- 1 - Construction Apparatus The invention relates to

a construction apparatus conprising a carriage and a

mast el ement, with a hinge being provided on the mast

el enent, about which the nmast el enment can be pivoted

on the carriage froman approxi mately vertica

operating position into aniinclined transport

position, in which the mast el enment extends

| ongi tudi nally beyond the carriage. A construction

apparatus according to the preanble can be taken from
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the hinges in such a manner that the lower mast element

ektends forwards in an upward-inclined manner, while the
upper mast element is folded backwards into a horizontal
position, in which it extends 1longitudinally beyond the
carriage. According to DE 44 36 264 Cl the lower hinge can be
provided on a tubular boom, whose outer 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.



The object is solved in accordance with the invention
by a construction apparatus having the features of
claiml. Preferred enbodinments are stated in the
dependent clains. -The construction apparatus
according to the invention is ,characterized in that
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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 consequently 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



3 apparatus. Hence, according to the invention 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 element on the carriage, the tilt resistance

of the construction apparatus an be increased in the
transport position of the mast elenent, especially in
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A particularly reliable operation of the construction
apparatus in accordance with the invention is rendered
possible in that 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. Advantageously, the slide can be displaced
“linearly, i.e. it is supported on the carriage in a one-
dimensionally displaceable manner, and here it 1is 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.



arranged, in particular hinged on its one side to the
slide and on its other side to the carriage. 4 The
stability of the construction apparatus according to
the invention can be increased in that the slide is
guided on the carriage in a r%tatlonally fixed

manner. I n particular, this can be understood in that
a turning of the slide with respect to the carriage

i s not possible about a longitudinal axis of the
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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 is located in the operating position, it reaches
comparatively close to the ground. This allows for a
particularly reliable and versatile tool 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 required to raise the mast element from
the transport position into the operating position are
particularly low. Advantageously, the hinge is arranged in
the lower quadrant, in particular in the lower octant of the

mast element.



the | ower quadrant, in particular in the [ ower octant

of the mast elenent. 5 |In accordance with the

i nvention the hinge serves to pivot the mast el enent
between the transport position and the operating

position. In addition, prOV|S|gn can al so be made for
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towards the carriage.

In accordance with the invention the transport dimensions of
the . construction apparatus can be reduced 1in that a
longitudinally extending recess is provided on the carriage
in order to accommodate the mast element in its 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
position of the mast element an operator’s cabin  of the
construction apparatus is suitably arranged laterally
adjacent to the mast element and/or 1is 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 the recess at least one



adj acent to the nast elenent and/or is |ocated
|aterally adjacent to the guide frane. A particularly
efficient and at the sane time conpact construction
apparatus can be achi eved according to the invention
in that on both sides of the recess at |east one - 6
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mast element in the transport position the hydraulic neck
cylinder 1is preferably arranged 1laterally 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 is particularly easy to
transport is characterized in that on the mast element at
least one support 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 1longitudinally
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



transport is characterized in that on the mast el ement
at | east one support 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 nast
element in a longitudinally displaceable manner
during the operation of the cordsfruction apparatus.
For the transport of the construction apparatus this
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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 carriage 2 in the
longitudinal plane  thereof. In the illustrations of Figs. 1
and 2 the mast element 10 is located in an operating



A construction apparatus according to the invention is
illustrated in Figs. 1 to 3. The construction

apparatus has a carriage 2 conprising a | ower

carriage 71 designed as a craw er running gear and an

upper carriage 72 rotatably sgpported on the latter.
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nge axi s ‘at “ex orl zon
t fapbversidy e the maghgteintall Gl %Saﬁdrﬂﬁo 3Ri hge a hinge

bgars ngopl@tes 33tkhak mﬁimllqngahadltrwdswefﬂs@my to the
t he nast el ement. 10 and t hr oug t he hlgagaaX|s33 that

ekPRAtud L hifdge e fngt ‘fﬂ?at 9?3 FE& T8RPy
qhﬂyErmdmaImnqnfhdﬁnahbynﬁs@methaem&stOelémenhlmgeand through

2o B 2104 l“'}? glgt]}gf 3%1%&1%5{8 Cealb Addd8PP1ates 33 are

guided in a e manner _on the
@Jpﬂé@ngeecérar%‘g@ e brse sO%ﬁd}e FEERY HE -upper

carriage 72 are two gU|de rails 51, 51' extending

| d t || t ' .
E LA N S
fgmnmémelgraud@ﬂ@mﬂu@}mahiy diﬁPkﬁQﬁﬁhﬁﬁnmaﬁpﬁﬁoﬁm the upper
ggéﬁ %%d7§2 32t (R, Slg A% Rikd hl tRa8SupPer carriage 72

Cross- sectlonal profile. Above the two froni
gk ele §WPd59W2d€52'r%h%Sslﬁae 50 Has &¥teAkVer sBpyallel  and
exsegdi@inally 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 52, 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,
51/. In addition to the two front guide 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 rails 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



