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This brochure is intended to provide an overview of lifting systems that have become established for the installation of  

KLH® - CLT. The basis for use is either the EC Declarations of Conformity obtained by KLH for lifting equipment installed in 

the factory or the operating instructions of the respective manufacturers for lifting equipment installed on site (please always 

use the latest documents from the respective websites and inform us of any deviations from this brochure, for example due 

to updates). Please observe the country-specific safety regulations for all systems and ensure that the prescribed personal 

protective equipment and construction site equipment are used.

The type and position of the lifting equipment is determined and ordered by the customer. It must be coordinated with both 

the construction site processes and the means of transportation of the delivery, especially if it is necessary to turn upright or 

flip elements at the place of arrival. Required drill holes must be marked in the element plans and, if necessary, sealed or filled 

in a suitable manner on site after installation.

For elements with a visible surface, holes for lifting equipment on the visible surface must always be avoided. If panels are tur-

ned upright or turned over on site, additional lifting equipment must be provided for the different load cases where necessary.

For the assembly of small elements (weight < 250 kg), we recommend the on-site use of lifting screws (e.g. Würth ASSY® 

transport anchor system or WASP hook for timber elements transport) instead of lifting equipment with loops. 

For deliveries with widely varying element weights, different lifting equipment for light and heavy elements is usually advan-

tageous. Our team will be happy to advise you on the choice of suitable lifting equipment.

P R E F A C E

lifting
SYSTEMS



TRANSPORTPLATTE FÜR HOLZELEMENTE

UNIVERSELL
RAPTOR kann auf 3 Arten konfiguriert werden. Dadurch ist das Produkt 
für die häufigsten Anwendungen auf der Baustelle geeignet:
• 6 Schrauben: maximale Tragfähigkeit
• 4 oder 2 Schrauben: zum Heben und den Transport von leichteren 

Platten
Die Schrauben müssen symmetrisch angeordnet sein.

VIELSEITIG
RAPTOR eignet sich für unterschiedlichste Transportanforderungen.  
Sie kann sowohl Axial- wie auch Querlasten aufnehmen. 

ZERTIFIZIERT
Die Platte ist nach Maschinenrichtlinie 2006/42/EG zertifiziert und für 
den Transport von über 3 Tonnen freigeben. 

ART.-NR.
ART.-NR. max. Tragkraft passende Schrauben Stk.

RAP220100 3150 kg HBS PLATE Ø10mm 1

MATERIAL
Die Metallplatte und der Hebeanker sind aus 
Stahl gefertigt. RAPTOR ist robust, langlebig 
und garantiert ein sicheres Heben. Die rote 
Schutzbeschichtung des Produkts gewährleis-
tet gute Sichtbarkeit und fördert die Sicherheit 
der Arbeiter auf der Baustelle. 

KONFIGURATIONEN
Die Platte hat 6 Löcher. Dabei sind 3 Montage-
möglichkeiten mit Schrauben HBS PLATE vor-
gesehen, deren Länge je nach Belastung und 
transportiertem Material variiert.

07-23  |  RAPTOR  |  TRANSPORT UND HEBETECHNIK

RAPTOR 2006/42/CEREUSABLE

Power Clamp

Dokumentnummer 300
Stand: 10/2023 | Version 1.0 | DE - Original-Betriebsanleitung

Betriebsanleitung
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LIFTING EQuIPMENT INSTALLED ON SITE

Lifting clamp Power Clamp III, Type: D40/90 (www.pitzl-connectors.com)

Load attachment Sihga® Pick (www.sihga.com)

Würth ASSY® transport anchor system (www.wuerth.de)

RAMPA® lifting system type X (www.rampa.com)

WASP hook for timber elements transport (www.rothoblaas.de)

RAPTOR rigging device for timber elements (www.rothoblaas.de)

FACTORY- INSTALLED LIFTING EQuIPMENT

KLH® lifting gear system “W” (“Wall System”)

KLH® lifting gear system “FD” (“Floor Diagonal System”)

KLH® lifting gear system “FB VLS” (“Visible Lifting System”)

KLH® lifting gear system “VLS S” (“Visible Lifting System for Slab Elements”)

KLH® lifting gear system “FB” (“Floor Bolt System”)

KLH® lifting gear system “VLS W” (“Visible Lifting System for Wall Elements”)

1

[FR]

Manuel de service original 
Ancrage à tête sphérique Würth K-A 
1–1,3 en liaison avec des vis pour 
ancrage de transport Würth ASSY® 
3.0 Kombi et des vis Würth ASSY® 3.0 
Kombi et des vis Würth ASSY® Plus VG 
Kombi Ø 12mm 

SYSTÈME D'ANCRAGE DE TRANSPORT   
WÜRTH ASSY   
POUR LE TRANSPORT D'ÉLÉMENTS  
EN BOIS

En cas de toute contradiction, seule la formulation 
du texte en langue originale (DE) fait foi.

HEBEM I TTEL

RAMPA GmbH & Co. KG 

Auf der Heide 8 | 21514 Büchen | Tel. +49 (0) 4155 8141-601 | Fax +49 (0) 4155 8141-80 | wood@rampa.com | www.rampa.com

Geprüftes 1-Klick RAMPA®-Hebemittel

Sicherer Halt. Ideal für:

a Brettsperrholz
a Brettschichtholz
a Konstruktionsvollholz
a Furnierschichtholz

RAMPA®-Hebemittel Typ X
bestehend aus: Lastaufnahme Typ X und Muffe Typ X

l Sicheres Heben für Lasten
 bis zu 3,75 Tonnen
l 1-Klick-Verriegelungssystem
l Einfache und schnelle Verbindung
l Allrounderlösung für das Heben von 
 Wänden und Decken

l Schäkel richtet sich selbst korrekt aus
l Konstante Tragfähigkeit auch bei hoher
 Holzfeuchte
l Passende Bohrer und Stecknüsse von 
 RAMPA erhältlich

RAMPA®-Hebemittel | Typ: X

Bezeichnung Art. Nr. Außen-Ø
D (mm)

Länge
L (mm)

Schlüssel-
weite SW

Vor-
bohrung
Ø (mm)

Stahl

Muffe Typ X D25 610101 25 50 16 23

Lastaufnahme Typ X 
(passend zu 25x50 mm) 610102 16 25 - -

Muffe Typ X D33 610301 33 73 20 31

Muffe Typ X D36 610201 36 73 20 34

Lastaufnahme Typ X 
(passend zu 33x73 mm

und 36x73mm)
610202 20 50 - -
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TRANSPORTANKER FÜR HOLZELEMENTE

SCHNELL
Befestigung mit nur einer Schraube: Große Zeitersparnis dank schneller 
Montage und Demontage.

AUSGESPROCHEN PRAKTISCH
Der Anker kann zum Heben von Axial- und Querlasten verwendet werden.

ZERTIFIZIERT
Gemäß Maschinenrichtlinie 2006/42/EG.

MATERIAL
WASP ist aus hochfestem Kohlenstoffstahlguss 
gefertigt.
WASPL ist aus hochfestem Stahl geschmiedet. 
Beide Versionen sind für eine lange Lebens-
dauer mit einer weißen Elektroverzinkung be-
schichtet.

VIELSEITIG
Verschiedene Einsatzmöglichkeiten mit unter-
schiedlichen Schraubentypen für wechselnde 
Lastbedingungen und Materialien.

ARTIKELNUMMERN

ABMESSUNGEN

a d e f g m

[mm] [mm] [mm] [mm] [mm] [mm]

WASP 12 185 157 40 12 6

WASPL 14 205 180 54 13 8

passende Schrauben Stk.

WASP VGS Ø11 - HBS Ø10 2

WASPL VGS Ø11 - VGS Ø13 - HBS Ø12 1

02-23  |  WASP  |  TRANSPORT UND HEBETECHNIK  

WASP 2006/42/CEREUSABLEANNUAL REPORT



"TuRNING uPRIGHT" Turning upright, laying down or flipping elements

The load-bearing capacity of the lifting equipment must 

be designed for half the weight of the element;

additional lifting equipment may be required for this load 

case only.

Lifting upright elements

1 or 2 lifting points (max. distance 6 m);

symmetrical arrangement to the element's centre of  

gravity;

small elements (weight < 250 kg) should be installed with  

lifting screws.

Lifting horizontal elements

1 to max. 4 lifting points (max. distance 6 m);

the element weight must be distributed evenly to all lifting 

points in relation to the centre of gravity;

for elements with 4 lifting points, the maximum element 

weight also depends on the type of hanger;

small elements (weight < 250 kg) should be installed with 

lifting screws.

Lifting inclined elements

Max. 4 lifting points (max. distance 6 m) analogous to  

lifting horizontal elements; 

small elements (weight < 250 kg) should be installed with 

lifting screws. 

0 2  P O S S I b L E  L I F T I N G  S C E N A R I O S
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"FLAT LIFTING"

 "INCLINED LIFTING"

"STANDING LIFTING" 
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GENERAL PRINCIPLES

In addition to the element weight, dynamic loads must be 

taken into account during lifting operations. Depending 

on the type of lifting device and the hanger as well as the 

ambient conditions on the construction site, this influence 

is taken into account by the dynamic coefficient (vibration 

coefficient ϕ).

When specifying the load capacity of lifting equipment, 

the position of the lifting gear (on side surfaces or narrow 

sides), the position of the element (vertical, horizontal, in-

clined), the type of hanger and the angle between the han-

ger and the axis of the lifting gear are taken into account. 

