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Worldwide distribution network
NEFF - present throughout the world

Head office
NEFF�Antriebstechnik
Automation�GmbH
Postfach 12 29
D-71108 Waldenbuch
BonholzstraBe 17
D-71111 Waldenbuch
Tel.: + 49 (0) 71 57-1 24-0
Fax: + 49 (0) 71 57-40 98
e-mail: mail@neffaa.de
www. neffaa.de

The following abbreviations show you
which international service partner offers
each product group:
ML = Mecnanlcal linear drive units
SHG = Worm gear screw jacks
GT = Screw drives

Australia
Numericon Pty. Ltd.
115 Bath Road
AUS-Kirrawee N.S.W. 2232
Tel.: +61 (0) 2-95 21 84 66
Fax: +61 (0) 2-95 21 48 04
e-mail: info@nu mericon.com.au
www. numericon.comau
(ML, SHG, GT)

Austria
Siegfried Reckenfelderbaumer
Sales office Austria
UntermOhle 1
83556 Griesstatt
Tel.: +49 (0) 80 38-69 94 38
Fax: +49 (0) 80 38-69 94 39
e-mail:siegfried.
reckenfelderbaeumer@neffaade
www, neffaa.de
(ML, SHG, GT)

Eichbauer GmbH
Antriebstechnik Automation
Kristein 2
A-4470 Enns
Tel.:  +43 (0) 72 23-83 98 0
Fax: +43 (0) 72 23-83 98 2
e-mail: mail@eichbauer-at.at
www. eichbauer-at.at
(ML, SHG, GT)

Belgium
CARON Vector S.A.
Avenue Eiffellaan 5
B-1300 Wavre
Tel.: +32 (0) 10-23 13 11
Fax: +32 (0) 10-23 13 36
e-mail: info@caron-vector, be
www. ca ron -vecto n be
(ML, SHG, GT)

Bulgaria
INA Lageri OOD
Kompl. ,Krasno Selo"
BI. 194. Eing. W. App. 54. PK 97
BG-1618 Sofia
Tel.: +359 (0) 2-9 55 91 56
Fax: +359 (0) 2-9 55 92 69
e-mail: Alexanden Popoff@bg.ina.com
(GT)

PR China
PC Automation Co. Ltd.
Beitaipingzhuang Rd. 25
Huawei Building
Add. Room 110
PRC-100088 Beijing
Tel.: +86 (0) 10-62 38 10 61
Fax: +86 (0) 10-62 38 10 62
e-mail: sales@pcabj.com
www. pcabj.com
(ML, SHG, GT)

Czech Republic
BIBUS s,r.o.
Videnska 125
CZ-63927 Brunn
Tel,/Fax: +4 20 (0) 5-47 12 53 O0
Tel./Fax: +4 20 (0) 5-47 12 53 10
e-mail: bibus@bibus.cz
www, bibus.cz
(ML, SHG, GT)

Denmark
CFT Tandhjulsfabrik A/S
Ravnsbjergvej 8
DK-3670 Vesko/Sosum
Tel.: +45 (0) 47-17 02 60
Fax: +45 (0) 47-17 01 05
e-mail: cft@internet.dk
www. cft.dk
(GT)

Digimatic ApS
Ove Gjeddes Vej 9 b
DK-5220 Odense S~
Tel.: +45 (0) 70-20 16 70
Fax: +45 (0) 70-20 16 71
e-mail: info@digimatic.dk
www.digimatic.dk
(ML)

Finland
SKS mekaniikka oy
P.O. Box 122
SF-01720 Vantaa
Tel.: ++3 58 (0) 985-26 61
Fax: ++3 58 (0) 985-2 68 20
e-mail: sks-tekniikka@sks.fi
www.sks.fi
(ML, SHG, GT)

France
INA France
93, Rue de Bischwiller
F-67501 Haguenau-Cedex
Tel.: +33 (388) 63 40 50
Fax: +33 (388) 63 40 51
www. ina.fr
e-mail: sylvie.schweickart@frina.com
(SHG, GT)

Great Britain
INA Linear Systems
Division of INA Bearing
Co. Ltd.
Forge Lane, Minworth
GB-Sutton Coldfield
West Midlands B 76 1 AP
Tel.: +44 (0) I 21-3 51-38 33
Fax: +44 (0) 1 21-3 13-04 06
e-mail: sales.dept@ina.co.uk
www. ina.co.uk
(SHG, GT)

