to_the segnents 83. Relative

clainedin claarm1 or

claim?2, wnhereln the

sliding nove

ment

t akes pl ace between these gripping neans is operable to secure the boring

35 susfaces on slackening of a hoist cable,
hol | ow bar -er

att ached

casi ng 100

such tool or

bucket to the
as 43 shown in Figure 1, which is

at any desrred | ocati on alongm&mm Iength of t® eyes 94 -

secured.to T

sl acke |'Fig of“’?ﬁlemg?

appar atus as

e top _of

el ., 8{
DI'S

Figur phed by

Dal’

bk€$§’°

Qr

e %orrmzrgégzﬁgr 53

Qdrive G

The
.ng
t om

claimed in anydd en ahmi, fetrblp ech;trw\brethn gtdné’l (Flgure 4 sﬂ:@ned o:fmntdhte fablee

al | ows nmenbe
ta- 105

an openrng t

surface 92.

is to,thrudt
slrdably rec
surface bar
hoIIomrbar o
arranged 30
receive aro
then drag th

prigey mpvst &1 r‘orentgg) thaft 52

éh‘rgtonelali;% ‘&lg’aﬂo n§ ed

Yihes 158 sanll t56a10|

rqgwﬁmrﬁ%

TH{}I?J in main
Vi e@BAiEupos tHe Gen
pf w@er 490

A

essure m mam con!
it 58
Jf ViR ré

e 4

Hpg d iy éndyeeen Sheedn a
fr é?%@ﬁi@'%éhﬁéﬁs“ﬁiﬂr
rédfin and check table BE R tHe fre&xw&aaﬂsls Qikch OM#r

mGNMdemmMamdl

the gjaig hydra uﬂ

E9 aPrerﬁ@- SippEd o m?!Z @Hered

, thy

Irotatg frtdybut @held oy bagr-
nPWP&Fa

rﬁerng

tforqﬁlne havi ng

g”aﬂﬁ

L&é&m’i“fﬁ%“a fer

hraoieﬁtfra efing 73 through 4

?’éﬁ

of the

el odsd, die exxbss phaurﬁoumaeehdom driaaged rtgurecpiy k dnadarbei ng

L 6 e jonchodew T 96 fefhafsthr/l[aawe&% 0

e to move axial tio
able opéning_ 73 and brﬁ i wi Il
ch’is also nDunted on

t he segment scBifder §3 ds siravgddamw miive eetrolored r el Tt erde rv@mamhd héllomnieving kar

tothefr&

apparatus as
clained in ¢
nor e iirnug

re

30

.35

#

40

50

55

60

65

T
e

pump
f the excess sure X eér erésg’:
edlvaldk, F¥YGE Qhripost
oximartlg td: octem hignoetrad [
provided in order to restore delivery when
the excess pressure is diminished. The arrange-~
ment acts, therefore, to reduce speed as torque
increases and vice versa.

In a2 more elaborate form of control, a
branch 59 is added to conduit 54 as shown
in dotted lines in order to take control pressure
to a second hydraulic transmission system
operating the lowering equipment (i.e. the
jacks) for the bar or casing. In that circuit,
a variable delivery pump 60 supplies fluid
to a motor 61 powering the lowering equip-
ment. The control branch 59 is led to a cylin-
der 62 operating control rod 63 which in turn
operates pump 60 substantially in the same
manner as described for pump 50. Increasing
excess pressure in one or other of the driving
system main conduits 57 and 58 is applied
to cylinder 62 so as to operate control rod
63-and diminish the output of pump 60 thus
reducing the speed of motor 61 and causing
the speed of lowering of the bar or casing
to be reduced. This serves to diminish the
forces resisting rotation of the bar or casing.
Both automatic control systems may be over-
ridden by manual controls;