When turning upright or flipping elements and then  

lifting them, check whether the selected lifting equipment  

is suitable for both lifting scenarios.

The position of the lifting gear always refers to the centre 

of gravity of the element, with the aim of distributing the 

total load evenly across the lifting gear. Selecting 2 or 4 

lifting points per element results in a symmetrical arran-

gement around the centre of gravity.

If the element weight is to be evenly distributed over 3 

lifting points, then these must be at the same distance 

from the centre of gravity and have an angle of 120° to 

each other – this can possibly be implemented for small or 

square elements. In practice, however, in most cases this 

arrangement is not possible.

For elements with 4 lifting points, the full load capacity 

of the lifting equipment may only be allowed when using 

a statically determinate hanger (with compensating see-

saw or crossbeam); when using a statically indeterminate 

hanger or with asymmetrical load distribution, the load 

capacity of the lifting equipment must be reduced in ac-

cordance with the applicable operating instructions.

4 (16) CLT Hebemittel Leitfaden 

4er-Gehänge mit Lastausgleichsmittel: 

      
(Beispiele) 

Die Gesamtlast wird gleichmäßig auf alle 4 Anschlagpunkte 
verteilt, wenn Schwerpunkt und Anschlagpunkte symmetrisch 
gehoben werden: 

In anderen Fällen muss die Tragfähigkeit um mindestens 
25 % verringert werden.

4er-Gehänge ohne Lastausgleichsmittel:

(Beispiel) 

* Trotz symmetrischer Anordnung wird die Gesamtlast
nicht gleichmäßig auf alle 4 Anschlagpunkte verteilt. 
Deshalb muss die Tragfähigkeit um mindestens 25 % 
verringert werden.

Das kann dadurch begründet werden, weil nicht immer jede 
Kette exakt die gleiche Länge hat und weil es immer geringe 
Abweichungen bei den Abständen bzw. der Symmetrie gibt.

3er-Gehänge:

Es gibt zwei Bedingungen um die Gesamtlast gleichmäßig auf 
alle 3 Anschlagpunkte zu verteilen: 

• Alle Anschlagpunkte müssen, bezogen auf den 
Schwerpunkt, den gleichen Abstand haben. 

• Der Winkel zwischen den Anschlagpunkten muss immer 
120° betragen. 

Die Anschlagpunkte sind innerhalb einer relativ kleinen Fläche 
angeordnet. Hat man lange Platten, dann verursacht das eine 
größere Durchbiegung beim Heben. Deshalb sind 3 
Anschlagpunkte nur bei quadratischen oder kleinen Platten 
sinnvoll. 

Wandplatten werden in den meisten Fällen horizontal geliefert. Um solche Platten aufzurichten muss überprüft werden, ob die Tragfähigkeit 
des gewählten Hebemittels auch in beide Heberichtungen ausreicht.

4 (16) CLT Hebemittel Leitfaden 
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verteilt, wenn Schwerpunkt und Anschlagpunkte symmetrisch 
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statically indeterminate hanger

  www.wuerth.de | www.pewag.at

statically determinate hanger with compensating seesaw

  www.pewag.at | www.wuerth.de 
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LIFTING uPRIGHT ELEMENTS

use the lif ting equipment 

in accordance with the valid operating instructions.   

Lif ting gear
Type

Installation Panel 
thickness

[mm]

Max. element weight 
with 

1 lif ting device
[kg]

Max. element weight 
with 

2 lif ting devices
[kg]

Angle of the hanger 
to the vertical,

 remarks

Power
Clamp III
D40/90

on site

on the narrow side

≥ 80

≥ 100

≥ 160

1000
1200
1500

1300
1500
2000

for β = 7° - 60°
for all panel thicknesses

with asymmetrical load 

distribution, the load 

capacity is reduced by 50%,

vibration coef f icient ϕ = 1.3

Sihga®
Pick

on site

on the narrow side

≥ 90
see operating instructions, 

li f t ing angle β ≥ 5° to the 

borehole axis

1607
1160

for β = 30°

for β = 45°
vibration coef f icient ϕ = 1.3

on site

on the narrow side

≥ 70

577 1154

vibration coef f icient ϕ = 1.3

Würth
ASSY®

transport anchor
system

on site

ASSY 4 COMBI T

12x160/145

on the narrow side

≥ 120
see operating instructions, 

possible with longer li f t ing 

screws

1188
970

screws inclined to the ver tical 

at the angle β

for β = 30°

for β = 45°
load case "axial tension",

vibration coef f icient ϕ = 1.3

WASP®
hook for timber 

elements transport

on site

VGS Ø11 x 150

on the narrow side

≥ 70 is not recommended

874
714

screws inclined to the ver tical 

at the angle β

342
206

screws perpendicular 

to the sur face

for β = 30°

for β = 45°
load case "inclined",

vibration coef f icient ϕ = 1.2

for β = 30°

for β = 45°
load case "perpendicular",

vibration coef f icient ϕ = 1.2

β 
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TuRNING ELEMENTS uPRIGHT

TuRNING ELEMENTS uPRIGHT OR
LIFTING uPRIGHT ELEMENTS

use the lif ting equipment 

in accordance with the valid operating instructions.   

Hanger angle β = 30° - 45°;

the specified maximum element weights 

apply to both load cases.  

Lif ting gear
Type

Installation Panel 
thickness

[mm]

Max. element weight 
with 

1 lif ting device 
[kg]

Max. element weight 
with 

2 lif ting devices 
[kg]

Angle of the hanger 
to the vertical, 

remarks

Power
Clamp III
D40/90

on site

on the narrow side

≥ 80

≥ 90

≥ 100

≥ 120

≥ 160

250
380
380
380
600

600
1000
1200
1400
1800

for β = 7° - 60°
for all panel thicknesses

with asymmetrical load 

distribution, the load 

capacity is reduced by 50%,

vibration coef f icient ϕ = 1.3

Sihga®
Pick

on site

on the narrow side

≥ 90

≥ 120

≥ 160

see operating instructions, 

li f t ing angle β ≥ 5° to the 

borehole axis

1040
1667
1900

vibration coef f icient ϕ = 1.3

KLH® lif ting gear system
Type

Installation Panel 
thickness

[mm]

Max. element weight 
with 

1 lif ting device
[kg]

Max. element weight 
with 

2 lif ting devices 
[kg]

W 1000 at the factory ≥ 60 1000 2000

W 2500 at the factory ≥ 125 2500 5000

VLS W2 / VLS W2 D on request ≥ 75 - 90 500 / 1000 1000 / 2000

VLS W3 / VLS W3 D on request ≥ 95 - 120 800 / 1600 1600 / 3200

VLS W4 / VLS W4 D on request ≥ 125 - 185 800 / 1600 1600 / 3200

VLS W5 / VLS W5 D on request ≥ 190 800 / 1600 1600 / 3200

α = 90°

α = 90°
β 

β 

β 

The use of lifting equipment installed on site is recommended for small elements.
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LIFTING HORIZONTAL ELEMENTS

use the lif ting equipment 

in accordance with the valid operating instructions.  

Lif ting gear
Type

Installation Panel 
thickness

[mm]

Max. element 
weight with 

1 lifting device
[kg]

Max. element 
weight with 

2 lifting devices  
[kg]

Max. element 
weight with 

3 lifting devices 
[kg]*

Max. element 
weight with 

4 lifting devices 
[kg]

Angle of the hanger 
to the vertical, 

remarks

Power
Clamp III
D40/90

on site ≥ 60
1500

for β = 0°

2100
1500

3150
2250

3150
2250

without seesaw

4200
3000

with seesaw**

for β = 7° - 45°

for β = 45° - 60°

for β = 7° - 45°

for β = 45° - 60°
with asymmetrical load 

distribution, the load capacity 

is reduced by 50%,

vibration coef f icient ϕ = 1.3

Sihga®
Pick

on site ≥ 70

see operating 

instructions, li f t ing 

angle β ≥ 5° to the 

borehole axis

1853
1620

2780
2430

3707
3240

only with seesaw**

for β = 30°

for β = 45°
vibration coef f icient ϕ = 1.3

Würth
ASSY®

transport 
anchor
system

on site

ASSY 4 COMBI T

12x120/100

perpendicular to 

the sur face

≥ 120 not permit ted

726
538

1089
807

1452
1076

with seesaw**

for β = 30°

for β = 45°
 load case "inclined pull",

vibration coef f icient ϕ = 1.3

on site

ASSY 4 COMBI T

12x160/145

perpendicular to 

the sur face

≥ 160 not permit ted

950
664

1425
996

1900
1328

with seesaw**

for β = 30°

for β = 45°
load case "inclined pull",

vibration coef f icient ϕ = 1.3

WASP® 
hook for 
timber 

elements 
transport

on site

VGS Ø11 x 100

perpendicular to 

the sur face

≥ 110 is not recommended

570
382

855
573

1140
764

with seesaw**

for β = 30°

for β = 45°
 load case "perpendicular",

vibration coef f icient ϕ = 1.2

on site

VGS Ø11 x 150

perpendicular to 

the sur face

≥ 160 is not recommended

952
636

1428
954

1904
1272

with seesaw**

for β = 30°

for β = 45°
load case "perpendicular",

vibration coef f icient ϕ = 1.2

* )  e ven l oad d i s t r ibu t i on  mus t  be  ensured

** )  s t a t i c a l l y  de te rmina te  hange r

β 

Seesaw

β 

β 
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LIFTING HORIZONTAL ELEMENTS

Hanger angle β = 30° - 45°;

statically indeterminate hanger. 