Modular Robotic Systems Ltd.
NEFF House
Kirkless Industrial Estate
Cale Lane
GB-Wigan WN2 1HQ
Tel.: +44 (0) 19 42-82 O0 88
Fax: +44 (0) 19 42-82 04 31
e-mail: sales@mod ulan u-net.com
(ML)

Hungary
BIBUS Kft
Ojhegyi ut 2.
H-1103 Budapest
Tel.: +36 (0) 1-265 27 33
Fax: +36 (0) 1-254 89 O0
e-mail: info@bibus.hu
www. bibus.hu
(ML, SHG, GT)

India
CNC Ballscrews Bearing Co.
Plot no. 130. K,I,A.D B. Area
Baikampady
IND Mangalore 575011
Tel,: +91 (0) 22-2872 31 95
Fax: +91 (0) 22-28 72 26 85
e-mail: trustcnc@satyam net,in
(GT)

Israel
Delta Elkon
P.O. Box 8262
IL-South Netaneya 42504
Tel.: +972 (0) 9-865 84 78
Fax: +972 (0) 9-865 84 92
e-mail: oren@intergamal .co.il
(ML, SHG, GT)

Italy
NC Componenti
Via Francesco Raimondo 11/B
1-10090 Cascine
Vica-Rivoli/Torino
Tel.: +39 (0) 11-9 57 52 22
Fax: +39 (0) 11-9 57 51 13
e-mail: info@nccomponenti.it
www.nccomponenti.it
(ML, SHG, GT)

Japan
MIWA Co. Ltd.
67. Takatsubo. Seko
Moriyama-Ku
J-Nagoya 463-0078
Tel.: +81 (0) 52-795 60 11
Fax: +81 (0) 52-795 33 66
e-mail: mail@miwa-inc.co.jp
www. miwa-inc.co.jp
(ML, SHG, GT)

Korea
Hansan Linear System Co,, Ltd,
RN-212. Youngwha B/D. 610-16
Kuro-Dong, Kuro-Ku
ROK-Seoul. 152-050
Tel.: +82 (0) 22-6 33 34 32
Fax: +82 (0) 22-6 33 33 10
e-mail: HansanLS@Kornet. net
(ML, GT)

Malaysia
Automation Industry Systems
(M) SDN BHD 50.
Lorong Nagasari tl
Taman Nagasari
MAL-13600 Prai
Tel.: +60 (0) 43-0 56 07
Fax: +60 (0) 43-99 73 27
e-mail: autoind@po.jaringmy
(ML, SHG, GT)

Netherlands
Vector
Aandrijftechniek B,V.
Industrieweg 175
NL-3044 AS Rotterdam
Tel,: +31 (0) 10-4 46 37 00
Fax: +31 (0) 10-4 15 55 52
e-mail:
verkoopgroepS@vector-aandrijftechniek.nl
www, vector-aandrijftech niek.nl
(ML, SHG, GT)

Norway
Centa Transmisjoner as
P.B. 1551
N-3206 Sandefjord
Tel,: +47 (0) 33-48 31 O0
Fax: +47 (0) 33-48 31 10
e-mail: centa@centa.no
www,cesta.no
(ML, SHG, GT)

INA Norge AS
Nils Hansens vel 2
P.O,Box 6404 Etterstad
N-0604 Oslo
Tel,: +47 (0) 22 64 85 30
Fax: +47 (0) 22 64 54 11
e-mail: ina@ina.no
www, ina,no
(GT)

Poland
BIBUS Menos Sp. zo.o.
ul. Tadeusza Wendy 7/9
PL-81-341 Odynia
Tel.: +48 (0) 58-660 95 70
Fax: +48 (0)58-661 71 32
e-maih bimen@bimen.compl
www. bimen.com,pl
(ML, SHG, GT)

Portugal
INA Rolamentos Lda,
Ay. Fontes Pereira de Melo 470
P-4100 Porto
Tel.: +3 51 (0) 22 6 10 42 08
Fax: +3 51 (0) 22-6 10 42 20
e-mail: marketing@pt.ina.com
www. ina,com
(GT)

Singapore
PBA (S.) PTE. Ltd.
t57 Sin Ming Road
02-01 Amtech Building
SGP-575 624 Singapore
Tel.: +65 (0) 5 52-79 92
Fax: +65 (0) 5 52-69 92
e-maih pbasing@mbox2,singnet.comsg
(ML, SHG, GT)

