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1

This- invention
ground hering: devices.

For-certain’ groung-tests, ground boring-devices
are used which comprise-a rigid rod or-tube hav-
ing, for instance, a diameter-of one inch-or-more,
whiclhi rod- or tube is driven- into- the ground- in
vertical'or substantially vertical direction. If the
depth of: the-hole to be bored-is considerable, for
instance 190 ft. or-more, the horing rod consists
of- g plurality of rod members longitudinally
joined to-another. Usually, the rod is'driven into
the-ground by means of a ram or hammer having
an-opening for the rod; said -hammmer veing adapt-
ed- to: strike a blow upon a blow transmitting
member-detachably securad tothe rod. Said blow
transmitting membey is gradually moved upwards
on the rod as the latteris driven down more-and
more-into the-ground. Hitherto, the blow trans-
mitting member is usually secured to the bore rod
by means of a screw-actuated clamping device,
which; however, is not absolutely reliable-and the
operation of which is-time-wasting.
bore rod- is liable to be- deformed- by the heavy
clamping action-which is often necessary to se-

cure firm engagement between the rod and: the

blow- transmifting- member. The above named
construction is not only inconvenient in manipu-
lation-but is detrimental’ to - the bore rod-which
is freguently subject to wear-due to thefact that
the blow transmitting-device, especially when op=
erating in-hard ground, is-sliding' on the rod-in
clamped position. . A further inconvenience co-
herent: with ground boring devices of the type
considered consists in the'use of unpractical lift-
ing jacks or similar mechanisms for: lifting the
rod driven down intothe ground.

The’ invention- has- for its- object to provide a
ground boring or penetrating device of the char-
acter indicated, by-which the above-inconven-
iences-are entirely avoided. The principal object
of the-invention is-to provide a blow transmitting
device: which automatically can be fastened: to,
and released from the bore rod by the agency of
the bore driving hammer. A further object of
the invention is to provide a: jack device for con-
venient' lifting-of the rod from.the ground after
the boring -operation is finished.

Further ‘ekiects -of the invention -will” appear-

from the following description of a preferred em-
bodiment of the invention, reference being had to

the accompanying drawings forming part of this:

specification and in which—
Pig. 1 is.a:general view of. the boring device
with .the various parts thereof in:operative posi=

tions; Fig. 2:-is & sectional.view, to an enlarged

relates to improvements- in-

Further; the
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2
scale, of* tire- blow transmitting- device, and: the
movable plate associated with the bore rod; Fig:
3 i&-a-top -view of: the blow transmitting member
shown in Fig: 2; with the wedge members omit-
ted; Fig. 4' is-a vertical sectional view through &
lifting: device, parts thereof being shown'in ele-
vation; and Fig, 5is°a top view of a detail be-
longing to the lifting device: :

The' invention may- be applied’ not™ only to
ground’boring. or penetrating-devices . but also-to
similar devices by means of- whicli & member of
tube-or-rod shape is to be forced’into; and with-
drawii from:a mass or.body. Although theinven-
ticn is particularly intended:to be used in con-
nection with rods or tubes for-ground testing pur-
poses and having a diameter-of one inch:.or-some
irrches; it will be: obvious-that the invention may
be- equally - well” used- for tubes. or rods having-
smaller-or larger cross=sections, for-ihstance, for:

-tubes-having-an cuter diameter-of some feet.

Referring now to-the drawing; numeral i indi-
cabes the bore rod which is intended to. be driven
into the ground and’which normally consists of
a’ plurality of rod: members suitably secured to
each othler; each rod member: having; for in=
stance; a length of about 10 £t. The joints 2 are
advantageousiy” constructed im a manner  such
that the: end- portions-of the rods-are provided
with internal threads for-a connecting screw 2a.
80 as to avoid projecting parts, such as connecting
sleeves or the like members. Numeral 3 ‘indicates:
a ram’ or hammer having a central passageway
for-the-rod " and being provided with operating
handliés- 4 and’ downwardly  extending: abutting
faces 5-and 6;: The hammer is-intended to strike
blows" upon- & blow transmitting member T con-
sisting- of* & casing-8 and a number of wedges §:
surrounding thie-bore rod {. The rod | further

xztends - through a combined” vertically adjust=
able-support and lifting jack 10 which - will ‘he de-
scribed in-defail latér on-and on which there is:
resting a-movable plate f1 having a central open-
ing- 8 for-the rod - (Fig: 2)., The jack 10" can
be operated manually by means of an iron bar or
lever-12°having a needle point 12 on'its outer-end
which may be used ‘for making a starting hole for
the rod to be driven into the ground.

