- 1 Construction Apparatus The invention relates to a
construction apparatus conprising a carriage and a
mast el enment, with a hinge being provided on the nast
el enent, about which the nmast el enment can be pivoted
on the carriage froman approximately-vertica
operating position into an inclined transport
position, in which the mast! €l enent ext ends

| ongi tudi nally beyond the carriage. A construction
apparatus according to the preanble can be taken from
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| ower nmast el enent extends forwards in an

upwar d-i ncl i ned manner, while the up mast el enent
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the hinges in such a manner that the lower mast element

extends forwards in an upward-inclined manner, while the
upper mast element 1s folded backwards into a horizontal
position, in which it extends longitudinally beyond the
carriage. According to DE .44 36 264 Cl the lower hinge can be
provided on a tubular boom, whose cuter surface forms a slide
fit together with the inner surface of a sleeve-shaped
receiving part provided on the carriage of the construction
apparatus. As a result, a pivoting movement of the raised
mast is ensured both in a longitudinal plane of the carriage
and transversely thereto.

The o b j e ¢ t of the invention is to provide a construction
apparatus that is particularly simple in its construction and

compact during transport.




- 2 The object is solved in accordance with the

invention by a construction apparatus having the

features of claim1l. Preferred enbodinents are stated

in the dependent clainms. The construction apparatus
according to the invention is characterized in that

the hinge is arranged on a slidde, which is provided
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which 1imit the maximum pivoting angle of the mast element in
the transport position. Through a forward displacement of the
slide together with the hinge on the carriage the distance of
the hinge to these obstructions can be increased and a larger
maximum pivoting angle of the mast element can be achieved
thereby in the transport position. As a result, the vertical
clearance of the construction apparatus can be reduced in the
transport position of the mast element and conseguently a
particularly compact construction apparatus can be obtained

in a particularly simple manner.

Acording to the invention, since the mast element that
extends longuitudinally beyond the carriage in the transport
position is itself hinged to the slide, there is no need for
a second mast element to be placed into an obliquely upward

extending position in order to transport the construction



a second mast elenment to be placed into an obliquely
upward extending position in order to transport the
construction - 3 apparatus. Hence, according to the

i nvention the design of the construction apparatus is
particularly sinple. In addition, through a forward

di spl acenent of the hinge according to the invention
together with the mast el enent on the carriage, the
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slide an operating drive is provided thereon, in
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A particularly zreliable operation of the construction
apparatus in accordance with the invention is zrendered
possible in that for the active displacement of the sglide an
operating drive is provided thereon, in particular a linear
drive that preferably extends in one displacement direction
of the slide. Advantageously, the slide can be displaced
‘linearly, i.e. it is supported on the carriage in a one-
dimensionally displaceable manner, and here it is of
advantage for the displacement direction to extend at least
approximately horizontally. By preference, the linear drive
is designed as a hydraulic operating cylinder. However, it
can also be designed as a rack-and-pinion drive or a spindle
drive for instance. It is suitable for the linear drive to be
arranged, in particular hinged on its one side to the slide

and on its other side to the carriage.



~is designed as a hydraulic operating cylinder.

However, it can al so be designed as a rack-and-pinion
drive or a spindle drive for instance. It is suitable
for the linear drive to be arranged, in particular

hi nged on its one side to the slide and on its other
side to the carriage. - 4 Thetstability of the
construction apparatus according to the invention can
be increased in that the slide is. guided on t he
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when t he mast elenent is located. in the operatin
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hinge is therefore not arranged directly on the mast base but

is offset upwards along the mast element with respect to the
base. As a consequence, the mast element projects from
underneath the hinge, which is preferably arranged on the
upper carriage of the carriage and, especially when the mast
element 1is located in the operating position, it reaches
comparatively close to the ground. This allows for a
particularly relisble and versatile toocl guidance along the
mast element. Since the mast element extends on both sides of
the hinge in this arrangement of the hinge according to the
invention, the forces reguired to raise the mast element from
the transport position into the operating position are
particularly low. BAdvantageously, the hinge is arranged in
the lower quadrant, in particular in the lower octant of the

mast element.



the hinge in this arrangenent of the hinge according
to the invention, the forces required to raise the
mast el ement from the transport position into the
operating position are particularly |ow

Advant ageously, the hinge is arranged in the | ower
quadrant, in particular in the l-ower octant of the
mast el ement. In accordance with the invention the
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In accordance with the invention the transport dimensions of
the . construction apparatus can be reduced in that a
longitudinally extending recess is provided on the carriage
in order to accommodate the mast element 1in 1ts transport
position. Hence, according to this embodiment the carriage
can project upwards from both sides of the folded mast
element at least in some portions thereof. In the transport
pesition of the mast element an operator’s cabin of the
construction apparatus is suitably arranged laterally
adjacent to the mast element and/or is located laterally
adjacent to the guide frame.