KLH® lif ting gear 
system

Type

Installation Panel 
thickness

[mm]

Max. element 
weight with 

1 lifting device   
[kg]

Max. element 
weight with 

2 lifting devices   
[kg]

Max. element 
weight with 

3 lifting devices  
[kg]

Max. element 
weight with 

4 lifting devices   
[kg]

FD 1000 at the factory ≥ 60 1000 2000 2000 3000

FD 2500 at the factory ≥ 125 2500 5000 5000 7500

Fb10 VLS S1 at the factory
≥ 80 - 95

≥ 100

600 
800

1200
1600

1200
1600

1800
2400

Fb10 VLS S2 at the factory ≥ 120 900 1800 1800 2700

Fb25 VLS S3 at the factory ≥ 140 1400 2800 2800 4200

Fb25 VLS S4 at the factory ≥ 180 2500 5000 5000 7500

VLS S1 at the factory*
≥ 80 - 95

≥ 100

600 
800

1200
1600

1200
1600

1800
2400

VLS S2 at the factory* ≥ 120 900 1800 1800 2700

VLS S3 at the factory ≥ 140 1400 2800 2800 4200

VLS S4 at the factory ≥ 180 2500 5000 5000 7500

Fb 1000 on request ≥ 60 1000 2000 2000 3000

Fb 2500 on request ≥ 125 2500 5000 5000 7500

* )  w i t h  3 - l aye r  KLH® -  CLT,  t he  bo l t  a x i s  mus t  r un t r ans ve r se  t o  t he  f i b re  d i r ec t i on  o f  t he  t op  l aye r

  The use of lifting equipment installed on site is recommended for small elements.

β 

β 

β 
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LIFTING INCLINED ELEMENTS

use the lif ting equipment

in accordance with the valid operating instructions. 

Lif ting gear
Type

Installation Panel 
thickness

[mm]

Max. element 
weight with 

2 lifting devices
[kg]

Max. element 
weight with 

3 lifting devices 
[kg]*

Max. element 
weight with 

4 lifting devices
[kg]

Angle of the hanger 
to the drill hole 

axis / screw axis, 
remarks

Power
Clamp III
D40/90

on site ≥ 60

1050 1050 1600
without seesaw

2100
with seesaw**

for β = 45° - 60°

for β = 45° - 60°
with asymmetrical load 

distribution, the load 

capacity is reduced by 50%,

vibration coef f icient ϕ = 1.3

Sihga®
Pick

on site ≥ 70

1620 2430 3240
only with seesaw**

for β = 45°
for β > 45° installation with 

crossbeam,

vibration coef f icient ϕ = 1.3

Würth
ASSY®

transport anchor
system

on site

ASSY 4 COMBI T

12x120/100

perpendicular to 

the sur face

≥ 120

538
350

807
525

1076
700

with seesaw**

for β = 45°

for β = 60°
load case "inclined pull",

element inclination 

max. 15°,

vibration coef f icient ϕ = 1.3

on site

ASSY 4 COMBI T

12x160/145

perpendicular to 

the sur face

≥ 160

664
418

996
627

1328
836

with seesaw**

for β = 45°

for β = 60°
load case "inclined pull",

element inclination 

max. 15°,

vibration coef f icient ϕ = 1.3

* )  e ven l oad d i s t r ibu t i on  mus t  be  ensured

** )  s t a t i c a l l y  de te rmina te  hange r

Note: even with the same load distribution, the lifting points are subject to different loads, as the hangers are not the same 

length; the maximum element weight is determined by the lower, decisive lifting point (with the largest occurring angle β). 

The specified load values assume a uniform load on the lifting points.

β 

β 

β 

Seesaw
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LIFTING INCLINED ELEMENTS

Hanger angle β = 30° - 45°;

statically indeterminate hanger. 

β 

β 

β 

KLH® lif ting gear 
system

Type

Installation Panel 
thickness

[mm]

Max. element 
weight with 

2 lifting devices  
[kg]

Max. element 
weight with 

3 lifting devices  
[kg]

Max. element 
weight with 

4 lifting devices 
[kg]

FD 1000 at the factory ≥ 60 2000 2000 3000

FD 2500 at the factory ≥ 125 5000 5000 7500

Fb10 VLS S1 at the factory
≥ 80 - 95

≥ 100

840
1120

840
1120

1260
1680

Fb10 VLS S2 at the factory ≥ 120 840 840 1890

Fb25 VLS S3 at the factory ≥ 140 1120 1120 2940

Fb25 VLS S4 at the factory ≥ 180 3500 5000 5250

VLS S1 at the factory*
≥ 80 - 95

≥ 100

840
1120

1200
1600

1260
1680

VLS S2 at the factory* ≥ 120 1260 1800 1890

VLS S3 at the factory ≥ 140 1960 2800 2940

VLS S4 at the factory ≥ 180 3500 5000 5250

Fb 1000 on request ≥ 60 2000 2000 3000

Fb 2500 on request ≥ 125 5000 5000 7500

The use of lifting equipment installed on site is recommended for small elements.

* )  w i t h  3 - l aye r  KLH® -  CLT,  t he  bo l t  a x i s  mus t  r un t r ans ve r se  t o  t he  f i b re  d i r ec t i on  o f  t he  t op  l aye r
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06.1 LIFTING CLAMP POWER CLAMP III ,  T YPE: D40/90

Scope of KLH services:

 -   Drill holes on side surfaces

 -  Drill holes on narrow sides along master panel edges and of at least 100 mm thickness

This lifting system must be used in accordance with the valid operating instructions for "Power Clamp 40-90-III":

https://www.pitzl-connectors.com/en/products/product-list/55890.1000

For other types of lifting clamp (e.g. Power Clamp III, type D25/70), the respective manufacturer's operating instructions 

apply.

Practical tip: the operator must check the condition and quality of the drill hole immediately before lifting and re-drill on 

site if necessary – have suitable drill bits ready!

Drill holes on narrow sides:

Panel thickness min. 80 mm; edge distance (residual 

wood thickness) min. 20 mm (or 200 mm).

Drill holes on side surfaces: 

Panel thickness min. 100 mm, or 80 mm when using the 

spacer, or 60 mm for drilled-through, visible holes; edge 

distances (residual wood width) min. 200 mm.

Werkzeug Zubehör für Power Clamp

Distanzhalter 55895.0000
Distanzhalter aus Aluminium für PowerClamp III D40/90 zur Verringerung der Einbohrtiefe

Beschreibung Adapterring für Deckenelemente
80 mm

Zubehör
Art-Nr. Bezeichnung

55890.1000 Hebeklemme Powerclamp III
Modell: D40/90

55890.4000 Hebeklemme Powerclamp III - 4er Set
Modell: D40/90

55890.0000 Hebeklemme PowerClamp III - 2er Set
Modell: D40/90

Produktdatenblatt vom 07.03.2024

Pitzl Metallbau GmbH & Co.KG
Siemensstraße 26
D - 84051 Altheim

Telefon: +49 8703 9346-0
Telefax: +49 8703 9346-55
E-Mail: info@pitzl-connectors.com

Produktinformationen und
geltende AGBs unter
www.pitzl-connectors.com

Seite 2/2

Betriebsanleitung
Vorbereitung / Montage | 6

Power Clamp | Dok.nr. 300 | Version 1.0 19

Fertigen Sie die Bohrung an:

• Bohrungsdurchmesser Ø = 40 mm

– Toleranz:
Ø min. 40 mm
Ø max. 41 mm

• Tiefe Bohrloch: min. 93 mm

Kontrollieren Sie anschließend den korrekten
Durchmesser des Bohrloches. Dies gilt besonders,
wenn das Bohrloch mit einem anderen Bohrer (z.B.
Fingerfräser, Abbundmaschine) gebohrt wurde.

Beachten Sie die Mindestabstände des Bohrloches:

A: Mindestabstände Bohrung

B: Mindestabstände Bohrung Stirnseite

C: Mindestabstände Bohrung Platte

• Dicke Holz: min. 60 mm

• Abstand zur Kante: min. 20 mm

• Abstand zum Rand: min. 200 mm

VORSICHT! Unfallgefahr!

Bei Unterschreiten der Mindestabstände besteht
Bruchgefahr!

Nach der Bohrung das Bohrloch von Holzspänen
säubern.

Minimum edge distances:

  www.pitzl-connectors.com

  www.pitzl-connectors.com

  www.pitzl-connectors.com

Power Clamp

Dokumentnummer 300
Stand: 10/2023 | Version 1.0 | DE - Original-Betriebsanleitung

Betriebsanleitung

Extract from the operating instructions (as of January 2024):

Maximum load capacity per Power Clamp: 1500 kg; drill 

hole: diameter 40 mm (max. 41 mm), minimum depth  

93 mm (or 73 mm when using the blue spacer in ac-

cordance with the valid operating instructions for "Spacer 

for Power Clamp III D40/90 to reduce the drilling depth").



06.2 LOAD ATTACHMENT SIHGA® PICK

Scope of KLH services:

 - Drill holes on side surfaces

 -  Drill holes on narrow sides along master panel edges and of at least 100 mm thickness

This lifting system must be used in accordance with the valid operating instructions for "Sihga® Pick":

https://www.sihga.com/en/pick/

For other types of the load attachment (e.g. Sihga® Pick Max), the respective manufacturer's operating instructions apply.

Practical tip: the operator must check the condition and quality of the drill hole immediately before lifting and re-drill on 

site if necessary – have suitable drill bits ready!