Figures 3, 4 and 5 of the drawings illustrate
a practical form of a framework, ground bear-
ing members and rotary dnvmg means which
have prevmusly been illustrated in partially
dragrammatlc form in Figure 1. In these three
Figures a framework 64 is shown supported
by ground bearing members in the form of
hydraulic jacks 65 having extensible pistons
66 terminating in foot plates 67. Spikes, not
shown, may also be arranged to project below
the foot plates 67 and eyes 68 for the attach-

5@711 S“F}‘blaswadaﬂﬁstegdﬂlffethF idelivery s

Qe

ment of a hoist rope are conveniently provided

at the upper ends of the jacks.
The framework 64 rotatably carries a driv-

mg table 69 whlch forms part of a rotary "

%st both g)tala
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thereof. When the bar or casing is thus gripped
by the clamping means, rotation of the table
will be transmitted to the bar or casing which
will in turn be caused to rotate with the table.
Since the bar or casing is held against axial
movement in relation to the table, it is neces-
sary to operate the jacks 65 to accommodate
axial feed and withdrawal movement of the
bar or casing in conjunction with movement
of the entire framework 64 and table 69.

The reléasable clamping means in this em-
bodiment consists of a plurality- of radially
disposed rams 74 which are mounted circum-

- ferentially around the tubular extension 72 of

the driving table, and have pistons 75 ‘which
protrude radially through holes 76 formed in
the wall of the tubular extension. The inner
ends of the pistons 75 are thus operative to
clamp the bar or casing when the latter is
located in an operative boring position by the
driving table. The pistons 75 may be covered
with friction material in order to enhance their
grip. Power for the hydraulic rams is conven-
iently provided by a small hydraulic power
pack 76a which is also mounted on the tubular
extension 72 and is driven by an electric mo-

i

90

95

100

105

110

115

tor. In order to supply electricity to the motor,. -

brushes 77 and 78 are arranged to bear against
slip rings 79 and 80 which encircle the tubular

_extension 72 of the table, the brushes 77 and

78 being located on the stationary framework
64. A third slip ring 81 with a co-operating
brush 82 may also be added for the purpose
of conveying electric control signals to the
moving parts of the apparatus.

In Figures 6 and 7 there is shown a practical
form of the gripping means- 45 indicated in
Figure 1 whereby a rotary drive can be trans-
mitted from a hollow bar or casing to a boring
tool or bucket located within or projecting
beyond the bar or casing.. In principle, the
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the clanping action of the pads 84 against rans circunferentially spaced
around the the inside surface of the bar or casing. The
t ubul ar ext ensi on of the table in alignment reaction of the
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each segment 83 is camed on a toggle link
assembly 85 having one end hinged .or pinned
to the segment at 86 and: the other end hinged
or pinned to a common central frame 87. The
frame 87 is mounted for limited sliding move-
ment upon a square-section bar 88, which cor-
responds with the bar 46 .of Figure 1; for
the purpose of transmitting torque to a bormg
tool wibeh is not shown in Figure 6 but which
will be locked to the bar 88. This boring

tool may, of course, be in a form similar-to -

the bucket or auger 42 of Figure 1. The frame
87 is also provided with peripheral recesses
89 arranged to bear against protrusions '90
on the segments 83 in order to hrmt the move-
ment of these segments.

Also carried on bar 88 is a dlsc 91 having
a frusto-conical outer rim surface 92 in slid-
able contact with complementary sloping sur-
faces 93 attached to the segments 83. Relative
sliding movement takes place between these
surfaces on slackening of a hoist cable, such
as 43 shown in Figure 1, which is attached
to eyes 94 secured to the top of member 87.
The slackening of the hoist cable, which takes
place when ‘the boring tool touches the ‘bottom
of the hole, allows member 87 to slide down
the bar 88 with corresponding sliding move-
ment of surfaces 93 over surface 92. The result
is to thrust each segment 83 radially outwards
until the pads 84 engage the inner surface
of the hollow bar or casing..Rotation of the
bar or casing in.a clockwise sense as viewed
in Figure 6 will then drag the pads 84 and
the segments 83 in a similar direction relative
to.the frame 87. This causes the link assem~
blies 85 to exert a toggle action and to thrust
segments 83 more firmly outwards to -enhance
the clamping action of the pads 84 “against
the inside surface of the bar or casing. The
reaction of the links upon the frame 87
produces a turning action which is transmitted
via the bar 88 to the boring tool also-attached
to bar 88 as aforesaid. Any tendency of the
segments to turn too far in a clockwise sense
will cause the protrusions 90 thereon to engage
the recesses 89 in the frame 87 before the
toggle action of the links 85 is lost. - -