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
gui de skids 52, 52' and spaced therefromthe slide 50
has two rear guide skids 55 that are equally designed
Wi th an L-shaped cross-sectioenal - profile and enbrace
the guide rails 51, 51'. The ternms "front" and "rear"

undeg st ogdy gr ok r%'ﬁhb%ﬂlh@ thesehiR98:530the slide
ki ds 5 ed

_ e’ front gui are arran
cEbesle?r gtucieﬁieom ﬁ@@ SerERaget Heme%rr@*‘tﬁ%ﬂeo ]dzé fHigced manner

e rRar bgyhgle ki3 a22aBle | idcawilse cmneehed thbngltudlnal

AR oF AR farad on b rvsnieg T oty (B Yokes

connectlng these skids, the slide 50 is guided on the

G I ig bﬂt b§9taﬁ é”“ﬂlﬁﬁé” %%d H@Bneéerﬂqﬁéfﬁy extending

beil ng acea e SO in the I t udi nal
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rear of e said IS in turn ar an ed

EHS tPpeirt £ itdtfe FRETaNNg FYiEndE 55 % t6 a8 being
tdha apeydatirms eyki Bdede590i.s depicted as belng

detached fromthe slide 50. Through the slide 50 it is
possible to horizontally displace the hinge 30 and

CBnzsegheritiey aliald Gleritpokd | pReHiblieh & adiarizandipddy fg-splace

\Mﬂé1Hﬁﬁg&*éot&h&h@oHQQQﬁeﬁ@dyl@ﬁé 13wéet bb@tl@ﬂrbfa@ﬁe mast
In particular, as depjcte

y th lid 50
Snrtralta Spi AEF 1 SERBRHE P ¢ hBeugRET AT TR 5 72 Of the
tcegetikese v t hin heatht hgel 8O, i as odepictedt imangpgrt 3t héhe slide
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increase t ivoting angle of the nast
dlogmiier 0 with ethehehiRgPmuAPangle SFdehe tasttransport the

lHuctAon t BppaspeGE.t OAs a result, it is possible to
increase the maximum pivoting angle of the mast element 10,
i.e. the maximum angle of the mast element 10 with respect to
the vertical 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 obstruction
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 is thereby
displaced closer to the centre of gravity of the carriage 2

SO0 as to increase the tilt resistance.



the vertical line. This maxi mum pivoting angle can in
particul ar be defined by an obstruction |ocated at the

rear of the upper carriage 72, such as a cable w nch

74, which limts the pivotal notion path of the nast

el ement 10. Through a forward di spl acenent of the

hi nge 30 by neans of the sl+de050 the di stance of the

hinge 30 to this obstruction is enlarged and the

maxi mum possi bl e pivoting angle is thereby increased.
However, as can be taken fromFig. 1, the slide 50 is
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suspended on .its upper side on a cable 67 'that
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e front gU|de [1near drive 77 is
provided. In the operating condltlon depicted in Fig.

It hend rapdra@Uinde 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 thé 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 of the vertical <clearance 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



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 ¥educed. As can also be
taken fromFig. 3, in order to achieve a further
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tdamnegd qosition. On both. sides of this recess 20

a hydraulic power pack 21, 21' is each provided for

the generation of hydraulic pressure. In front of the

pomier tipacke Pivenlemad tedinal dulwntdnoatad dihg maglj slgitent 10,

toh t hgapeyeR1 PACKLEAweOR thesri @%br&'t@!ﬁgan poRR@RBLON 'shd  its
cabin 24 is addltlonally pro

ety oo by pow A e gl e S har g Bk oy pnders 11,
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5 e e tggloggﬂ}(at&r HENSRANePIdd U I s1ide s0.
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pivoting of the nmast el ement 10 is independent
position of the slide 50 on the upper carriage 72.
As 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. 1In
this context the transverse pivoting movement is understood’
as a pivoting movement transversely to the longitudinal plane
of the upper 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 is spaced from the base 6 of the



As can be taken nore particularly fromFig. 2, in
addition to being supported in a longitudinally

pi vot abl e manner by neans of the hinge 30, the nast
element 10 is also provided in a transversely

pi vot abl e manner on the upper carriage 72. In this
context the transverse pivoting novenent is understood
as a pivoting novenent transversely to the
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sl eeve | ocated on the mast | enent 10. Alternatlvelyfor the
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Just as the two pivot cylinders 43, 43’ the two neck
cylinders 11, 11’ are also arranged- parallel to each other,
as 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 synchroniiation with the counter-

directed operation of the two pivot cylinders 43, 43’.



these hinges extend at | east approximately parallel to
the rotational axis of the hinge 40. By operating the
two pivot cylinders 43, 43" in opposite directions
the yoke 44 and consequently the mast el enent 10
connected therewith is pivoted transversely wth
respect to the hinge bearing phates 33 and
consequently the upper carriage 72. Just as the two

pi vot cylinders 43, 43" the two neck cylinders 11,

11' are also arranged parallel to each other, as a
result of which two hinge points of the neck cylinders
11, 11' are present on the mast elenent 10. In order
to pronote the active transverse pivoting of the nmast
element 10 the two neck cylinders 11, 11' are

| i kewi se displaced in opposite directions in
sggégggnization with the counter- directed operation

two pivot cylinders 43, 43'. 0 13 - CLAI M 1.