Extract from the operating instructions (as of January 2024):

Lifting may only be carried out at an angle of ≥ 5° to the 

borehole axis.

Drill hole: 

Diameter 50 mm (max. 51 mm), minimum depth 70 mm, 

axis of the hole always 90° to the surface.

Drill holes on narrow sides:  

Panel thickness min. 90 mm; edge distance (residual 

wood thickness) min. 20 mm (or 250 mm edge-centre dis-

tance); end grain max. 40 mm (= max. lamella thickness).

Drill holes on side surfaces:  

Panel thickness min. 90 mm, or 70 mm for drilled-through, 

visible holes; edge-centre distances min. 250 mm.

0 6  E X A M P L E S  O F  L I F T I N G  E Q u I P M E N T  I N S T A L L E D  O N  S I T E
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  www.pitzl-connectors.com

  www.pitzl-connectors.com

  www.sihga.com

  www.sihga.com
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06.3 WÜRTH ASSY® TRANSPORT ANCHOR SYSTEM

Scope of KLH services:

 - Delivery of Würth ASSY® 4 COMBI T transportation anchor screw 12x120/100 or 12x160/145

 -  Delivery of Würth ASSY® transport anchor 1.3 tonnes

This lifting system must be used in accordance with the valid operating instructions for the "Würth ASSY® Transport 

Anchor System":

https://www.wuerth.de/web/de/assy/zulassungen_1/zulassungen_1.php

If necessary, the customer must produce precisely fitting blind-hole millings or install transverse tension reinforcements 

when using the lifting screws on narrow sides.

For safety reasons, the lifting screws may only be used once.

Extract from the operating instructions (as of January 2024):

Würth spherical head anchors of load group 1 – 1.3 tonnes 

may be used in combination with the following screws:

 •    Würth ASSY® 4 COMBI T transportation anchor 

screw Ø 10 and 12 mm

 •    Würth ASSY® 4 COMBI timber screw Ø 12 mm

 •     Würth ASSY® PLUS VG 4 COMBI construction 

screw Ø 12 mm

The following screw load cases are possible:

Axial tension Inclined pull Inclined pull with precise blind-hole milling    

1

[FR]

Manuel de service original 
Ancrage à tête sphérique Würth K-A 
1–1,3 en liaison avec des vis pour 
ancrage de transport Würth ASSY® 
3.0 Kombi et des vis Würth ASSY® 3.0 
Kombi et des vis Würth ASSY® Plus VG 
Kombi Ø 12mm 

SYSTÈME D'ANCRAGE DE TRANSPORT   
WÜRTH ASSY   
POUR LE TRANSPORT D'ÉLÉMENTS  
EN BOIS

En cas de toute contradiction, seule la formulation 
du texte en langue originale (DE) fait foi.

	  

Axialzug	  bei	  Anwendung	  in	  Bauteilen	  aus	  VH,	  BSH,	  LVL	  und	  BSP	  (Seitenfläche)	  

	  

	  

	  

	  

Schrägzug	  bei	  Anwendung	  in	  Bauteilen	  aus	  VH,	  BSH,	  LVL	  und	  BSP	  (Seitenfläche)	  

	  

	  

	  

	  

Schrägzug	  mit	  definierter	  Ausfräsung	  im	  Bereich	  des	  Kupplungskopfs	  bei	  Anwendung	  in	  	  
Bauteilen	  aus	  VH,	  BSH,	  LVL	  und	  BSP	  (Seitenfläche)	  

	  

  www.wuerth.de

  SWG Engineering   www.wuerth.de
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06.4 RAMPA® LIFTING SYSTEM T YPE X

Scope of KLH services (on request):

 - Drill holes on side surfaces

 - Drill holes on narrow sides along master panel edges and of at least 100 mm thickness

 - Installation of the RAMPA® inserts in the KLH® elements

This lifting equipment must be used in accordance with the valid operating instructions for "Audited 1-click RAMPA® 

lifting system":

https://www.rampa.com/eu/en/Products/RAMPA-Lifting-gear/

Extract from the product data sheet (as of January 2024):

RAMPA® lifting system type X consisting of: load sus-

pension type X and insert type X:

 •    Insert type X D25x50: drill hole diameter 23 mm, 

minimum panel thickness 60 mm

 •     Insert type X D33x73: drill hole diameter 31 mm, 

minimum panel thickness 80 mm

 •     Insert type X D36x73: drill hole diameter 34 mm, 

minimum panel thickness 120 mm

Inserts must be screwed in at right angles to the surface and flush with the surface. They may be installed on the sides 

and narrow sides of elements. The following load cases can be modelled:

 • Lifting upright elements

 • Lifting horizontal elements

 • Turning a horizontal element upright and then lifting it

For other types of RAMPA® lifting equipment (e.g. RAMPA® inserts type SKL), the respective manufacturer's operating 

instructions apply.

HEBEM I TTEL

RAMPA GmbH & Co. KG 

Auf der Heide 8 | 21514 Büchen | Tel. +49 (0) 4155 8141-601 | Fax +49 (0) 4155 8141-80 | wood@rampa.com | www.rampa.com

Geprüftes 1-Klick RAMPA®-Hebemittel

Sicherer Halt. Ideal für:

a Brettsperrholz
a Brettschichtholz
a Konstruktionsvollholz
a Furnierschichtholz

RAMPA®-Hebemittel Typ X
bestehend aus: Lastaufnahme Typ X und Muffe Typ X

l Sicheres Heben für Lasten
 bis zu 3,75 Tonnen
l 1-Klick-Verriegelungssystem
l Einfache und schnelle Verbindung
l Allrounderlösung für das Heben von 
 Wänden und Decken

l Schäkel richtet sich selbst korrekt aus
l Konstante Tragfähigkeit auch bei hoher
 Holzfeuchte
l Passende Bohrer und Stecknüsse von 
 RAMPA erhältlich

RAMPA®-Hebemittel | Typ: X

Bezeichnung Art. Nr. Außen-Ø
D (mm)

Länge
L (mm)

Schlüssel-
weite SW

Vor-
bohrung
Ø (mm)

Stahl

Muffe Typ X D25 610101 25 50 16 23

Lastaufnahme Typ X 
(passend zu 25x50 mm) 610102 16 25 - -

Muffe Typ X D33 610301 33 73 20 31

Muffe Typ X D36 610201 36 73 20 34

Lastaufnahme Typ X 
(passend zu 33x73 mm

und 36x73mm)
610202 20 50 - -

  www.wuerth.de

  www.rampa.com
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06.5 WASP HOOK FOR TIMbER ELEMENTS TRANSPORT

This lifting equipment must be used in accordance with the valid operating instructions:

https://www.rothoblaas.com/products/machines-and-tools/transport-and-lifting/wasp

Possible installation of lif ting screws:

 •   perpendicular

 •   perpendicular with milling

 •   inclined

On narrow sides, lifting screws may only be screwed into 

the inner layers and only at right angles to the fibres.

The angle β between the screw axis and the hanger must 

not exceed 60°.

For safety reasons, lifting screws may only be used once 

and must be fully countersunk into the wooden element 

or unscrewed after use.

Extract from the technical documentation 

(as of January 2024):

WASP is made of very high strength carbon steel, WASPL 

is forged from high-strength steel. Both versions are coa-

ted with white electro-galvanising.

Rtot

β
RWLL

RWLL

Rtot

β
RWLL

RWLL

LASTWERTE | ANKER MIT VGS Ø11 UND VGS Ø13

TRAGFÄHIGKEIT FÜR ANSCHLAGPUNKT

3-Schicht-BSP 5-Schicht-BSP

VERTIKALE BSP-PLATTE(*)

(*)  Beim vertikalen Transport der CLT-Platten muss die Schraube immer quer 
(senkrecht zur Faserrichtung des Holzes) eingedreht werden. Wenn die 
Schrauben nicht in die Mitte des Elements eingesetzt werden können, weil 
sie z. B. parallel zu den Fasern in einer Längsschicht verlaufen, müssen sie 
versetzt in die nächste innere Querschicht montiert werden (siehe Abbil-
dung oben „5-Schicht-BSP“).

WASP | WASP L Montagevariante

Schraube senkrecht
Senkrecht mit 

Ausfräsung
geneigt

VGS β RWLL RWLL RWLL

Ø x L [mm] [°] [kg] [kg] [kg]

Ø11 x 80 

0 241 241 241

15 140 235 233

30 76 216 209

45 45 184 170

Ø11 x 100 

0 318 318 318

15 189 306 308

30 103 272 276

45 62 219 225

Ø11 x 125 

0 413 413 413

15 249 390 399

30 137 332 357

45 82 255 292

Ø11 x 150

0 504 504 504

15 309 469 487

30 171 385 437

45 103 285 357

Ø11 x 175

0 594 594 594

15 368 545 574

30 205 434 515

45 123 311 420

Ø11 x 200

0 683 683 683

15 427 617 660

30 238 478 591

45 144 337 483

Ø11 x 225

0 770 770 770

15 486 687 744

30 272 520 667

45 164 361 544

Ø11 x 250

0 856 856 856

15 544 753 827

30 306 561 741

45 185 384 605

Ø11 x 275

0 941 941 941

15 602 820 909

30 339 600 815

45 205 406 666

WASP L Montagevariante

Schraube senkrecht
Senkrecht mit 

Ausfräsung
geneigt

VGS β RWLL RWLL RWLL

Ø x L [mm] [°] [kg] [kg] [kg]