To release the gripping means the direction
of rotatmn of the bar or casing is reversed
causing the segments 83 to retract. Tension
springs 95 between the links 85 and the frame

is provided withy po
angr nttacta ound

ﬁg Y embees

and - wherem the bormg means: incorporates a
‘hollow - ground-supporting bar- or .casing ar-
ranged for ‘adjustable connection to the drive
mechanism by releasable clamping means so
as to. be rotatable by said mechanism and ax-
ially movable by operation of the ground bear-
ing " members, ‘and" a boring tool or bucket
which -can ‘be lowered inside the bar or casing
* and js arranged for-adjustable location therein
by- releasable
tional and axial- movement of the bar or casing
can-be transm1tted also to the bormg tool or
bucket $
20 A rotary ground bormg apparatus -as
clatmed in claim 1 wherein  the clamping

h can be: co-ordmated,-.

130

80

85

gripping means ‘whereby rota- .

means is. arranged to grip the hollow bar or-

casing at-any pomt along the length of satd.

bar or casing, -
3. A rotary ground hormg apparatus as

95

claimed in clarm 1 or ‘claim 2, wherein the

gripping means is’ operable to secure the- bormg
tool or -bucket: to the hollow bar or casing
at.any desired locatmn along ‘the length of
the bar or casing. :

4. A rotary ground bormg dpparatus as
claimed in any of claims 1 to 3, wherein the
rotary drive mechanism ‘inclides s driving ta-
ble having an opening ‘therethrough - with an
ahgned downwardly projecting tubular exten-
sion for rotatably and slidably. receiving the
bar or casing, said ‘drive table being rotatably
mounted on the framework and being arranged
to receive a rotary drive through gearing from
at least one motor which is’ also mounted on
the said framework. -

5.-A rotary ‘ground bormg apparatus as

clalmed in claim 4, wherein the . _releasable-

clamping ‘means is .in the form of
rams. circumferentially:” spaced - caround” the
tubular -extension - of the table in alighinent
with : holes through ‘the " tubular - extensron

whereby -the ram pistons can’ be “catised to

bear upon and grip an inserted bar or casing
at  the region along the length théreof whxch
is located ‘opposite said pistons. -~ -

6. A rotary ground bormg épparatus as .
claimed i in‘claim 5, wherein-the tams are pow-

ered by a hydrauhc power ‘pack carried on
the ‘table ‘and ‘driven by an electric motor,
electricity being supplied to the motor through
slip ‘rings’ on - the drive table and co-operatmg
brushes on the framework.
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the purpose of transmitting torque to a boring
tool wikeh is not shown in Figure 6 but which
will be locked to the bar 88. This boring
tool may, of course, be in a form similar to
the bucket or auger 42 of Figure 1. The frame
87. is also provided with peripheral recesses
89 arranged to bear against protrusions 90
on-the segments 83 in order to limit the move-
ment of these segments.