As will'be seen-from- Fig: 2; the casing-8-has-a
central bore-in-the' shape-of ‘an inverted frustum
of-a‘cone: The inner-face 21 of ‘the casing is ar-
ranged: to- cooperate: with- the outer-faces of the'
wedges & whereby: to-force the inner faces of the-
wedges- into:locking engagement.-with-the-rod" I
If- the- hammer -3%i§ turned through-90° about the-
rod’ I as’ compared® with ‘the- position-shown «in- -
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 -Fig. 1, the abutment 6 will strike, upon downward
: movement of the hammer, on the upper abut-
. ments 4 of the wedges and thereby cause firm
. engagement between the casing 8 and the wedges
© 9 and between the wedges and the rod [, with
i, the result that the bore rod will be moved down-
" wards together with the blow transmitting mem-
. ber so as to be driven into the ground. With the
© hammer -in the angular position indicated, the
- abutments § will not come into contact with the
blow transmitting member. If the blow trans-

ing-stick 19 of suitable length, by means of which
a mark may be taken on the bore rod to indicate

~the position to which a certain part of the ham-

&

10

i mitting member has been forced downwards to
. & certain extent, it must be moved a certain dis- !

| tance upwardly relative to the rod 1. To this
end, the hammer 3 is turned into the position
shown in Fig. 1, in which the abutments 5, which
. are projecting downwardly beyond the abutment

15

8, will come, upon downward movement of the -

© hammer, into contact with upwardly projecting
abutments 15 on the casing 8, which abutments

_extend above the upper edge 18 of the casing (see

. also Fig. 3). ‘

In the position shown in Fig. 1, when the abut-

casing. 8 will tend to get loose from its locking
- engagement with the wedges. However, the cas-
' ing and the wedges are normally so firmly inter-
locked: that, if the ground is loose or yielding,
the member 8, 9 will be forced downwards to-
. gether with the rod rather than be unfastened
. from the rod. In order to ensure releasing of the
* blow transmitting member from the rod even if
. the latter continues to move downwards, a com-
bined support and lifting jack is provided between

the downwardly projecting lower ends 171 of the 32

- wedges and the ground, which support prevents
. continued downward movement -of the wedges.

20

- ments 5 are striking upon the abutments 15, the
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The said support is constructed and arranged to

constitute.a combined adjustable support and rod
© lifter comprising a lifting jack 10 which steadily
. rests on the ground and through which the rod I
. extends so as to be guided and maintained prop-

. erly in position relative to the work. The loose

. plate i{ prevents the support 10 from being dam-
| aged by engagement with the blow transmitting
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. member, When thé lower end portions 17 of the :
- wedges come into contact with the plate 1{ rest- -

. Ing on the support, the hammer § striking on the
casing 8 will release the same from the wedges,
. thereby unfastening the blow transmitting mem-
ber from the rod 1. .
If the boring operation is to be continued, the
blow transmitting member T is to be moved up-
: wards a certain distance on the rod f. To this
- end, the plate Il is preferably rapidly lifted. to-
. gether with the blow transmitting member rest-
i ing thereon, the hammer 3 being again turned
through an angle of 90° and maintained in a po-
. sition a certain distance above the jack. If, dur-
ing the rapid upward movement of the blow
transmitting member, the upper portions 4 of
‘ the wedges come into contact with the abutment
6, the casing 8 will due to inertia continue its
- upward movement so as to effect sufficient en-
-gagement with the wedges to fasten the blow
transmitting member to the rod I.
Inorder to obtain rational tests of the quahtles
: of -the ground with respect to its resistance to the
downward movement of the bore rod, the hammer
' should: exert blows of equal power at each downs=

- ward stroke.  In other words, the hammer should

.‘always be lifted to the same height above the
blow transmitting member and be allowed freely

“ mer is-advantageously provided with a measur-

60

70.