A particularly efficient and at the same time compact
construction apparatus can be achieved according to the

invention in that on both sides of tha recess at least cne



can project upwards from both sides of the fol ded nast
el emrent at least in sone portions thereof. In the
transport position of the mast el enent an operator's
cabin. of the construction apparatus is suitably
arranged laterally adjacent to the mast el enent
and/or is located laterally - agljacent to the guide
frame. A particularly efficient and at the sane tine
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cylinders are provided that extend parallel to each other in
particular. For a particularly large pivoting angle of the
mast element in the transport position the hydraulic neck
cylinder is preferably arranged laterally on the mast
element, i.e. on a longitudinal side of the mast element

extending approximately parallel to the longitudinal plane.

A construction apparatus that 1is particularly easy to
transport 1is characterized in that on the mast element at
least one gupport is provided for retaining a drill rod. Such
a drill rod that can be designed as a Kelly rod in particular
can be guided on the mast element in a longitudinally
displaceable manner during the operation of the construction
apparatus. For the transport of the construction apparatus
this guide can be detached and the drill rod can be placed
into the support on the mast element. The support is suitably



cylinder is preferably arranged | aterally on the mast
el enment, i.e. on a |longitudinal side of the nast

el enent extendi ng approxi mately parallel to the

| ongi-tudi nal plane. A construction apparatus that is
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transversely to a | ongitudi nal “plane an
rotary head and with the mast element located in the
operating position, and here, for the purpose of
drilling in an inclined manner, the mast element is
pivoted transversely to a longitudinal plane and is

illustrated in broken lines in its upper portion; and

Fig. 3 shows a lateral view of the construction apparatus of
Fig. 1 in its transport condition, in which the mast

element is pivoted into its transport position.

A construction apparatus according to the invention is
illustrated in Figs. 1 to 3. The construction apparatus has a
carriage 2 comprising a lower carriage 71 designed as a
crawler running gear and an upper carriage 72 rotatably
supported on the latter. A pivotable mast element 10 is
hinged to the upper carriage 72 of the carrxiage 2 in the
longitudinal plane: thereof. In the illustrations of Figs. 1

and 2 the mast element 10 is located in an operating



illustrated in broken lines in its upper portion; and
Fig. 3 shows a |ateral view of the construction
apparatus of Fig. 1 in its transport condition, in
which the mast elenent is pivoted into its transport
position. A construction apparatus according to the
invention is illustrated inmFRgs. 1 to 3. The
construction apparatus has a carriage 2 conprising a

IRk 168l T iad a,hﬂshd 230 Red A% 1@ metitaWoe e AN gip@%&lmately
and @$ u%ger ca %e 72 rotatabl% ﬁiq%orted on t

&t t e hEvoE bldér RESECBI-enBht “46 ﬁFﬁSanPo Flg 3
mmWQWEaarrtage fidsof themeatriage PsimiHdwen in a transport

%%g.lttl%gxl nai plwﬁﬂght h:%‘[e {nas&n tl%%le!nltl Lﬁ r?[;' ?ﬂsﬁroc& d in the
Fi nd’ e mast el enent i's | ocated .
dﬁé@aﬁuﬁl@naésmw PA viHie hupRer mezar Elasifent 2 1@uch that it
exitends appkaxiraBt BeyonlnthBecyertagal2direction. In
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above the base 6 of the mast el enent 10. The hinge

axis 32 of the hinge 30 is arranged on a slide 50 )
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whieh awe emhrideed rails 51, 51 extending parallel and
longitudinally to the upper carriage 72, which are embraced
laterally and from below, i.e. from the ground-facing side,
by a respective front guide skid 32, 52’ of the slide 50 that
has an L-shaped cross-sectional profile. Above the two front
guide skids 52, 52’ the slide 50 has a transversely extending
yoke 53, which connects the two front guide skids 52, 52'.
This yoke 53 rests on the upper side of the guide rails 51,
517, In addition to the two front gulde skids 52, 52’ and
spaced therefrom the slide 50 has two rear guide skids 55
that are equally designed with an L-shaped cross-sectional
profile and embrace the guide railils 51, 51’. The terms
“front” and “rear” can be understood here in relation to the
hinge 30, i.e. the front guide skids 52, 52" are arranged
closer to the hinge 30 than the rear guide skids 55. The rear
guide skids 55 are likewise connected to each other by a