Construction apparatus conprising - a carriage (2)

t qﬁgy 24 he mast el enent (10)
ggﬁgu%Fggﬁdegk%. I ng %%8??’ apbbut which the nast

~-el amearr(ia@e dan hmdnvoted on the carriage (2) from

~i nel

-l gABRLd 1&£sextamﬂ@ngubvdlmﬁgy peyosdeines hinge (30),
carriage (2), and - the hinge (30)” being disposed on a

slaheu¢5®b;0Nmﬁhe|maspra¢ﬁMQutodhﬂhaQﬁﬂrb@g@lvgﬁed on the

the slide (5 i de t

d.%%Fﬁ%%%B|e8%£ ﬁ%?g%e%MB ﬁg%;°¥ ?ngggdu%%5|%%%% cperatlng
whpeBithenhiinge (38) irfeldirfd agednsporth Epcsh:nemm pn mo which
the carriage centre, and a forward position,_in

th%hﬁlﬁéétU§$em%ﬁ@|ébpbcéétﬁﬂﬁﬁf#Qﬁ61¥%@l%%liYa§@¥°nd the
CQ@éfﬁiage (2), and

n r oxi pat el vertlcal operating position into an
ﬁggﬁ erenepsr (398gi tion, in which the nast

the hinge (30) being disposed on a slide (50), which is
provided on the carriage (2), the slide (50) being
guided in a longitudinally displaceable manner between a
retracted position, in which the hinge (30) is displaced
in the direction to the carriage centre, and a forward
position, in which the hinge (30) is displaced away from

the carxriage centre,

characterizedin that

-

the slide (50) is arranged in the forward position, when
the mast element (10) is pivoted in the inclined trans-
port position, and

the slide is arranged in the retracted position, when
the mast element (10} is pivoted in the vertical operat-

ing position.



characters z edin that - the slide (50) is arranged in

the forward position, when the nmast elenent (10) is

pivoted in the inclined trans- port pgsition, and -

the slide is arranged in the retracted position, when

the mast elenment (10) is pivoted in the vertica

operat- ing position. 0 14 2. Construction apparatus
according to claim1, wherei-nidor the active

di spl acenent of the slide an operating drive is

provi ded thereon, in particular a linear drive that

pref er ahngtestends bppapetdssptacedend b rertdiwm of

the slide. 3. Construction apparatus according to

clai m ¥heX@dBrein the slide is guided on the carriage

in areatiapal lycibéxed spaacehent. JONShe UsLi88 an operating
apparatus according to claim1, wherein on_the . )
carri a§&iyegdisd@rovifed dHRHES ndMPFEAIQ AR @ giitgar drive
rails ihapapt-beekablyl 8x8EhaRIEH bRE QUbFLAGehditt direction of
slide, wmth the said slide being guided 1n particul ar

on andher shder the guide frane. 5. Construction

apparatus according to claim1l, wherein the hinge is
arranged on the mast elenent in a portion which is

spaced ConghrupeipasapphrahBs nagEoERERENEC Glaim 1,
Cbnstru&gkgg apparatus according to claiml1, wherein

bet ween the ﬁinge and the mast el enent a further hinge

i s arr &hgedslfidie tie gnadsdercse tHievotarygiaget s mastotationally

fixed manner.

4. Construction apparatus according to claim 1,
wherein
on the carriage a guide frame, comprising at least two
guide rails in particular, is arranged for guiding the
slide, with the said slide being guided in particular on
and/or under the guide frame.

5. Construction apparatus according to claim 1,
wherein
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.



elenment. 0 15 7. Construction apparatus according to
claiml1l, wherein on the carriage a longitudinally
extending recess is provided for acconmodating the
mast element inits transport position. 8.
Construction apparatus according te claim?7, wherein
on the carriage at |east one hydyaulic power pack is
provi ded for the supply of hydraulic drives of the
construction apparatus. 9. Construction apparatus
according to claim1, wherein at |east one hydraulic
neck cyl.i ' r OV ' | [ iits one
ofte rochpERictiol BEERE S ITOER the
mast ekeaeainabove the hinge. 10. Construction
appar at us _accordin

| ai . A ' ]
el ement® at*H% ag?r{)%%%g u %bg?%)nn%% tﬁkﬁggg‘*ggg ?é(%{rtte%%l%t recess

is

ret ai nphgvided i |foxr ohccommodating the mast 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.

9. Construction apparatus according to claim 1,

wherein

at least one hydraulic neck cylinder is provided, which

is hinged on its one side to the carriage and on its

other side to the mast element above the hinge.

'10. Comstruction apparatus according to claim 1,

wherein

on the mast element at least one support is provided for

retaining a drill rod.