~ to fall by its own weight. To this end, the ham- -

%

raer is to be lifted.

Although the wedges shown in the drawing by
way of example are projecting above and below
the end faces of the casing 8, it will be obvious
that the invention is not limited to this particu-
lar construction, and that one or both end por-
tions of the wedges may be located within the cas-
ing, in which instance the projecting portions (4
and {7 may be replaced by suitable rings or simi-
lar members, Obviously, the inner abutment 6
may be located at a lower Ievel than the outer
abutments 5, in which instance the upper faces
of the wedges should be located below the abut-
ments {5 or even below the upper edge (6 of the
casing 8.

In order to obtain firm engagement of the blow
transmitting member, there must be a certain
clearance 28 between the wedges when they are
abutting both against the casing and the rod I.
Although two wedges are shown in the drawing,
it is obvious that one wedge only or more than
two wedges may be used.

The lifting jack illustrated in Fig, 4 comprising
a screw 3! with a central bore 38 for the rod |
and a head 32 rigidly secured to the upper end
of the screw by any suitable means such as the
pin 42 (Fig. 4). The screw cooperates with a
nut 33 secured to a casing 34 which by means
of a base plate 35 steadily rests on the ground.
At its lower end, the screw 3{ has secured there-
to a.guide ring 38 serving also as a base plate
for the screw. If the ring 3§ is threaded onto
the screw, the path of the threads is advanta-
geously opposite to that of the screw 3f. The
head 32 has, for instance, four symmetrically
disposed radizal holes 87 for engagement with
one or more bars or levers {2 (see Fig. 1) for ro-
tating the screw 3i. It will be seen that the:
hollow sleeve or jack member 3{ may be inserted
in position before the rod or elongated member
{ is driven into the ground or material, so that
the sleeve is immediately available to be brought
into operation to extract the rod or penetrating
member | from the ground or work.

During the operation of the combined support
and lifting jack {8, the head 32 is acting upon a
flow transmitting member or an ordinary pipe
tong secured to the bore rod. TIf, however, accord-
ing to the embodiment shown, the head 32 is ro- .
fated upon upward movement of the screw, it is
preferred to provide the head with a bearing
which advantageously is in the form of an axial
thrust ball bearing 3$8. If, according to Fig. 4,
the bearing 38 is sunk into the head 32, in order
to protect the bearing when -the jack is used as a
support for releasing the blow transmitting mem-
ber from the bore rod, a loose ring or similar
member 239 is preferably placed between the bear-
ing and the member secured to the rod. .The ring
39 has a longitudinal slot 48 so that it can be
easily removed from the rod.

The blow transmitting member secured to the
rod may, in: smaller boring devices, consist of one
or more pipe tongs. In cases where great forces
are necessary- to lift the bore rod out of the
ground, said ‘member is advantageously consti-
tuted by the blow transmitting member, In this
case, the lifting force is transmitted to the casing
8 of the blow transmitting member -1 by means
of a ring {3 (see Fig. 1) similar to the ring 39 and
placed upon the plate {1, The blow transmitting
member may be placed upside down, in which
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ingtance the lifting force will be transmitted to
the wedges 9.

The invention is obviously not limited to the
construction of the lifting jack just descrlbed
While, in the embodiment illustrated, the head
32 is rigidly fixed to the screw, it may instead
thereof be retatably mounted on the screw whieh,
in this instance, may be provided with holes for
the bars or levers {2. In a similar manner, the
nut 33 may be mounted for rotation, and the
screw arranged to move in axial direction wmh—
out rotation.

Also in other respects, the invention is not
limited to the embodiment thereof shown and
described above. For instance, the blow trans-
 mitting member may be disposed or consfructed

in 2 manner such that, when the bore rod is to
be driven into the ground; the blows are de-
livered upon the casing 8 rather than upon the
wedges.

What I claim is:

1. A ground penetrating device comprising a
rod, 2 hammer movable longitudinally of said
rod, and a blow transmitting member on-said
rod, said blow transmitting member including a
casing and at least one wedge movable relative
to said casing whereby either to fasten said blow
transmitting member to, or to release said mem-
ber from said rod, and said hammer having two
abutments and heing arranged to assume dif-
ferent angular positions relative to said blow
transmitting member, one of said abutments be-
ing arranged in one of said positions to con-
tact with said casing to release the blow trans-
mitting member from the rod, and the other one
of said abutments being arranged in another posi-
tion of said hammer to contact with said wedge
to fasten the blow transmitting member to the
rod.