transversely extending yoke. As a result of the guide skids



| aterally and frombelow, i.e. fromthe ground-facing

side, by a respective front guide skid 52, 52' of the

slide 50 that has an L-shaped cross-sectiona

profile. Above the two front guide skids 52, 52' the

slide 50 has a transversely extending yoke 53, which

connects the two front guide_skids 52, 52'. This yoke

53 rests on the upper side of the guide rails 51,

51'. In addition to the two front. guide skids 52 52'
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di spl acenent of the slide 50 a hydraulic operating

cylinder 59 is arranged on the rear of the said slide,
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construction apparatus. As a result, it 1is possible ¢to
increage the maximum pivoting angle of the mast element 10,
i.e. the maximum angle of the mast element 10 with respect to
the wvertical 1line. This maximum pivoting angle can in
particular be defined by an obstruction located at the rear
of the upper carriage 72, such as a cable winch 74, which
limits the pivotal motion path of the mast element 10.
Through a forward displacement of the hinge 30 by means of
the slide 50 the distance of the hinge 30 to this cobstruction
is enlarged and the maximum possible pivoting angle is

thereby increased.

However, as can be taken from Fig. 1, the slide 50 ié
retracted during the operation of the construction apparatus
and the centre of gravity of the mast element 10 1is thereby
displaced closer to the centre of gravity of the carriage 2

so as to increase the tilt resistance.



50 can be displaced forwards on the upper carriage 72
together with the hinge 30 in order to transport the
construction apparatus. As a result, it is possible to

i ncrease the maxi mum pivoting angl e of the mast

el enent 10, i.e. the maxi mum angl e of the nmast

element 10 with. respect to . the vertical line. This

maxi mum pi voting angle can in particul ar be defined

by an obstruction located at the rear of the upper

carriage 72, such as a cable winch 74, which limts
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In the operating condition depicted in Fig. 1 the front guide
pulley 68 is pivoted forwards into an aligned position with
the drill rod 60. In contrast to this, in the transport
condition depicted in Fig. 3 it is pivoted backwards through
a retraction of the linear drive 77, as a result of which the

vertical clearance of the construction apparatus is reduced.

As can also be taken from Fig. 3, in order to achieve a
further reduction o¢f the wvertical c¢learance of the
construction apparatus in its transport position the drill
rod 60 can be removed from the longitudinally guiding power
rotary head 65, detached from the cable 67 and can be placed

on a support 61 provided in the upper portion of the mast
element 10.

‘As can be gathered from Fig. 2 in particular, the upper

carriage 72 has in its centre a recess 20 which extends



head is supported in a stationary manner on the head
of the mast elenent 10, the front guide pulley 68 is
pivotally supported on the mast el enent 10 by neans
of a boom 76. For the active pivoting of the boom 76
with the front guide pulley 68 a linear drive 77 is
provided. In the operating condition depicted in Fig.
1 the front guide pulley 68 is pivoted formards into
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Ls can be taken more particularly from Fig. 2, in addition to
being supported in a longitudinally pivotable manner by means
of the hinge 30, the mast element 10 is also provided in a
transversely pivotable manner on the upper carriage 72. In
this context the transverse pivoting movement is understood
as a pivoting movement transversely to the longitudinal plane
of the wupper carriage 72. For the transversely pivotable
support of the mast element 10 on the upper carriage 72 a
further hinge 40 is provided on the hinge bearing plates 33
of the hinge 30, the rotational axis of which is arranged
perpendicularly to the rotational axis of the hinge 30. This
hinge 40 is constituted by a bolt formed on the hinge bearing
plates 33 which engages into a sleeve located on the mast
element 10. Alternatively, the sleeve can also be formed on
the hinge bearing plates 33 and the bolt can be formed on the
mast -element 10. Just as the hinge 30 the hinge 40 located
directly adjacent thereto i1s spaced from the base 6 of the



11' are provided, which are each hinged on their one
.side to the mast elenent 10 and on their other side
to the slide 50. Alternatively, the neck cylinders
11, 11' can also be hinged to a stationary part of
the upper carriage 72. However, since the neck
cylinders 11, 11' are hinged tie t-he slide 50, the
| ongi tudi nal pivoting of the nast elenent 10 is
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33 and consequently the upper carriage 72.

