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The invention relates to a lifting and transporting device for lifting a load and transporting the
same transversely to the lifting direction, for use in producing a screwed flange connection, in
order to lift a bolt tensioning cylinder from a screw bolt connection and transport it to the next

screw bolt connection according to the preamble of claim 1.

Such device is known from JP 08122479.

When manufacturing pretensioned screw bolt connections, bolt tensioning cylinders frequently
are used, in order to apply an exactly defined pretensioning force onto the screw bolts, in
particular with large screw bolts from about M16. The screw bolt usually first is put through the
aligned through bores in the components to be connected with each other, until the bolt head
abuts against the one side of the components to be connected. The screw bolt freely passes
through the through bores and with its bolt end protrudes beyond the other side of the
components to be connected with each other by a specified measure. Onto this bolt end provided
with a thread, a nut is screwed by hand, until it abuts against the component surface. The length
of the screw bolt is dimensioned such that in this non-pretensioned condition the bolt end
protrudes beyond the nut by a specified length. Onto the bolt end and the nut, a bolt tensioning
cylinder now is set, which for example is operated hydraulically and with which the specified
pretensioning force is applied onto the screw bolt by lengthening the same. After reaching the
specified pretensioning force, the nut is turned down, until it again abuts against the component
surface, and then the bolt tensioning cylinder is relieved. Thereafter, the bolt tensioning cylinder
is set over to the next screw bolt connection, i.e. to the next screw bolt to be pretensioned.

The connection of the components generally is effected by means of a plurality of individual
screw bolt connections. If for example in tank construction cylindrical components are to be
screwed together end-to-end, this is usually effected by means of a screwed annular flange
connection. From the ends of the cylindrical components, a ring-shaped circumferential flange
each radially protrudes to the outside transversely to the cylinder axis, which flanges both are
screwed to each other by means of a circumferential row of screw bolt connections. The butt joint
and hence the flanges usually extend horizontally, since the components then can be set onto
each other without supports transversely to the cylinder axis being required; the bolt ends
protrude from the upper side of the flange and the bolt tensioning cylinder correspondingly sits on
the upper side of the flange. The working platform for the fitters is arranged such that the flanges
lie at waist to chest height of the fitters, so that the same can comfortably mount the screw bolts
and nuts in an optimum working posture and also can comfortably actuate the bolt tensioning
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cylinder. For setting the bolt tensioning cylinder over to the next screw bolt connection, this
arrangement however is extremely unfavorable. From a size of M42, the bolt tensioning cylinders
have a relatively high weight. The bolt tensioning cylinders either are set over by hand with arms
horizontally stretched away from the upper body, which is extremely exhausting. Or a ladder is
utilized, in order to be able to grasp the bolt tensioning cylinder from above, which however on
the one hand requires the respective fetching and again putting away of the ladder and hence an
additional expenditure of time and on the other hand requires a sufficient free space above the
bolt tensioning cylinder. What is also conceivable is the use of a crane, which however requires a
continuously free space to the top above the screw bolt connections and an extremely high

technical expenditure.

Proceeding therefrom, it is the object underlying the invention to facilitate a shifting of loads, such

as implements, in confined space conditions.