Slowak Republic
Senzor sp.
Park Angelinum 19
SQ-04004 Kosice
Tel.: +421 (0) 55-6 22 30 13
Fax: +421 (0) 55-6 22 29 02
www. senzonsk
(ML)

Bibus SK, s. n o,
Priemyselna 4
SK-94901 Nitra
Tel.: +421 (0) 37-7 41 25 25
Tel.: +421 (0) 37-7 41 25 26
Fax: +421 (0) 37-6 51 67 01
e-mail: bibus@bibus.sk
www. bibus,sk
(ML, SHG, GT)

Slovenia
Inoteh d.o.o.
Vorohova 20
SL-2345 Bistrica ob Dravi
Tel.: +3 86 (62) 6 71 90 12
Fax: +3 86 (62) 6 71 90 13
e-mail: inoteh@siol.net
(ML, SHG, GT)

Spain
N.I.A.S.A.
Poi. Ibalondo 2-10
E-20160 Lasarte (0uipuzcoa)
Tel.: +34 (943) 36 60 16
Fax: +34 (943) 36 66 33
e-mail: info@niasa.es
www, niasa.es
(SHG, GT)

Sweden
INA Sverige AB
Box 41
SE-19586 Arlandastad
Tel.: +46 (0) 85-95-10-905
Fax: +46 (0) 85-95-10-960
e-mail: info@ina.se
www. ina.se
(GT)

Akarlson Industriteknik
P.O. Box 290
S-12725 Skarholmen
Tel.: +46 (0) 85 2-20 05 O0
Fax: +46 (0) 85 2-20 05 10
e-mail: info@akarlson.se
www.akarlson.se
(ML, SHG)

South Afrika
INA BEARINGS (PTY) Ltd.
P.O.Box 400 30
Walmen
SA-Port Elizabeth 6065
Tel.: +27 (0) 41-501 28 O0
Fax: +27 (0) 41-581 04 35
e-mail: inquiries@ina.co.za
www. ina.co.za
(GT)

Switzerland
BIBUS AG
HertistraSe 1
CH-8304 Wallisellen
Tel.: +41 (0) 1-8 77 50 11
Fax: +41 (0) 1-8 77 58 51
e-mail: info.bag@bibus.ch
www.bag bibus.ch
(ML, SHG, GT)

Taiwan
Active Automatic Int'l
Enterprise Co., Ltd.
No. 91. Likung Rd.
Tai-Ping City. Taichung
Taiwan R.O.C.
Tel.: +8 86 (0) 4-3 95 14 22
Fax: +8 86 (0) 4-3 95 07 74
e-mail: activeat@ms23, hinet.net
(ML, SHG, GT)

Turkey
E.M.G. DIS TICARET Ltd. STI.
Ethem Efendi Cd. 110/10
TR-81080 Erenkoy-lstanbul
Tel.: +90 (0) 216-4 78 19 46/47
Fax: +90 (0) 216-4 78 19 48
e-mail: mguden@superonline.com
(ML, SHG, GT)

INA Rulmanlari TIC. LTD. STI.
Aydin Sodak 4.
Dagli Apt. D:IO. 1. Levent
TR-80600 Istanbul
Tel.: +90 (0) 212-279 27 41
Fax: +90 (0) 212-281 66 45
e-mail: inaturk@tnina.com
www. ina.com.tr
(GT)

USA/North America
Precision Technology USA
P.O.Box 13324
Roanoke
USA-Virginia 24033-3326
Tel.: +1 540-8 57 98 71
Fax: +1 540-8 57 98 76
e-mail: sales@PT-USA.net
www. PT- USA. net
(ML, SHG, GT)
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1) H= ��, L=�� 
2) �� !"#$%�� !"#