2. A ground penetrating device comprising a

rod, a hammer movable longitudinally of said

rod and rotatable to assume different angular
positions relative to said rod, and a.blow trans-
mitting member on said rod, said blow trans-
mitting member including a casing and at least
one wedge movable relative to said casing where-

by either to fasten said blow transmitting mem-

ber to, or to release said member from said rod,
said hammer including a first abutment arranged
in one of said positions-to contact with said cas-
ing to release the blow transmitting member from
the rod, and a second abutment arranged in an-
other position of said hammer to contact with
said wedge to fasten the blow transmitting mem-
ber to the rod, said wedge being arranged in the
fastening position to preject ouiside at least one
end of said casing.

3. A ground Dpentrating device comprising a
rod, a hammer movable longitudinally of said
rod and rotatable to -assume different angular
positions relative to a blow transmitting mem-
ber, and a blow -transmitting member on said
rod, said blow transmitting member including a
casing and at least one wedge movable relative
to said casing whereby either to fasten said blow
transmitting member to, or to release said mem-
ber from said rod, said hammer including a
first abutment arranged in one of said positions
to contact with said casing to release the blow
transmitting member from the rod, and a second
abutment arranged in another position of said
hammer te contact with said wedge to fasten the
blow transmitting member to the rod, said first
abutment projecting beyond said second .abut-
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. ment as viewed in the direetion of the workmg

stroke of said hammer

4. A ground penetratmg devme comprising a
rod, a hammer movable long1tud1nally of said
rod and rotatable to -assume different angular
vposmons relative to a blow transmlt’rung mem-
ber, and a blow transmitting meinber on said
rod, sald blow transmltt;ng rlember mcludlng
a casmg and at leaut one wedge movable rela-
tive to said casing whereby elther to fasten said
blow transmlttmg member to, or. 1o release sald
member from said rod, said hammer mcludmg a
first abutment arranged in one of said pesitions
to contact w1th said casing to release the blow
transmlttmg member from the rod, and a sec-
ond abutment arranged in another position of
said hammer to contact with said wedge to fasten
the blow transmitiing member to the rod, said
abutments being located at different radial dis-
tances from said rod. )

5. A penetratlng device of the class described
including 2 hammer, a blow transmitiing mem-
ber arranged to be engaged by the hammer, said.
hammer bemg rotatable relative to said blow
transmitting member and having spaced. sur-

~ faces arranged to.selectively engage complemen-

tary surfaces on said blow transmitting mem-
ber so that in one posmon the hammer when
brought into engagement with the blow trans-
mitting member fastens the latter to a tool and

" rotated to another position releases the blow
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transmitting member from the tool, the parts
being constructed and arranged so that when
the hammer contacts one of said spaced surfaces,
the other surface is out of eontact therewith.

6. A ground peaetratmg device comprising a
rod, a rotatable hammer movable lengitudinaily of
the rod, a blow transmitting member on said rod
having separate outer and inner coaxially -dis-
posed wedging elements said hammer having
transversely disposed offset surfaces, one of said
surfaces arranged to engage one of the wedg-
ing elements to fasten the blow transmitting
member to the rod and the ether surface ar-
ranged to contact the other wedging element to
release the blow transmitting element from the
rod, the parts being constructed and arranged
so that when the hammer is rotated to contact
with one of the wedging. elements, the other
wedging element is free from engagement there-
with.