‘Also carried on bar 88 is a disc 91 _having

hieh

a frusto-conical outer rim surface 92 in slid- -

able contact with complementary sloping sur-
faces 93 attached to the segments 83. Relative
sliding movement takes place between these
surfaces on slackening of a hoist cable, such
as 43 shown in Figure 1, which is attached
to eyes 94 secured to the top of member 87.
‘The slackening of the hoist cable, which takes
place when the boring tool touches the bottom
of the hole, allows member 87 to slide down
the bar 88 with corresponding sliding move-
ment of surfaces 93 over surface 92. The result
is to thrust each segment 83 radially outwards
until the pads 84 engage the inner surface
of the hollow bar or casing. Rotation of the
bar or casing in a clockwise sense as viewed
in Figure 6 will then drag the pads 84 and
the segments 83 in a similar direction relative
to the frame 87. This causes the link assem-
" blies 85 to exert a toggle action and to thrust
“segments 83 more firmly outwards to enhance
the clamping action of the pads 84 against
the inside surface of the bar or casing. The
reaction of the links upon the frame 87
produces a turning action which is transmitted
vid the bar 88 to the boring tool also attached
to bar 88 as aforesaid. Any tendency of the
segments to turn too far in a clockwise sense
will cause the protrusions 90 thereon to engage
the recesses 89 in the frame 87 before the
toggle action of the links 85 is lost.

To release the gripping means the direction
of rotation of the bar or casing is reversed
causmg the segments 83 to retract. Tension
springs 95 between the links §5 and the frame
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which can be lowered inside the bar or casing
and is arranged for adjustable location therein
by releasable gripping means whereby rota-
tional and axial movement of the bar or casing
can be transmitted also to the boring tool or
bucket.

2. A rotary ground boring apparatus as
claimed in claim 1 wherein the clamping
means is arranged to grip the hollow bar or
casing at any point along the length of said
bar or casing.

3. A rotary ground boring apparatus as
claimed in claim 1 or claim 2, wherein the
gripping means is operable to secure the boring
tool or bucket to the hollow bar or casing
at any desired location along the length of
the bar or casing.

4. ‘A rotary ground boring apparatus as
claimed in any of claims 1 to 3, wherein the
rotary drive mechanism includes a driving ta-
ble having an opening therethrough with an
aligned downwardly projecting tubular exten-
sion for rotatably and slidably receiving the
bar or casing, said drive table being rotatably
mounted on the framework and being arranged
to receive a rotary drive through gearing from
at least one motor which is also mounted on
the said framework.

5. A rotary ground boring apparatus as
claimed in claim 4, wherein the releasable
clamping means is in the form of hydraulic
rams cncumferentlally spaced around the
tubular extension of the table in alignment
with holes through the tubular extension
whereby the ram pistons can be caused to
bear upon and grip an inserted bar or casing
at the region along the length thereof which
is located opposite said pistons.

6. A rotary ground boring apparatus as
claimed in claim 5, wherein the rams are pow-
ered by a hydrauhc power pack carried on
the ‘table and driven by an electric motor,
electricity being supplied to the motor through
slip rings on the drive table and co-operating
brushes on the framework.
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ping means for locatmg the boring tool or
bucket in the bar or casing being arranged
for automatic initiation in response to move-
ments which take place when the weight on
the hoist rope is relieved by the boring tool
or bucket touching the bottom of the hole.

8. ‘A rotary ground boring apparatus as
claimed in claim 7, wherein the gripping
means includes a frame adapted for attachment
to the hoist rope and arranged for limited
axial sliding movement on a tool or bucket
carrying bar, and segments carried around said
frame and. hinged to it by toggle links, each
of said segments having an inclined surface
adapted to engage a co-operating frusto-coni-
cal surface attached to the tool or bucket carry-
ing bar whereby downward movement of the
frame and segments under gravity, when the

boring tool or bucket touches bottom as -

aforesaid, moves said segments outwardly
initially to bear against the inside surface of
the hollow bar or casing, the gripping action
being subsequently magnified by the driving
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action of the toggle links when the direction
of rotation of the hollow bar or casing is re-
versed, springs being connected between the
links and frame to assist said retraction.

10. A rotary ground boring apparatus as
claimed in any of claims 1 to 9, wherein the
ground bearing members supporting the
framework consist of jacks arranged for hy-
draulic operation either individually, for initial
adjustments, or in unjson for lowering or rais-
ing the boring apparatus.

11, A rotary ground boring apparatus sub-
stantially as hereinbefore described and illus-
trated with reference to Figures 1 to 7 of

the accompanying drawings.
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