In accordance with the invention, this object is solved by an apparatus according to claim 1. With
an apparatus according to the invention, loads can be shifted horizontally in a simple and
comfortable way with a horizontal access from one side only along walls or generally along
supports extending above the load contact surface transversely to the lifting direction. There are
not required any auxiliaries or attachment, detachment or restructuring measures. Due to the fact
that the hoisting means is attached to the frame beside the load space transversely to the lifting
direction, this horizontal access becomes possible from one side only. The term "load space”
here is understood to be space which is occupied by the load. With this arrangement of the
hoisting means, a manual actuation of the hoisting means in the ergonomically adapted working
position is possible, in which the load - e.g. an implement - usually is handled, for example on
standing at the height of the upper body. In addition, the arrangement of the hoisting means
according to the invention allows the use of the lifting and transporting device with small overall
height, since above the load no free space is required for accommodating the hoisting means.
According to the invention, the lifting and transporting device is supported on a first and a second
support bearing, whose support directions each extend vertically to the transport direction and at
a specified angle to each other, whereby the elements beside which the load is standing and
which are responsible for the confined space conditions, such as for example a wall, can be
utilized as support for the lifting and transporting device. Due to the arrangement of a distance
between the support bearings both in lifting direction and vertically to the transport direction and
to the lifting direction, the dissipation even of large torques, which possibly occur due to the
arrangement of the hoisting means transversely to the lifting direction beside the load space and
rotate about an axis of rotation extending in transport direction, is easily possible. By forming
sufficiently large distances, horizontal forces in the bearings can be kept relatively small.
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Preferably, each support bearing includes two sliding members or two rollers, which are arranged
before and behind the load space in transport direction. The risk of tilting in transport direction
thereby is reduced considerably. In addition, the individual sliding members or rollers can be

dimensioned smaller.

In a favorable development of the invention, the support directions extend vertically to each other.
This embodiment is suitable for shifting loads along a wall which vertically protrudes from the load
contact surface behind a load. One support bearing preferably abuts against the wall above the

load, while the other support bearing on the side of the load facing away from the wall beside the

load abuts against the surface in which the load contact surface is located.

In an advantageous aspect of the invention, the hoisting means includes a lever which is pivotally
attached to the frame about a first pivot axis which extends perpendicular to the lifting direction,
with a first lever portion which extends from the pivot axis on the load space side of the frame and
to which the holding means is pivotally attached about a second pivot axis which extends parallel
to the first pivot axis, and with a second lever portion which proceeding from the pivot axis
extends away from the load space and includes a handle for actuating the lever. With these
measures, the hoisting means can be formed constructively simple and also can be actuated very
easily. Due to the articulated attachment of the lever to the frame, no bending moment or only a
small bending moment resulting from a possible eccentricity between pivot axis and frame axis is
introduced into the frame by the load, so that the bending load of the frame is reduced distinctly.
In addition, the lever only must be pivoted by means of the handle, in order to lift the load or set it

down.

Preterably, the handle extends perpendicular or parallel to the transport direction. In this way, an
adaption to the respective space conditions can be made. In addition, the geometry and hence
the manufacture of the hoisting means thereby is further simplified.

Advantageously, the second lever portion is telescopable. In this way, the position of the handle
relative to the frame and hence the lever arm length from the handle to the pivot axis at the frame
can be adjusted with regard to an actuation of the hoisting means as comfortable as possible,
and this in a fast and simple way.

In a preferred embodiment of the invention, the frame includes two identical frame parts which
are arranged before and behind the load space in transport direction. With these measures, the
load space is accessible from above, so that for example an implement can be connected to a
control means or supply means on its upper side and the connecting lines are guided out of the
load space and into the same, respectively between the two frame parts.
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Preterably the frame is formed L-shaped perpendicular to the transport direction and the support
bearings are arranged at the free ends of the L. In this case, height and width of the lifting and
transporting device can be specified merely via a suitable dimensioning of the leg lengths of the
L. The manufacture of the lifting and transporting device is simplified considerably with such a
formation.

When the frame includes two or more identical L-shaped frame parts, a roller or a sliding member
advantageously is arranged at each free end of the L-shaped frame parts. In this way, a rather
uniform load distribution is achieved with rather small dimensions of the rollers or sliding

members.

Preferably, the long leg of the L extends in lifting direction and the pivot bearing for the lever and
the first support bearing is attached to the same, wherein its support direction extends in lifting
direction. Due to the fact that the pivot bearing for the lever is attached to the leg of the L
extending in lifting direction, this leg hardly is subjected to a bending moment as a result of the
load - at best by an eccentricity moment due to a possible distance of the pivot axis from the
longitudinal leg axis, but for the most part by far by a longitudinal force in direction of the
longitudinal axis of this leg. When this leg in addition is the long leg of the L, sufficient space is

available for attachment of the pivot bearing.