7. A ground penetrating device comprising a
rod, a rotatable hammer movable longitudinally
of the rod, a blow transmitting member on said
rod having separate outer and inner coaxially
disposed wedging elements, said hammer hav-
ing transversely disposed offset surfaces, one of:

said surfaces arranged to engage the inner wedg-

ing element to fasten the blow transmitting mem-
ber to the rod and the other surface arranged
to contact with the outer wedging element fo
release the b1ow transmlttmg element from the
rod, the parts being constructed and arranged
so that when the hammer is rotated to contact
with one of the wedging elements, the other wedg-
ing element is free from engagement therewith:

8. A penetrating device comprising an - elon-
gated member, a hammer, a blow transmlttmg
member mcludlng inner and outer wedging ele-
ments adapted to be fastened to said elong ated
member upon the working stroke of said hammer
as the latter is brought into contact with one
of said wedging elements and adanted to be re-
leagsed from said elonga.ted member upon the
working stroke of said hammer as the latter is
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brought into contact with the other of said wedg-
ing elements, the parts being. constructed and
arranged so that when the hammer is brought
in a position to contact with one of the wedging
elements the other wedging element is free from
engagement therewith, and a support for the blow
transmitting member having a vertical opening
through which the elongated member extends,
said blow transmitting member being movable
downwardly during the operation of the device
to rest on the support, said hammer when the
blow transmitting member contacts said support
being moved to 2 position so that the hammer
when brought into contact with the blow trans-
mitting member strikes the other.of said wedging
elements to release the blow: transmitting mem-
ber from the elongated member.

9.-A penetrating device comprising an elon-
gated member;, a hammer, g blow transmitting
‘member including inner and outer wedging ele-
ments adaplted to be fastened to said elongated
member upon the working stroke of said ham-
mer as the latter is brought into contaect with
one -of said wedging elements and adapted to be
released from said elongated member upon the
working stroke of said hammer as the latter is
brought into contact with the other of said wedg-
ing elements, the parts being constructed and
arranged so that when the hammer is brought
in a position to contact with one of the wedging
elements the other wedging element is free from
engagement therewith, a support for the blow
transmitting member having g vertical opening
through which the elongated member extends,
said blow transmitting member being movalle
downwardly during the operation of the device
to rest on the support, said hammer when the
blow transmitting member contacts said support

being turned so that the hammer when brought:
into contact with the blow transmitting membei-
strikes the other of said wedging elements to:
~release the blow transmitting member from the

elongated member, and a plate mounted on the

. top of the support having an orening through,

which the elongated member extends, said plate

"being arranged to raise the blow transmitting:

member awdy from the support when the wedging

- elements are released from the elongated mem-

ber.

10. A penetrating device comprisiﬁg a boring’

rod, a hammer, a blow trahsmitting member in-
cluding inner and outer wedging elements adapt-
ed to be fastened to said rod upon the working-

stroke of the hammer when the latter is brought.
into contact with the inner wedging element and:
adapted to be released from said rod upon the

working stroke of said hammer as the latter is

brought into contact with the outer wedging ele-
ment, the parts being constructed and arranged.

;' so that when the hammer is brought in a posi-
tion to contact with one of the wedging elements
the other wedging eleiment is free from engage-

ment therewith, and an adjustable support hav--
ing a vertical opening through which the boring:
rod extends, said blow transmitting member being.
movable downwardly during the operation of the:-
device to rest on the support, said hammer when |
the blow transmitting member rests on the sup-~:
port being turned so that upon continued op--

eration, the hammer contacts with the. outer
wedging member to release the blow transmitting

member from the rod. :

“11."A penetrating device comprising a horing. -
rod, a hammer, a blow transmitting member in-
cluding inner and -outer wedging eléments adapt-

7

. 8 :
ed to be fastened to- said rod upon thé working
stroke of the hammer when the latter is brought
into contact with the inner wedging element and
adapted to be released from said rod upon the
working stroke of said hammier as the latter is
brought into contact with the outér wedging ele--
ment, the parts being construetéd and arranged
so that when the hammer i brought in a posi-

_ tion to contact with one of the wedging elements
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the other wedging element is free from engage-
ment therewith, an adjustable support having 2
vertical opening through-which the boring rod
extends, said blow transmitting member being
movable downwardly during the operation of the
device to rest on the support, said hammer when
the blow transmitting member rests on the sup-
port being turned so that upon.continued opera-
tion, the hammer contacts with the outer wedg-
ing member to release the blow transmitting
member from the rod, and a plate longitudinal-
1y slidable on the boring rod and arranged to rest
on the top of said support, said plate when the
blow transmitting member is released from the
rod being arranged to move the blow transmit-
ting member away from the support. o