Just as the two pivot c¢ylinders 43, 43‘ the two neck
cylinders 11, 11’ are also arranged parallel to each other,
ag a result of which two hinge points of the neck cylinders
11, 11" are present on the mast element 10. In order to
promote the active transverse pivoting of the mast element 10
the two neck cylinders 11, 11’ are likewise displaced in
opposite directions in synchronization with the counter-

directed operation of the two pivot cylinders 43, 437.



hi nge 40 a pivotal |inear drive designed as a
hydraulic pivot cylinder 43, 43" is respectively
provi ded on both sides of the nast elenent 10. In
Fig. 2 the pivot cylinder 43 is shown in different

pi voting conditions. The two pivot cylinders 43, 43
are each arranged, nore particy arly hinged on their
one side to the hinge axis 32 of the hinge 30 and on
their other side to a yoke 44 |ocated on the base of
the mast elenent 10 and extending transversely
thereto. The rotational axes of these hinges extend
at | east approxinately parallel to the rotationa
axis of the hinge 40. By operating the two pivot
cylinders 43, 43" in opposite directions the yoke 44
and consequently the nast el enent 10 connected

theg th is pivoted transversely with respect to the
hrﬁggﬁ%earing pl ates = 33 and consequently the upper
carriage 72. Just as the two pivot cylinders 43, 43

the t 595 VAN . ! .e.al.so arranged
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- the hinge is arranged on a slide that is provided on
the carriage by being guided in a longitudinally

displaceable manner.

2. Construction apparatus according to claim 1,
wherein
for the active displacement of the slide an operating
drive is provided thereon, in particular a linear drive
that preferably extends in one displacement direction of
the slide.

3. Construction apparatus according to claim 1,
wherein
the slide is guided on the carriage in a rctationally

fixed manner.



carriage, wherein - the hinge is arranged on a slide
that is provided on the carriage by being guided in a
| ongi tudinally displaceable manner. 2. Construction
apparatus according to claiml1l, wherein for the
active displacenent of the slide an operating drive
is provided thereon, in partigular a |linear drive
that preferably extends in one displacenent direction
of the slide. 3. Construction apparatus according to
ein the slide is U|ded on the carriage

alm
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apparamh&eaﬁcordlng to cIa|n11 wherein on the
carriage a guide frane, rising at least two guide
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appar eac@&FalﬁBetﬁaE@a?%%Q? bedng e dede iR Rgetigular on

arr anged /o thgerashe eGQIBAL fidmed portion which is
spaced fromthe base of the nmast el enent. 6.

Construction apparatus according to claim1l, wherein

ket weeidrisheubicned apgatheusvsécatEmntta dfunkher, hinge
is arr %pd for the transverse pivoting of the mast
el eme 7 PConst ructi on apparatus according to claim

1, the hinge is arranged on the mast element in a portion

which is spaced from the base of the mast element.

6. Construction apparatus according to claim 1,
wherein
between the hinge and the mast element a further hinge

is arranged for the transverse pivoting of the mast

element.

7. Construction apparatus according to claim 1,
wherein
on the carriage a longitudinally extending recegs is
provided for accommodating the wmast element in its

transport position.

8. Construction apparatus according to claim 7,
wherein
on the carriage at least one hydraulic power pack is
provided for the supply of hydraulic drives of the

construction apparatus.



wherein on the carriage a |ongitudinally extending
recess is provided for accommpdating the nmast el enent
inits transport position. 8. Construction apparatus
according to claim7, wherein on the carriage at

| east one hydraulic power pack is provided for the
supply of hydraulic drives of e construction
apparatus. - 15 9. Construction apparatus according
to claim1, wherein at |east one hydraulic neck

Y| | Ndesnd SoRfQedoathlel absobkfged-onds, ane side
to the carriage an 6n i ts er si e to the ndst

el enerwhempiie t he hinge. 10. Construction appar at us

accor dingy é&%&léﬁénﬂydr &ggﬂ?%g égiiﬂggg f% gﬁ%ﬁﬁﬂ%%, which

| east one support is provi al ni ng
rod. is hinged on its one sgide to the carriage and on its

other side to the mast element above the hinge.

10. Construction apparatus according toc claim 1,
wherein
on the mast element at least one support is provided for

retaining a drill rod.