Preferably, the second support bearing is arranged at the end of the short leg of the L, and a third
support bearing, whose support direction is the same as that of the second support bearing, is
arranged at the end of the long leg of the L. With this measure, a support bearing pair is created
by the second and the third support bearing, with which torques about the transport direction can
be absorbed in both directions of rotation.

In a lifting and transporting device which is used when manufacturing a screwed flange
connection, in order to lift & bolt tensioning cylinder from a screw bolt connection and transport
the same to the next screw bolt connection, wherein the flange extends horizontally, the first
support bearing is designed for abutment against the upper side of the flange between screw bolt
connection and flange edge, and the second support bearing is designed for abutment against a
component wall proceeding from the flange above the screw bolt connection. Such lifting and
transporting device easily can be set onto the upper side of the flange by a fitter from the side of
the flange edge around the screw bolt connection and bolt tensioning cylinder. The holding
means is attached to the bolt tensioning cylinder and can remain fixed there during the
pretensioning of the screw bolt. After pretensioning of the screw bolt is terminated with this screw
bolt connection, the bolt tensioning cylinder can be lifted from the screw bolt end and the screw
nut by means of the hoisting means proceeding from the flange edge to such an extent that the
lower edge of the bolt tensioning cylinder lies above the upper edge of the screw bolt end. The
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lifting and transporting device with the bolt tensioning cylinder attached to the same now is
moved by means of the sliding members or rollers of the support bearings to the adjacent screw
bolt connection yet to be pretensioned. There, the bolt tensioning cylinder again is set down onto
the screw bolt end and the screw nut by means of the hoisting means. This shifting is effected in
the same working position or posture in which the screw bolts also are inserted into the through
bores of the flange connection and the screw nuts are screwed onto the same by hand. The
expenditure of force for shifting the bolt tensioning cylinder is very low, since merely the hoisting

means must be actuated and the lifting and transporting device must be shifted.

Preterably, the third support bearing is designed for abutment against the end face of the flange.
The tilt stability thereby is further increased, without any space being required for this on the
upper side of the flange.

Preferably, the lifting and transporting device includes an auxiliary support bearing, which is
arranged before and behind the load space in transport direction and is attached to the frame and
formed for engaging behind the adjacent screw bolt connections. With this measure, an
inadvertent slipping down or falling down of the lifting and transporting device from the upper side
of the flange is prevented.

The invention will subsequently be explained in greater detail by way of example with reference
to the drawings, in which:

Figure 1 shows a perspective view of an embodiment of a lifting and transporting device
according to the invention, which is employed when manufacturing a screwed

flange connection;

Figure 2 shows a front view of the lifting and transporting device of Figure 1;

Figure 3 shows a side view of the lifting and transporting device of Figure 1;

Figure 4 shows a top view of the lifting and transporting device of Figure 1;

Figure 5 shows a perspective view of the lifting and transporting device of Figure 1, used

when manufacturing a screwed flange connection; and

Figure 6 shows a front view to the perspective view in Figure 5.

Subsequently, the invention will be described with reference to the use together with a bolt
tensioning cylinder. By simple constructive changes, however, a lifting and transporting device

according to the invention can be used for any other automatic or manual tool.

The embodiment of a lifting and transporting device 1 according to the invention as shown in the
Figures includes a frame 2, a holding means 3, a hoisting means 4, first, second and third support
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bearings 5, 6, 7 as well as an auxiliary support bearing 8. The lifting direction is designated with 9
and the transporting direction with 10.