12. A ground penetrating device comprising a
rod, a rotatable hammer movable longitudinally
of the rod, a blow transmitting member on said
rod having separate outer and inner coaxially
disposed wedging elements, said hammer having
transversely disposed offset surfaces, one of said
surfaces arranged to engage the inner wedging
element to fasten the blow transmitting member
to the rod and the other surface arrangsd to
contact with the outer wedging element to re-
lease the blow transmitting element from the rod,
the parts being constructed and arranged so that

when the hammer is rotated to contact with one --

of the wedging elements, the other wedging ele- -
ment is free from engagement therewith, a sup-
port for the blow transmitting member having. a
vertical opening through which the rod extends,
said blow transmitting member being movable
during the operation of the device to rest on the
support, said hammer when the blow transmit-
ting member contacts said support: being-turned

-so that the hammer when brought into contact:

with the blow transmitting member strikes the
outer wedging element to release the blow trans-
mitting member from the rod.

~13. A ground penetrating device comprising a’

‘rod,. a rotatable hammer movable longitudinally

of the rod, a blow transmitting member on-said

. rod having separate outer and inner coaxially

55

a0

disposed wedging elements, said hammer having
transversely disposed offset surfaces, one of said
surfaces arranged to engage the inner wedging
element to fasten the blow transmitting member
to the rod and the other surface arranged to con-
tact with the outer wedging element to release
the blow transmitting element from the rod, the
parts being constructed and arranged so that -
when the hammer is rotated to contact with one

S0f the wedging elements, the cther wedging ele-

65

70

75

ment is free from engagement therewith, a sup-
port for the blow transmitting member having 3
vertical opening through which the rod extends, -
5aid. blow transmitting member being -movable
during the operation of the device to rest on the
support, said hammer when the blow transmit-
ting member contacts said support being turned
so-that the hammer when:brought into contact
with the blow transmitting member strikes the

" outer wedging elemeni to. release theé blow trans- B
mitting member from the elongated member, and -~
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a plate mounted on the top of the support hav-
ing an opening through- which the rod extends,
said plate being arranged to raise the blow trans-
mitting member away from the support when
the wedging elements are released from the rod
and the hammer is raised to its uppermost po-
sition, so that when the blow transmitting - mem-
ber contacts with the hammer, it will cause the
wedging elements to be fastened to the rod,

14, A ground penetrating device comprising a
rod, a rotatable hammer movable longitudinally
of the rod, a blow transmitting member on said
rod having separate outer and inner coaxially
disposed wedging elements, said hammer having
transversely disposed surfaces, one . of sa‘d sur-
faces arranged to engage one of the wedging ele-
ments to fasten the blow transmitting member
to the rod and the other surface arranged to con-
tact the other wedging element to. release the
blow transmitting element from the rod, the parts
being constructed and arranged so that when the
hammer is rotated to contact with one of the

wedging elements, the other wedging element is

free from engagement therewith.

15. A penetrating device having in combination '

an elongated member, a hammer, a blow trans-
mitting member including inner and outer wedg-
ing elements adaptad to ke fastened to said elon-
gated member upon the working stroke of said
hammer as the latter is brought into contact with
one of said wedging elements; the parts being
constructed and arranged so that when the ham-
mer contacts one of the wedging elements it is
out of contact with the other wedging element,
a shifting support for the blow transmitting mem-
ber having a vertical opzning and being longitudi-
nally slidable on said elongated member, said
shifting support, when the wedging elements are

10

10 |

released from the elongated member and sald.

hammer is raised to its uppermost position, being - :

arranged to move the blow transmitting member
rapidly against the hammer so that when the
blow transmitting member contacts with the ham- .
mer it will cause. the wedging elements to be
fastened to the elongated member, :

16. A -penetrating device of the class. described
comprising an elongated member to ke driven
into a material by the blows of a hammer, a blow
transmitting member comprising an outer wedg-
ing member and a plurality of separate, symmet-
rically disposed.inner wedging members adapied

" to-be arranged around and to be fastened to said
15

20

30

<t

elocngated member, and a hammer slidable along
the- elongated member to simultaneously acrply
impacts on the symmetrically arranged- inner
wedging members without contacting the outer

- .wedging member,

ARNE INGEMAR SUNDBERGH.
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