Ø13 x 80 

0 275 275 275

15 158 267 266

30 85 241 238

45 51 200 195

Ø13 x 100 

0 364 364 364

15 213 347 352

30 115 301 315

45 69 236 257

Ø13 x 150

0 577 577 577

15 348 528 557

30 191 421 499

45 115 304 408

Ø13 x 200

0 780 780 780

15 482 692 754

30 267 521 676

45 160 358 552

Ø13 x 250

0 978 978 978

15 613 844 945

30 342 609 847

45 206 410 692

Ø13 x 300

0 1172 1172 1172

15 744 990 1132

30 417 693 1015

45 252 458 829

02-23  |  WASP  |  TRANSPORT UND HEBETECHNIK  

Rtot

β
RWLL

RWLL

RWLL

RWLL

LASTWERTE | ANKER MIT VGS Ø11 UND VGS Ø13

TRAGFÄHIGKEIT FÜR ANSCHLAGPUNKT

HORIZONTALE CLT PLATTE | STATISCH BESTIMMTES SYSTEM

WASP | WASP L Montagevariante

Schraube senkrecht
Senkrecht mit 

Ausfräsung
geneigt

VGS β RWLL RWLL RWLL

Ø x L [mm] [°] [kg] [kg] [kg]

Ø11 x 80 

0 340 340 340

15 292 331 328

30 209 304 294

45 140 257 240

Ø11 x 100 

0 464 464 464

15 398 446 448

30 285 398 401

45 191 322 328

Ø11 x 125 

0 618 618 618

15 531 588 597

30 381 509 535

45 255 397 437

Ø11 x 150

0 773 773 773

15 664 729 746

30 476 616 669

45 318 469 546

Ø11 x 175

0 927 927 927

15 797 867 895

30 571 720 803

45 382 536 655

Ø11 x 200

0 1082 1082 1082

15 921 1000 1045

30 651 812 937

45 433 594 765

Ø11 x 225

0 1236 1236 1236

15 1035 1129 1194

30 718 895 1070

45 472 641 874

Ø11 x 250

0 1300 | (1391)* 1300 | (1391)* 1300 | (1391)*

15 1150 1256 | (1257)* 1256 | (1343)*

30 784 974 1126 | (1204)*

45 510 686 919 | (983)*

Ø11 x 275

0 1300 | (1545)* 1300 | (1545)* 1300 | (1545)*

15 1256 | (1261)* 1256 | (1379)* 1256 | (1492)*

30 850 1051 1126 | (1338)*

45 549 729 919 | (1092)*

WASP L Montagevariante

Schraube senkrecht
Senkrecht mit 

Ausfräsung
geneigt

VGS β RWLL RWLL RWLL

Ø x L [mm] [°] [kg] [kg] [kg]

Ø13 x 80 

0 402 402 402

15 345 389 388

30 246 351 348

45 164 291 284

Ø13 x 100 

0 548 548 548

15 470 524 529

30 336 459 474

45 224 363 387

Ø13 x 150

0 913 913 913

15 783 853 882

30 560 708 791

45 374 529 646

Ø13 x 200

0 1278 1278 1278

15 1097 1177 1235

30 785 947 1107

45 523 687 904

Ø13 x 250

0 1600 1600 1600

15 1378 1482 1545

30 959 1144 1386

45 629 804 1131

Ø13 x 300

0 1600 1600 1600

15 1545 1545 1545

30 1113 1321 1386

45 721 905 1131

(*) Der zweite Wert bezieht sich auf das System WASPL + VGS Ø11 mm.

TRANSPORT UND HEBETECHNIK  |  WASP  |  02-23  

g
m

a

d
e

f

TRANSPORTANKER FÜR HOLZELEMENTE

SCHNELL
Befestigung mit nur einer Schraube: Große Zeitersparnis dank schneller 
Montage und Demontage.

AUSGESPROCHEN PRAKTISCH
Der Anker kann zum Heben von Axial- und Querlasten verwendet werden.

ZERTIFIZIERT
Gemäß Maschinenrichtlinie 2006/42/EG.

MATERIAL
WASP ist aus hochfestem Kohlenstoffstahlguss 
gefertigt.
WASPL ist aus hochfestem Stahl geschmiedet. 
Beide Versionen sind für eine lange Lebens-
dauer mit einer weißen Elektroverzinkung be-
schichtet.

VIELSEITIG
Verschiedene Einsatzmöglichkeiten mit unter-
schiedlichen Schraubentypen für wechselnde 
Lastbedingungen und Materialien.

ARTIKELNUMMERN

ABMESSUNGEN

a d e f g m

[mm] [mm] [mm] [mm] [mm] [mm]

WASP 12 185 157 40 12 6

WASPL 14 205 180 54 13 8

passende Schrauben Stk.

WASP VGS Ø11 - HBS Ø10 2

WASPL VGS Ø11 - VGS Ø13 - HBS Ø12 1

02-23  |  WASP  |  TRANSPORT UND HEBETECHNIK  

WASP 2006/42/CEREUSABLEANNUAL REPORT

Suitable screws:

VGS
[mm]

HbS
[mm]

WASP Ø11 Ø10

WASPL Ø11 | Ø13 Ø12

  www.rothoblaas.de

3 - l aye r  CLT 5 - l aye r  CLT
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06.6 RAPTOR RIGGING DEVICE FOR TIMbER ELEMENTS

This lifting equipment must be used in accordance with the valid operating instructions:

https://www.rothoblaas.com/products/machines-and-tools/transport-and-lifting/raptor

The angle β between the screw axis and the hanger must 

not exceed 60°.

For safety reasons, lifting screws may only be used once.

From a panel thickness of 100 mm, the RAPTOR rigging 

device may be attached to narrow sides and used for tur-

ning upright ("tipping" phase).

Extract from the technical documentation 

(as of January 2024):

The metal plate with 6 holes and the lifting hook are made 

of steel. It provides 3 installation options with HBS PLATE 

screws (HBSP Ø 10) of different lengths depending on the 

load conditions (axial or transverse loads) and the materi-

al being transported (L = 80 to 180 mm).

 •  6 screws: maximum load capacity

 •  4 or 2 screws for lifting lighter elements

Possible layout of screws

R’WLL

βRWLL

β

RWLL

tCLT

β > 60°

30° < β < 60°

 β < 30°
 β = 0°

0° ÷ 90°

β > 90°

β = 90°

F/2

F/2

F

TRAGFÄHIGKEIT | STEHENDE BSP-PLATTE

MAXIMALE TRAGFÄHIGKEIT PRO ANSCHLAGPUNKT

ART.-NR. Festigkeit RWLL [kg]

HBS PLATE Schrauben Anz. Schrauben β = 0° 0° < β ≤ 30° 30° < β ≤ 45° 45° < β ≤ 60°

d x L [mm]

HBSP1080 
10 x 80

2 235 185 140 90

HBSP10100 
10 x 100

2 290 225 170 110

HBSP10120 
10 x 120

2 360 275 200 130

HBSP10140 
10 x 140

2 410 305 225 145

HBSP10160 
10 x 160

2 475 345 245 155

HBSP10180 
10 x 180

2 545 380 265 165

β = Neigungswinkel des Ankers.

ANMERKUNGEN: 

• Mindeststärke der Wand: tCLT ≥ 100 mm. • Die Schrauben müssen in eine Zwischenlage und nicht in die Leimfuge  
gesetzt werden. 

LASTWERTE | HEBEN EINER PLATTE/WAND AUS BSP AUS EINER 
HORIZONTALEN POSITION

BERECHNUNG DER GESAMTBELASTBARKEIT

Wobei:

R’WLL  Gesamtbelastbarkeit des Systems.
RWLL  Referenzbelastbarkeit für einen einzelnen Anschlagpunkt (Angabe in den Tabellen). 
n  Anzahl der vollständig tragenden Anschlagpunkte.

Für das Anheben von CLT-Wänden aus einer horizontalen in eine vertikale Position gelten die in der obi-
gen Tabelle angegebenen Tragfähigkeiten (vertikales Anheben der Wand). Während der “Kipp-Phase” 
muss jedoch die feste Auflagerung der Unterseite der Wand gewährleistet sein, damit die Hälfte der 
Last auf den Boden übertragen wird.

07-23  |  RAPTOR  |  TRANSPORT UND HEBETECHNIK

R’
WLL

=  R
WLL

  n  

R’WLL

βRWLL

β

RWLL

tCLT

β > 60°

30° < β < 60°

 β < 30°
 β = 0°

0° ÷ 90°

β > 90°

β = 90°

F/2

F/2

F

TRAGFÄHIGKEIT | STEHENDE BSP-PLATTE

MAXIMALE TRAGFÄHIGKEIT PRO ANSCHLAGPUNKT

ART.-NR. Festigkeit RWLL [kg]

HBS PLATE Schrauben Anz. Schrauben β = 0° 0° < β ≤ 30° 30° < β ≤ 45° 45° < β ≤ 60°

d x L [mm]

HBSP1080 
10 x 80

2 235 185 140 90

HBSP10100 
10 x 100

2 290 225 170 110

HBSP10120 
10 x 120

2 360 275 200 130

HBSP10140 
10 x 140

2 410 305 225 145

HBSP10160 
10 x 160

2 475 345 245 155

HBSP10180 
10 x 180

2 545 380 265 165

β = Neigungswinkel des Ankers.

ANMERKUNGEN: 

• Mindeststärke der Wand: tCLT ≥ 100 mm. • Die Schrauben müssen in eine Zwischenlage und nicht in die Leimfuge  
gesetzt werden. 