The frame 2 is formed of two L-shaped frame parts 11, 12 which are arranged before and behind
a load space 13 in transport direction 10 and extend beside and above the load space 13
perpendicular to the transport direction 10. In the illustrated exemplary embodiment, the clear
distance between the two frame parts 11, 12 is designed for accommodating a screw nut 14 and
a bolt tensioning cylinder 15 set onto the same (Figures 5 and 6). The long leg 16 of the L
extends in vertical direction beyond the upper side 15a of the bolt tensioning cylinder 15 to be
accommodated. The short leg 17 of the L extends horizontally above the upper side 15a of the
bolt tensioning cylinder 15 to be accommodated. The free ends of the two long L legs 16 are
connected with each other by a lower cross bar 18 and the free ends of the two short L legs 17

are connected with each other by an upper cross bar 19.

In the upper end region of the long L legs 16, a lever 20 is pivotally mounted about a first pivot
axis 21 as hoisting means 4. The lever 20 is formed U-shaped, wherein each leg 22 of the U
extends perpendicular to the transport direction 10 and is attached to one of the long L legs 16 by
means of a first pivot bearing 23. The base of the U is formed by a handle 24 with which the lever

20 can be actuated.

Each leg 22 of the U includes a first lever portion 25, which extends from the pivot bearing 23
towards the load space side, and a second lever portion 26, which extends from the pivot bearing
23 towards the side facing away from the load space 13 and at whose free end the handle 24 is
attached.

The second lever portions 26 in turn each are formed of two parts 27, 28, which are shiftable
against each other in longitudinal direction of the second lever portions 26, so that the second
lever portions 26 are formed as telescope and are variable in their length.

Each second lever portion 26 has a first locking means (not shown) with which it can be locked in
the desired length, i.e. with which the two parts 27, 28 of each second lever portion 26 can be
locked in place in a desired condition shifted relative to each other.

At the free ends of the first lever portions 25 a holder 3 each is mounted, which can be attached
to a bolt tensioning cylinder 15. The holders 3 are mounted in the first lever portions 25 each by
means of a second pivot bearing 30, whose (second) pivot axis 31 extends parallel to the first
pivot axis 21.
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At the two ends of the lower cross bar 18, a first roller 32 each is rotatably attached, whose axis
of rotation 33 extends horizontally and perpendicular to the transport direction 10. Both rollers 32
together form a first roller pair. It is designed for abutment against the upper side 34 of a flange
35 (Figures 5 and 6) and forms the first support bearing 5. Its support direction 5a extends
perpendicular to the transport direction 10 in lifting direction 9. These rollers 32 rest against the
upper side 34 of the flange 35 between the screw bolt connections 36 and the flange edge 37, so
that when rolling on to the adjacent screw bolt connection 36 they can roll off between the screw
nuts 14 and the flange edge 37.

At the free ends of the two short L legs 17 a second roller 38 each is rotatably mounted about an
axis of rotation 39, which extends vertically and at right angles to the transport direction 10.
Together, they form a second roller pair. It is designed for horizontal abutment against a
component wall 40 proceeding perpendicular from the flange 35 (Figures 5 and 6) and forms the
second support bearing 6. Its support direction 6a extends perpendicular to the transport direction
10 and perpendicular to the lifting direction 9, i.e. vertically to the support direction 5a. The rollers
38 rest against the component wall 40 above the end of the screw bolt 41 and thus can
unimpededly roll off on the component wall 40 in transport direction 10. Transversely to the
transport direction 10, the second rollers 38 are horizontally shiftable by a specified measure in
one oblong hole each, in order to ensure a safe abutment against the component wall 40. By
means of a second locking device (not shown), they can be locked in place in their desired
horizontal position.

The first and the second roller pair, i.e. the first and the second support bearing 5, 6 have a
distance to each other in lifting direction 9 which substantially corresponds to the length of the
long L legs 16. Their distance perpendicular to the transport direction 10 and to the lifting
direction 9 substantially corresponds to the length of the short L legs 17.

Furthermore, at the two ends of the lower cross bar 18, a third roller 44 each is rotatably
attached, whose axis of rotation 45 extends vertically and at right angles to the transport direction
10. This third roller pair is designed for horizontal abutment against the flange end face 46
(Figures 5 and 6) and forms the third support bearing 7. Its support direction 7a extends parallel
to the support direction 6a of the second support bearing 6. These rollers 44 also are horizontally
shiftable transversely to the transport direction 10 in one oblong hole 47 each, in order to ensure
an abutment against the flange end face 46. By means of a third locking device (not shown), they
can be locked in place in their desired horizontal position.