3) �� !"#$%&'(

MULI 1 MULI 2 MULI 3 MULI 4 MULI 5 JUMBO 3

�� ! [kN]2) 5 10 12.5 22 42 65 78

�� !"#$ [mm] 1605 2005 2505 4005 4010 5010 8010

�� !"# ��  H1) 1.25 1.25 0.83 0.71 1.43 1.1 1

�� ! [mm] ��  L1) 0.31 0.31 0.21 0.18 0.36 0.28 0.25

�� !" ��  H1) 4:1 4:1 6:1 7:1 9:1 10 : 1

��  L1) 16:1 16:1 24:1 28:1 36:1 40 : 1

�� ! [%3)] ��  H1) 57 56 55 53 56 47 45

��  L1) 46 44 43 43 45 37 34

�� [kg] �� !" 1.3 2.3 7 19 35 63

�� (� 100mm�� !) 0.26 0.42 1.14 1.67 3.04 6.13

�� ! [Nm] H 0.04 0.11 0.15 0.35 0.84 1.32

L 0.03 0.10 0.12 0.25 0.51 0.97

MULI 1 MULI 2 MULI 3 MULI 4 MULI 5 JUMBO 1 JUMBO 2 JUMBO 3 JUMBO 4 JUMBO 5

�� ! [kN]2) 5 10 25 50 100 150 200 250 350 500

�� !"#$ [mm] 18 x 4 20 x 4 30 x 6 40 x 7 55 x 9 60 x 9 70 x 10 80 x 10 100 x 10 120 x 14

�� !"# ��  H1) 1 1 1 1 1 1 1 1 1 1

�� ! [mm] ��  L1) 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25

�� !" ��  H1) 4:1 4:1 6:1 7:1 9:1 9:1 10:1 10:1 10:1 14:1

��  L1) 16:1 16:1 24:1 28:1 36:1 36:1 40:1 40:1 40:1 56:1

�� ! [%3)] ��  H1) 31 29 29 26 24 23 22 20 19 19

��  L1) 25 23 23 21 19 18 17 15 15 15

�� [kg]  �� !" 1.2 2.1 6 17 32 41 57 57 85 160

�� (� 100mm�� !) 0.26 0.42 1.14 1.67 3.04 3.1 4.45 6.13 7.9 11.5

�� ! [Nm] H 0.04 0.11 0.15 0.35 0.84 0.88 1.28 1.32 1.62 1.98

L 0.03 0.10 0.12 0.25 0.51 0.57 0.92 0.97 1.10 1.42

�� !

�� !"#$%& !"#
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C
4

2) C
5

C
6

C
7

D
1k6

4) D
2
3) D

3
6) D

4
Tr D

4
KGT D

5
2) D 

6
D

7H7
D

8
D9xb67) � R(TK)7) V-KGT

MULI 1 12(23) 19 31 22 10 x 21.5 33 M12 x 1.75 Tr18 x 4 1605 29.6(48) M8 28 12 M5x10 32(45.25) 30x30

MULI 2 18(21.5) 20 37.5 27 14 x 25 40 M14 x 2.0 Tr20 x 4 2005 38.7(61) M8 35 15 M6x12 35(49.5) 40x40

MULI 3 23 22 41 29 16 x 42.5 50 M20 x 2.5 Tr30 x 6 2505 46 M10 35 17 M8x12 44(62.2) 50x50

MULI 4 32 29 58.5 42.5 20 x 45 60 M30 x 3.5 Tr40 x 7 4005/4010 60 M12 52 25 M10x15 55(77.8) 60x60

MULI 5 40 48 80 53 25 x 65 82 M36 x 4 Tr55 x 9 5010 85 M20 52 28 M12x18 60(84.85) 80x80

JUMBO 1 40 48 87.5 60 25 x 62.5 90 M48 x 2 Tr60 x 9 - 90 M24 52 28 M12x18 60(84.85) -

JUMBO 2 40 58 82.5 60 30 x 65 115 M56 x 2 Tr70 x 10 - 105 M30 58 32 M12x18 (80) -

JUMBO 3 40 58 82.5 60 30 x 65 115 M64 x 3 Tr80 x 10 8010 120 M30 58 32 M12x18 (80) 120x120

JUMBO 4 50 78 110 86 35 x 62.5 133 M72 x 3 Tr100 x 10 - 145 M36 72 40 M16x30 (100) -

JUMBO 5 60 118 133 109 48 x 97.5 153 M100 x 3 Tr120 x 14 - 170 M42 80 50 M16x40 (115) -

�� �� [mm]

�� !

grj_l��afk=NP��

�� !"#$

TF grj_l=OJR=�� !"#

1) �� !"#$� %�

�� !"#$�� !

�� !"#(� 22 �)�

�� !"#$%

2) �� !"#$%&'(

�� !"#$%

3) �� !"#$%&'(

�� !"#$%

QF �� !"#$%&

RF ��^N=��afk=NSUR

dq_=NU�� 

SF jrif��afk=NP�� 

�� !