LASTWERTE | HEBEN EINER PLATTE/WAND AUS BSP AUS EINER 
HORIZONTALEN POSITION

BERECHNUNG DER GESAMTBELASTBARKEIT

Wobei:

R’WLL  Gesamtbelastbarkeit des Systems.
RWLL  Referenzbelastbarkeit für einen einzelnen Anschlagpunkt (Angabe in den Tabellen). 
n  Anzahl der vollständig tragenden Anschlagpunkte.

Für das Anheben von CLT-Wänden aus einer horizontalen in eine vertikale Position gelten die in der obi-
gen Tabelle angegebenen Tragfähigkeiten (vertikales Anheben der Wand). Während der “Kipp-Phase” 
muss jedoch die feste Auflagerung der Unterseite der Wand gewährleistet sein, damit die Hälfte der 
Last auf den Boden übertragen wird.
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R’
WLL

=  R
WLL

  n  

R’WLL

βRWLL

β

RWLL

tCLT

β > 60°

30° < β < 60°

 β < 30°
 β = 0°

0° ÷ 90°

β > 90°

β = 90°

F/2

F/2

F

TRAGFÄHIGKEIT | STEHENDE BSP-PLATTE

MAXIMALE TRAGFÄHIGKEIT PRO ANSCHLAGPUNKT

ART.-NR. Festigkeit RWLL [kg]

HBS PLATE Schrauben Anz. Schrauben β = 0° 0° < β ≤ 30° 30° < β ≤ 45° 45° < β ≤ 60°

d x L [mm]

HBSP1080 
10 x 80

2 235 185 140 90

HBSP10100 
10 x 100

2 290 225 170 110

HBSP10120 
10 x 120

2 360 275 200 130

HBSP10140 
10 x 140

2 410 305 225 145

HBSP10160 
10 x 160

2 475 345 245 155

HBSP10180 
10 x 180

2 545 380 265 165

β = Neigungswinkel des Ankers.

ANMERKUNGEN: 

• Mindeststärke der Wand: tCLT ≥ 100 mm. • Die Schrauben müssen in eine Zwischenlage und nicht in die Leimfuge  
gesetzt werden. 

LASTWERTE | HEBEN EINER PLATTE/WAND AUS BSP AUS EINER 
HORIZONTALEN POSITION

BERECHNUNG DER GESAMTBELASTBARKEIT

Wobei:

R’WLL  Gesamtbelastbarkeit des Systems.
RWLL  Referenzbelastbarkeit für einen einzelnen Anschlagpunkt (Angabe in den Tabellen). 
n  Anzahl der vollständig tragenden Anschlagpunkte.

Für das Anheben von CLT-Wänden aus einer horizontalen in eine vertikale Position gelten die in der obi-
gen Tabelle angegebenen Tragfähigkeiten (vertikales Anheben der Wand). Während der “Kipp-Phase” 
muss jedoch die feste Auflagerung der Unterseite der Wand gewährleistet sein, damit die Hälfte der 
Last auf den Boden übertragen wird.
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R’
WLL

=  R
WLL

  n  

R’WLL

RWLL
β

RWLL

RWLL
β

RWLL
β

β

F

lef h280-340
l
ef  

≥ 0,7    h 100%  R
WLL

  

F

lef
h

l
ef  

< 0,7    h < 100%  R
WLL

  

β
RWLL

β
RWLL

RWLL
β

TRAGFÄHIGKEIT | LIEGENDE BSP-PLATTE

EINFLUSS DES VERHÄLTNISSES ZWISCHEN LÄNGE DER SCHRAUBE UND STÄRKE DES ELEMENTS

BERECHNUNG DER GESAMTBELASTBARKEIT

MAXIMALE TRAGFÄHIGKEIT PRO ANSCHLAGPUNKT (STÄRKE BIS 180 mm)

ART.-NR. Festigkeit RWLL [kg]

Stärke BSP
HBS PLATE 
Schrauben

Anz. Schrauben β = 0° 0° < β ≤ 30° 30° < β ≤ 45° 45° < β ≤ 60°

[mm] d x L [mm]

180

HBSP1080 
10 x 80

2 270 235 195 140

4 375 350 310 245

6 470 445 405 330

HBSP10100 
10 x 100

2 395 325 250 170

4 550 490 415 305

6 690 635 555 425

HBSP10120 
10 x 120

2 525 405 300 195

4 850 700 550 375

6 1065 920 750 530

10 x 140 
HBSP10140

2 610 455 330 210

4 1140 870 640 415

6 1645 1265 940 615

HBSP10160 
10 x 160

2 720 515 365 230

4 1345 990 715 455

6 1940 1445 1050 675

HBSP10180 
10 x 180

2 830 575 400 250

4 1555 1105 785 495

6 2240 1615 1155 735

β = Neigungswinkel des Ankers.

Formulierungen nach DIN EN1995-1-1/NA.

Wobei:

R’WLL  Gesamtbelastbarkeit des Systems.
RWLL  Referenzbelastbarkeit für einen einzelnen Anschlagpunkt (Angabe in den Tabellen). 
n  Anzahl der vollständig tragenden Anschlagpunkte.
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R’
WLL

=  R
WLL

  n  

L
Ø

a

c
b

B d

s
L

NN/XX

amin

amin

F

x2 HBS P

NN/XX

x4 HBS P

NN/XX

x6 HBS P

NN/XX

> 60°

30° ÷ 60°

0 ÷ 30°

β
RWLLF

0° ÷ 60°

> 60°

β

RWLL
F

ZUGEHÖRIGE SCHRAUBEN

ABMESSUNGEN

ART.-NR. B L s Ø a b c d

[mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm]

RAP220100 100 220 10 13 60 125 180 107

d1 ART.-NR. L b Stk. 

[mm] [mm] [mm]

10
TX 40

HBSP1080 80 60 50

HBSP10100 100 75 50

HBSP10120 120 95 50

HBSP10140 140 110 50

HBSP10160 160 130 50

HBSP10180 180 150 50

MONTAGE RAPTOR

MÖGLICHE ANORDNUNG DER SCHRAUBEN

ZULÄSSIGE BELASTUNGSRICHTUNGEN

Die Anleitung genau lesen und 
die Hinweise beachten. Bei der 
Positionierung der Platte auf dem 
zu transportierenden Holzele-
ment sind die Mindestabstände 
einzuhalten.

Länge und Anzahl der Schrauben 
hängen von der Anwendungsart 
ab. Die Schrauben in die dafür 
vorgesehenen Löcher eindrehen 
und das max. Anzugsmoment 
beachten.

Den Kranhaken anschließen und 
das Holzelement vorsichtig anhe-
ben. Auf die zulässigen Hubrich-
tungen und die entsprechenden 
maximalen Traglasten achten.

Die Schrauben nach dem Heben 
lösen und entsorgen. Die Schrau-
ben können nur für einen Trans-
portvorgang verwendet werden. 

HINWEIS: β = Neigungswinkel des Ankers (Winkel zwischen Vertikale und Kette)

TRANSPORT UND HEBETECHNIK  |  RAPTOR  |  07-23

4321

N
Mins,max = 25 Nm

TRANSPORTPLATTE FÜR HOLZELEMENTE

UNIVERSELL
RAPTOR kann auf 3 Arten konfiguriert werden. Dadurch ist das Produkt 
für die häufigsten Anwendungen auf der Baustelle geeignet:
• 6 Schrauben: maximale Tragfähigkeit
• 4 oder 2 Schrauben: zum Heben und den Transport von leichteren 

Platten
Die Schrauben müssen symmetrisch angeordnet sein.

VIELSEITIG
RAPTOR eignet sich für unterschiedlichste Transportanforderungen.  
Sie kann sowohl Axial- wie auch Querlasten aufnehmen. 

ZERTIFIZIERT
Die Platte ist nach Maschinenrichtlinie 2006/42/EG zertifiziert und für 
den Transport von über 3 Tonnen freigeben. 

ART.-NR.
ART.-NR. max. Tragkraft passende Schrauben Stk.

RAP220100 3150 kg HBS PLATE Ø10mm 1

MATERIAL
Die Metallplatte und der Hebeanker sind aus 
Stahl gefertigt. RAPTOR ist robust, langlebig 
und garantiert ein sicheres Heben. Die rote 
Schutzbeschichtung des Produkts gewährleis-
tet gute Sichtbarkeit und fördert die Sicherheit 
der Arbeiter auf der Baustelle. 

KONFIGURATIONEN
Die Platte hat 6 Löcher. Dabei sind 3 Montage-
möglichkeiten mit Schrauben HBS PLATE vor-
gesehen, deren Länge je nach Belastung und 
transportiertem Material variiert.

07-23  |  RAPTOR  |  TRANSPORT UND HEBETECHNIK

RAPTOR 2006/42/CEREUSABLE

  www.rothoblaas.de

  www.rothoblaas.de
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07.1 KLH® LIFTING GEAR SYSTEM “W” (“WALL SYSTEM”)

Type: “W 1000” and “W 2500”

Depending on the load, the loops can leave marks in the wood. If necessary, the holes can be re-drilled (widened) on site 

with a 35 mm drill bit and sealed with a wooden plug.