At the long L legs 16, between the first pivot bearing 23 and their lower end an auxiliary support
bearing 8 each is attached in addition, which is designed for engaging behind the screw bolt
connections 36 which are adjacent to the screw bolt to be pretensioned. These auxiliary support
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bearings 8 are formed in the form of a right angle 49 with legs 50 of approximately the same
length in the illustrated case. In their horizontal position, the auxiliary support bearings 8 each are
adjustable in an oblong hole 51, in order to ensure a safe abutment against the adjacent screw
bolt connections 36. In their desired horizontal position, they can be locked in place by means of
a fourth locking device (not shown).

In its longitudinal direction, the lower cross bar 18 centrally includes a U-shaped bulge 53 open
towards the load space 13, through which a tool can be guided, in order to turn the screw nut 14
down in the lengthened condition of the screw bolt 41, until the screw nut 14 rests against the
upper side 34 of the flange 35.

In Figures 5 and 6, the lifting and transporting device 1 of Figures 1 to 4 is shown in use during
the manufacture of a screwed flange connection, wherein here only the upper flange 35 is shown.
A bolt tensioning cylinder 15 sits on the upper side 34 of the flange 35 and on the screw nut 14
and is in working engagement with the end region of the screw bolt 41. The two L-shaped frame
parts 11, 12 are arranged on both sides of the bolt tensioning cylinder 15 in transport direction 10.
The first, second and third roller pair 5, 6, 7 abuts against the upper side 34 of the flange 35,
against the component wall 40 and against the flange end face 46, respectively. The two auxiliary
support bearings 8 engage behind the screw bolt connections 36 adjacent to the screw bolt 41 to
be pretensioned. The holding means 3 is attached to the bolt tensioning cylinder 15 and the lever
handle 24 is in its upper position.

The screw bolt 41 now is pretensioned. After termination of the tensioning operation, the bolt
tensioning cylinder 15 is released from the bolt end, the lever handle 24 is pulled down and the
holding means 3 and the bolt tensioning cylinder 15 attached to the same hence is moved
upwards to such an extent that the lower edge of the bolt tensioning cylinder 15 lies above the
screw bolt end. The lifting and transporting device 1 and with it the bolt tensioning cylinder 15
now can freely be shifted or rolled to the next screw bolt connection 36 and there the bolt
tensioning cylinder 15 can be set onto the screw nut 14, in that the handle 24 of the lever 20 is

moved upwards.
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PATENTKRAYV

1. Hzeve- og transportindretning til at haeve en last og til at transportere denne pé tveers af
haeveretningen til anvendelse ved fremstilling af en skruet flangesamling for at haeve en
skruespeendingscylinder (15) fra en skruesamling (36) og transportere den til den nzeste
skruesamling (36), hvor flangen (35) straekker sig horisontalt, med

en ramme (2), der til at optage og til at haeve en last (15) straekker sig omkring et lastrum (13)
af forudbestemt starrelse,

en holdeindretning (3) til at holde lasten (15), hvor holdeindretningen (3) i haeveretning (9) er
beveegelig i forhold til rammen (2), og med

en lgfteanordning (4), der péa tveers af heeveretningen (9) ved siden af lastrummet (13) er
fastgjort pa rammen (2), udviser et afsnit (25), der streekker sig pa dennes lastrumsside, og
hvorpa holdeindretningen (3) er fastgjort, og som er indrettet til at haeve og saenke holde-
indretningen (3) med derpa fastgjort last (15),

hvor rammen (2) er lejret pa en farste og en anden statte (5, 6), hvis statteretninger (5a, 6a)
hver iszer forlagber lodret i forhold til transportretningen (10) og i forhold til hinanden under en
forudbestemt vinkel, og som udviser en indbyrdes afstand savel i haeveretning (9) som lodret
i forhold til transportretningen (10) og i forhold til haeveretningen (9), og