EC Declaration of Conformity: see annex page 26

Description and characteristics:

 •   Visibly installed lifting device primarily for wall 

elements in non-visible quality

 •   1 or max. 2 loops per element (max. distance 6 m)

The following load cases can be modelled:

 • Lifting upright elements

 •  Turning a horizontal element upright and then 

lifting it

Minimum edge distances:  

Scope of KLH services:

 

 - Drill hole (1 piece with diameter 30 mm)

 - Installation of the one-way lifting loop (type Pewag 1000 or Pewag 2500)

Ø30Ø30 Ø30

1
3

0

1
3

0

1
3

0

≥
8

0

≥
8

0

Standard Slope cutHalf lap

α = 90°
β 

β 

max .  6
 m
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07.2 KLH® LIFTING GEAR SYSTEM “FD” (“FLOOR DIAGONAL SYSTEM”)

Type: “FD 1000” and “FD 2500”

Depending on the load, the loops can leave marks in the wood. If necessary, the holes can be re-drilled (widened) on site 

with a 35 mm drill bit and sealed with a wooden plug.

EC Declaration of Conformity: see annex page 26

Description and characteristics:

 •  Visibly installed lifting device primarily for slab 

and roof elements in non-visible quality

 •  1 or max. 4 loops per element (max. distance 6 m)

The following load cases can be modelled:

 • Lifting horizontal elements

 • Assembling horizontal or inclined elements

Installation of the lif ting loops:

Scope of KLH services:

 - Drill holes (2 pieces with a diameter of 30 mm, distance e = 100 mm at 45° to the fibre direction)

 - Installation of the one-way lifting loop (type Pewag 1000 or Pewag 2500)

1.   Inse r t  t he  l i f t i ng  l o op  

in t o  t he  ho l e

2.   Feed t he  l o op back  t h rough  

t he  second ho l e

3 .   L i f t i ng  s i t ua t i on  w i t h  

bu i l t - i n  FD s y s t em

β

β

max .  6
 m
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07.3 KLH® LIFTING GEAR SYSTEM “Fb VLS”

Type: “FB10 VLS S1”, “FB10 VLS S2”, “FB25 VLS S3” and “FB25 VLS S4”

Characteristics:

 •  Visible or concealed lifting device primarily for 

slab and roof elements in visible quality

 •  1 to max. 4 loops per element (max. distance 6 m)

The following load cases can be modelled:

 •  Lifting horizontal elements

 •  Assembling horizontal or inclined elements

Description:

 •   KLH decides whether the "FB" or "VLS S" lifting gear is to be installed

 •   The "VLS S" lifting gear is shown graphically in the element plans

 •   However, the elements are supplied with the "FB" or "VLS S" lifting gear

The lifting devices "FB" and "VLS S" are described in the following chapters, whereby the designation "FB10" corres-

ponds to the lifting device "FB 1000" and the designation "FB25" corresponds to the lifting device "FB 2500". By taking 

into account the different (site-specific) installation options at KLH, a cost advantage can be passed on to the customer 

when using this lifting system.

Ordered lif ting gear: Graphical representation 
in element drawing as:

Factory- installed
lifting gear:

“FB10 VLS S1” VLS S1 “FB 1000” or “VLS S1”

“FB10 VLS S2” VLS S2 “FB 1000” or “VLS S2”

“FB25 VLS S3” VLS S3 “FB 2500” or “VLS S3”

“FB25 VLS S4” VLS S4 “FB 2500” or “VLS S4”

Var i an t  1:  “FB VL S” de l i v e red as  “FB” Var i an t  2:  “FB VL S” de l i v e red as  “ VL S S”

β

β

max .  6
 m
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Rod dowe l  Ø16 [mm]

90

225
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07.4 KLH® LIFTING GEAR SYSTEM “VLS S” (“VISIbLE LIFTING SYSTEM FOR SLAb ELEMENTS”)

Type: “VLS S1”, “VLS S2”, “VLS S3” and “VLS S4”

The galvanised rod dowel remains in the KLH element. If necessary, the blind hole must be filled on site in a suitable manner.

Installation of the lif ting gear:

Scope of KLH services:

 - Blind hole (1 piece with diameter 68 mm)

 -  Installation of the one-way lifting loop (type Pewag 600 or Pewag 1000 or Pewag 2500) with rod dowel and stowing 

the loop in the blind hole

EC Declaration of Conformity: see annex page 27

Description and characteristics:

 •   Concealed lifting device primarily for slab and roof 

elements in visible quality

 •  1 to max. 4 loops per element (max. distance 6 m)

The following load cases can be modelled:

 •  Lifting horizontal elements

 •  Assembling horizontal or inclined elements 
  (max. 45°)

Minimum edge distances:  

1.   Inse r t  t he  l o op and  
dowe l  in t o  t he  ho l e

2.   L i f t i ng  s i t ua t i on  w i t h  
bu i l t - i n  s y s t em VL S S

3 .   Tr anspo r t  s i t ua t i on  w i t h  
r o l l ed - up l o op in  t he  b l ind  ho l e

Slope cut

Rod dowe l  Ø16 [mm]

DVQ

90

2
7

225

Examples of permissible edge processing

DVQ

Rod dowe l  Ø16 [mm]

DVQ 270 90

225

3
5

0
3

5
06 8

Rod dowe l  Ø16 [mm]

Rod dowe l  Ø16 [mm]

90

225

Half lapboard connection

Illustration of the edge distances for VLS S systems
(the area marked in red must not be processed)



2 2

0 7  F A C T O R Y - I N S T A L L E D  L I F T I N G  E Q u I P M E N T

07.5 KLH® LIFTING GEAR SYSTEM “Fb” (“FLOOR bOLT SYSTEM”)

Type: “FB 1000” and “FB 2500”

Depending on the load, the loops can leave marks in the wood. If necessary, the holes can be re-drilled (widened) on site 

with a 35 mm drill bit and sealed with a wooden plug.

Installation of the lif ting loops:

Scope of KLH services (on request):

 - Drill hole (1 piece with diameter 30 mm)

 - Installation of the one-way lifting loop (type Pewag 1000 or Pewag 2500) with safety bolt (reusable)

EC Declaration of Conformity: see annex page 26

Description and characteristics:

 •  Visibly installed lifting gear primarily for slab and 

roof elements in visible quality

 •  1 to max. 4 loops per element (max. distance 6 m) 

The following load cases can be modelled:

 •  Lifting horizontal elements

 •  Assembling horizontal or inclined elements

Minimum edge distances:  

Ø30
200

150

Sa f e t y  bo l t

Inse r t 
( v i s ib l e  su r f ace)

Ø30
200

150

Sa f e t y  bo l t

Inse r t 
( v i s ib l e  su r f ace)

Ø30

Minimum 
edge distance

150

150

Sa f e t y  bo l t

Inse r t 
( v i s ib l e  su r f ace)

Half lapStandard Slope cut

1.  Inse r t  t he  l o op in t o  t he  ho l e 2.   Do no t  pos i t i on  t he  l o op seam 
in  t he  a rea  o f  t he  bo l t  o r  l i f t i ng 
hook

3 .   Inse r t  t he  bo l t  w i t h  t he  s a f e t y 
c l i p  f ac ing  downwards  and pos i -
t i on  i t  acco rd ing l y

4 .   L i f t i ng  s i t ua t i on  w i t h  bu i l t - i n 
FB s y s t em
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07.6 KLH® LIFTING GEAR SYSTEM “VLS W” (“VISIbLE LIFTING SYSTEM FOR WALL ELEMENTS”)

Type:  “VLS W2”, “VLS W3”, “VLS W4” and “VLS W5”

 “VLS W2 D”, “VLS W3 D”, “VLS W4 D” and “VLS W5 D”

The galvanised rod dowel remains in the KLH element.

Scope of KLH services (on request):

 -  Drill hole for rod dowel and loop (1 each with a 

diameter of 25 mm)

 -  Installation of the one-way lifting loop (type Pewag 

1000 or Pewag 2500) with rod dowel

EC Declaration of Conformity: see annex page 28

Description and characteristics:

 •   Concealed lifting device primarily for wall ele-

ments in visible quality

 •   1 to max. 2 loops per element (max. distance 6 m)

The following load cases can be modelled:

 •  Lifting upright elements

 •   Turning a horizontal element upright and then 

lifting it

Minimum edge distances:  

I f  t he  l i f t i ng  gear  i s  ins t a l l ed  in  pa i r s ,  t he  l i f t i ng  hook 

mus t  be  hooked in t o  bo th  l o ops

Standard Slope cutHalf lap

Ø25
Ø25

Ø25

≥
8

0

≥
8

0 1
3

0

1
3

0

1
3

0

α = 90°
β 

β 

max .  6
 m



GuIDELINE FOR THE uSE OF KLH® LIFTING GEAR SYSTEMS WITH EC CERTIFICATE OF CONFORMIT Y

Lifting operations using KLH® lifting gear systems with an EC certificate of conformity may only be carried out with  

suitable lifting equipment and a suitable hanger.

Please observe the following procedure for lifting, unloading, interim storing, and assembling:

2 4

0 8  u N L O A D I N G ,  T E M P O R A R Y  S T O R A G E ,  L I F T I N G

 - Visually inspect the installed one-way lifting loops

 -  Hook into all installed lifting loops (hook opening 

to the outside)

 -  Maximum distance between the lifting points 6 m

 -  Inclination angle of the hanger β = 30° - 45°

T R A N S P O R T  F L A T  →  L I F T  F L A T

O R

T R A N S P O R T  S T A N D I N G  →  L I F T  S T A N D I N G

Unloading and assembling are carried out directly from 

the trailer using the built-in KLH® lifting gear; the positi-

on of the element remains unchanged.

T R A N S P O R T  F L A T  →  T U R N I N G  U P R I G H T  →  L I F T 

S TA N D I N G

The built-in KLH®  lifting devices of type "W" and "VLS W"  

are suitable both for turning upright and for lifting the  

element upright. When turning upright, the elements 

must be prevented from slipping (direction of pull α = 

110°). This variant can be used for horizontal delivery of 

wall elements.

T R A N S P O R T  S T A N D I N G  →  L A Y I N G  D O W N  →  L I F T 

F L A T

The element is unloaded and deposited horizontally and 

securely using the built-in KLH® lifting gear type "W" 

or "VLS W". The hanger must then be transferred to the  

lifting gear for horizontal lifting (e.g. type "VLS S"). In  

exceptional cases, the loops supplied must be installed 

on site in the factory-prepared holes in accordance with 

the installation instructions. This variant can be used for  

upright delivery of slab or roof elements. 

d i rec t i on  o f  pu l l
α  =  110°

Load secur ing  in  acco rdance w i t h  l ega l  r egu la t i ons  and p rov i s i ons

Load secur ing  in  acco rdance w i t h  l ega l  r egu la t i ons  and p rov i s i ons

2.   A s semb l ing  w i t h  t he  as semb l y 
l i f t i ng  s y s t em

1.   Un load ing  w i t h  t he  un l oad ing 
l i f t i ng  s y s t em

β

max .  6
 m

β
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2 5

VERTICAL ELEMENT INSTALLATION 
FOR WALL ELEMENTS

Tempora r y 

p ropp ing

Screw connec t i on

F I X  S L A B / R O O F  E L E M E N T

•  Bring the slab/roof element into the installation po-

sition – ensure that the element is secured in position

U N H O O K  C R A N E  H O O K S

•  When accessing the slab or roof elements, observe the 

applicable employee protection regulations and other 

provisions

C U T  T H E  L I F T I N G  L O O P S  W H E N  U S I N G  T H E  V L S 

S Y S T E M

•  Wearing safety gloves and using a safety knife in 

accordance with the Employee Protection Ordinance

HORIZONTAL ELEMENT INSTALLATION 
FOR SLAb AND ROOF ELEMENTS

Tempora r y 

p ropp ing

Screw connec t i on

F I X  W A L L  E L E M E N T

•    Bring the wall into the installation position – ensure 

that the wall is secured in position

U N H O O K  C R A N E  H O O K S

•    Observe the applicable employee protection regula-

tions and other provisions

D I S P O S E  O F  O N E - W A Y  L I F T I N G  L O O P S
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D E C L A R A T I O N  of  C O N F O R M I T Y 
accord. Directive of Machinery 2006/42/EG    

 
 
The Signee:   Dipl.-Ing. Dr. techn. Erich Moschik 
 Zvilingenieur für Maschinenbau, A-9300 St. Veit/Glan 
 
declares, that the system / machinery 
 

1. Product: KLH Lifting Systems  
 for lifting wall and ceiling elements  
 consisting of lifting loops, manuf. Pewag as well as bolts 

2. Type: W 1000, W 2500, FD 1000, FD 2500, FB 1000, FB 2500 

3. Year of Manufacture: 2009 / Adaptation 2021 / Adaptation 2023 

4. User: KLH Massivholz GmbH, A-8842 Teufenbach-Katsch, Gewerbestraße 4  
KLH Massivholz Wiesenau GmbH, A-9400 Wolfsberg, Schwemmtratten 7 
 

meets the following essential safety requirements and standards: 
 
- Bestimmungen der EG-Richtlinien: 
  2006/42/EG Directive of Machinery  

- harmonisierte Normen 
 EN 12100 -1 Safety of machinery - General principles for design ― Risk assessment and risk reduction 

 EN 547-3 Safety of machinery - Human body measurements 

 EN 614-2  Safety of machinery - Ergonomic design principles,  

  Part 2: Interactions between the design of machinery and work tasks 

 EN 818-2 Short link chain for lifting purposes - Safety  

  Part 2: Medium tolerance chain for chain slings - Grade 8  

 EN 1492-1 Textile slings - Safety 

  Part 1: Flat woven webbing slings made of man-made fibers for general purpose use 

 EN 13854 Standards on Safety of Machinery - Minimum gaps to avoid crushing of parts of the  

  human body  

 EN ISO 13857 Safety of machinery - Safety distances to prevent hazard zones being reached by upper  

  and lower limbs  

 EN ISO 14120 Safety of machinery - General requirements for the design and construction of fixed and 

  movable guards  

 EN ISO 14123  Safety of machinery - Reduction of risks to health from hazardous substances emitted by  

  machinery 
 
 
Originally issued  16.06.2012 

Prolongation  01.06.2021 

Prolongation  04.12.2023 

Valid until 03.12.2028 
 
 
 
St. Veit/Glan, 04.12.2023 
 
 
 
 
 
 
The content of this declaration is in conformance with the DIN EN ISO/IEC 17050-1 
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D E C L A R A T I O N  of  C O N F O R M I T Y 
accord. Directive of Machinery 2006/42/EG    

 
 
The Signee:   Dipl.-Ing. Dr. techn. Erich Moschik 
 Zvilingenieur für Maschinenbau, A-9300 St. Veit/Glan 
 
declares, that the system / machinery 
 

1. Product: VLS-S Visible Lifting System  
 For lifting ceiling elements  

2. Type: S1, S2, S3, S4 – ceiling elements  

3. Year of Manufacture: 2021 / Adaptation 2023 

4. User: KLH Massivholz GmbH, A-8842 Teufenbach-Katsch, Gewerbestraße 4  
KLH Massivholz Wiesenau GmbH, A-9400 Wolfsberg, Schwemmtratten 7 
 

meets the following essential safety requirements and standards: 
 
- Bestimmungen der EG-Richtlinien: 
 2006/42/EG Directive of Machinery  

- harmonisierte Normen 
 EN 12100 -1 Safety of machinery - General principles for design ― Risk assessment and risk reduction 

 EN 547-3 Safety of machinery - Human body measurements 

 EN 614-2  Safety of machinery - Ergonomic design principles,  

  Part 2: Interactions between the design of machinery and work tasks 

 EN 818-2 Short link chain for lifting purposes - Safety  

  Part 2: Medium tolerance chain for chain slings - Grade 8  

 EN 1492-1 Textile slings - Safety 

  Part 1: Flat woven webbing slings made of man-made fibers for general purpose use 

 EN 13854 Standards on Safety of Machinery - Minimum gaps to avoid crushing of parts of the  

  human body  

 EN ISO 13857 Safety of machinery - Safety distances to prevent hazard zones being reached by upper  

  and lower limbs  

 EN ISO 14120 Safety of machinery - General requirements for the design and construction of fixed and 

  movable guards  

 EN ISO 14123  Safety of machinery - Reduction of risks to health from hazardous substances emitted by  

  machinery 
 
 
Originally issued 16.06.2021 

Prolongation: 04.12.2023 

Valid until  03.12.2028 
 
 
St. Veit/Glan, 04.12.2023 
            .............................................................. 
         Unterschrift 
 
 
 
The content of this declaration is in conformance with the DIN EN ISO/IEC 17050-1 
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EG -  K O N F O R M I T Ä T S - E R K L Ä R U N G 
accord. Directive of Machinery 2006/42/EG    

 
 
The Signee:   Dipl.-Ing. Dr. techn. Erich Moschik 
 Zvilingenieur für Maschinenbau, A-9300 St. Veit/Glan 
 
declares, that the system / machinery 
 
1. Product: VLS-Visible Lifting System  
 For lifting wall and ceiling elements 
 consisting of lifting loops, TGH rod and one-way bolts 

2. Type: W2, W3, W4, W5 – wall elements   
  D1, D2, D3 – ceiling elements  

3. Year of Manufacture: 2009 / Adaptation 2021 / Adaptation 2023 

4. User: KLH Massivholz GmbH, A-8842 Teufenbach-Katsch, Gewerbestraße 4  
KLH Massivholz Wiesenau GmbH, A-9400 Wolfsberg, Schwemmtratten 7 
 

meets the following essential safety requirements and standards: 
 
 
- Bestimmungen der EG-Richtlinien: 
 2006/42/EG Directive of Machinery  

- harmonisierte Normen 
 EN 12100 -1 Safety of machinery - General principles for design ― Risk assessment and risk reduction 

 EN 547-3 Safety of machinery - Human body measurements 

 EN 614-2  Safety of machinery - Ergonomic design principles,  

  Part 2: Interactions between the design of machinery and work tasks 

 EN 818-2 Short link chain for lifting purposes - Safety  

  Part 2: Medium tolerance chain for chain slings - Grade 8  

 EN 1492-1 Textile slings - Safety 

  Part 1: Flat woven webbing slings made of man-made fibers for general purpose use 

 EN 13854 Standards on Safety of Machinery - Minimum gaps to avoid crushing of parts of the  

  human body  

 EN ISO 13857 Safety of machinery - Safety distances to prevent hazard zones being reached by upper  

  and lower limbs  

 EN ISO 14120 Safety of machinery - General requirements for the design and construction of fixed and 

  movable guards  

 EN ISO 14123  Safety of machinery - Reduction of risks to health from hazardous substances emitted by  

  machinery 
 
 
Originally issued  16.06.2012 

First Prolongation 01.06.2021 

Second Prolongation 04.12.2023 

Valid until 03.12.2028 
 
 
St. Veit/Glan, 04.12.2023 
  .............................................................. 
   Dipl.-Ing. Dr. Moschik ZT GmbH  
 
 
The content of this declaration is in conformance with the DIN EN ISO/IEC 17050-1 
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