hvor statterne (5, 6) udviser glideelementer eller ruller (32, 38), der er forskydelige hhv. kan
rulle i transportretning (10),

kendetegnet ved, at den forste statte (5) er konstrueret til anleeg mod oversiden (34) af
flangen (35) mellem skruesamlingen (36) og flangekanten (37), og den anden statte (6) er
konstrueret til anleeg over skruesamlingen (36) mod en fra flangen (35) opadgéende
komponentveeg (40).

2. Heeve- og transportindretning ifalge krav 1, kendetegnet ved, at hver statte (5, 6)
udviser to glideelementer eller to ruller (32, 38), der i transportretning (10) er anbragt foran og
bag lastrummet (13).

3. Heeve- og transportindretning ifalge krav 1 eller 2, kendetegnet ved, at stgtte-
retningerne (5a, 6a) forlaber lodret i forhold til hinanden.

4, Haeve- og transportindretning ifelge et af de foregaende krav, kendetegnet ved, at
lafteanordningen (4) udviser en arm (20), der er fastgjort pa rammen (2) drejeligt om en farste
drejeakse (21), der forlgber lodret i forhold til heeveretningen (9), med et fgrste armafsnit (25),
der streekker sig ud fra den farste drejeakse (21) pa lastrumssiden af rammen (2), og hvorpa
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holdeindretningen (3) er fastgjort drejelig om en anden drejeakse (31), der forleber parallelt
med den farste drejeakse (21), og med et andet armafsnit (26), der streekker sig ud fra den
farste drejeakse (21) bort fra lastrummet (13) og udviser et handtag (24) til at aktivere armen
(20).

5. Haeve- og transportindretning ifalge krav 4, kendetegnet ved, at armen (20) straekker
sig lodret eller parallelt i forhold til transportretningen (10).

6. Haeve- og transportindretning ifalge krav 4 eller 5, kendetegnet ved, at det andet
armarfsnit (26) er teleskoperbart.

7. Haeve- og transportindretning ifelge et af de foregaende krav, kendetegnet ved, at
rammen (2) udviser to ens rammedele (11, 12), der i transportretning (10) er anbragt foran og
bag lastrummet (13).

8. Haeve- og transportindretning ifelge et af de foregdende krav, kendetegnet ved, at
rammen (2) er udformet L-formet lodret i forhold til transportretningen (10), og statterne (5, 6)

er anbragt pa de fri ender af L'et.

9. Heeve- og transportindretning ifglge krav 7 og 8, kendetegnet ved, at der pa hver fri
ende af de L-formede rammedele (11, 12) er anbragt en rulle (32, 38) eller et glideelement.

10. Heeve- og transportindretning ifelge krav 4 og 8 eller 9, kendetegnet ved, at det lange
ben (16) af L’et straekker sig i haeveretning (9), og pa det er anbragt drejelejet (23) til armen
(20) samt den farste stgtte (5), hvor dennes statteretning (5a) forlgber i haeveretning (9).

11.  Haeve- og transportindretning ifalge et af kravene 8 til 10, kendetegnet ved, at den
anden statte (6) er anbragt pa enden af det korte ben (17) af L'et, og en tredje statte (7), hvis
stgtteretning (7a) er den samme som den (6a) for den anden statte (6), er anbragt pa enden
af det lange ben (16) af L'et.

12.  Heeve- og transportindretning ifelge krav 1 og 11, kendetegnet ved, at den tredje statte
(7) er konstrueret til anlaeg mod flangeforsiden (46).

13. Heeve- og transportindretning ifalge et af de foregdende krav, kendetegnet ved en
hjeelpestette (8), der i transportretning (10) er anbragt foran og bag lastrummet (13) og er
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fastgjort pa rammen (2) og er udiormet til at gribe bag om de hosliggende skruesamlinger
(36).
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