N�V�� 

  

 
 

 
 

 
 

 

  

�� ! +

�� 

�� !"#$%&�� !A/B�� !

A
1

5) A
2

A
3

a
1

a
2

B
1

B
2

B
3

B
4

b
1

b
2

b
3

b
4

b
5

C
1

C
2

C
3

1)

MULI 1 80 25 24 60 10 24 72 120 77 52 18 3 13 1.5 20 62 35(46)

MULI 2 100 32 28 78 11 27.5 85 140 90 63 20 5 15 1.5 30 75 45(48.5)

MULI 3 130 45 31 106 12 45 105 195 110 81 36 5 15 2 30 82 50

MULI 4 180 63 39 150 15 47.5 145 240 150 115 36 6 16 2 45 117 65

MULI 5 200 71 46 166 17 67.5 165 300 170 131 56 8 30 2.5 55 160 95

JUMBO 1 210 71 49 170 20 65 195 325 200 155 56 8 40 8 55 175 95

JUMBO 2 240 80 60 190 25 67.5 220 355 225 170 56 8 45 8 55 165 110

JUMBO 3 240 80 60 190 25 67.5 220 355 225 170 56 8 45 8 55 165 110

JUMBO 4 290 100 65 230 30 65 250 380 255 190 56 10 54 8 65 220 140

JUMBO 5 360 135 75 290 35 100 300 500 305 230 90 14 80 8 90 266 200

�� �� [mm]



NP

D
1k6

3) D
2

D
4
TR D

4
KGT D

5
2) D

6
D

7H7
D

8
D9xb6 � R(TK) E

1
1) E

2
1) F

1
1) 2) F

2
1) 2) F

3
1) 2) F

4
1) 2)

MULI 1 10 x 21.5 12 Tr18 x 4 1605 29.6/48 M8 28 12 M5x10 32(45.25) 12/12 44/44 48/48 28/28 38/38 6/5.5

MULI 2 14 x 25 15 Tr20 x 4 2005 38.7/61 M8 35 15 M6x12 35(49.5) 12/12 44/44 55/55 32/32 45/45 7/7

MULI 3 16 x 42.5 20 Tr30 x 6 2505 46 M10 35 17 M8x12 44(62.2) 14/14 46/46 62/62 38/38 50/50 7/7

MULI 4 20 x 45 25 Tr40 x 7 4005/4010 60 M12 52 25 M10x15 55(77.8) 16/16 73/59 95/80 63/53 78/68 9/7

MULI 5 25 x 65 40 Tr55 x 9 5010 85 M20 52 28 M12x18 60(84.85) 18/18 97/97 110/110 72/72 90/90 11/11

JUMBO 1 25 x 62.5 45 Tr60 x 9 - 90 M24 52 28 M12x18 60 (84.85) 20 99 125 85 105 11

JUMBO 2 30 x 65 55 Tr70x 10 - 105 M30 58 32 M12x18 (80) 30 100 180 95 140 17

JUMBO 3 30 x 65 60 Tr80x 10 8010 120 M30 58 32 M12x18 (80) 30/22 110/101 190/145 105/105 150/125 17/14

JUMBO 4 35 x 62.5 80 Tr100 x 10 - 145 M36 72 40 M16x30 (100) 35 130 240 130 185 25

JUMBO 5 48 x 97.5 95 Tr120 x 14 - 170 M42 80 50 M16x40 (115) 40 160 300 160 230 28

�� �� [mm]

1) �� !"#$%&'(

�� !EFM��� 4010

�� !"#$%&'(

�� !

4) �� A
1
 �� DIN 1685

GTB 18�� 

2) �� !"#$%&'(

�� !"KGF�
3) �� !"#$%&'

�� !

R�� 

�� !

�� !"#$%&'(�� !"#$%&�� !A/B�� !

A
1

A
2

A
3

a
1

a
2

B
1

B
2

B
3

B
4

b
1

b
2

b
3

b
4

b
5

C
1

C
2

C
3

C
4

C
6

C
7

MULI 1 80 25 24 60 10 24 72 120 77 52 18 3 13 1.5 12 62 15 12 31 22

MULI 2 100 32 28 78 11 27.5 85 140 90 63 20 5 15 1.5 15 75 20 18 37.5 27

MULI 3 130 45 31 106 12 45 105 195 110 81 36 5 15 2 20 82 25 23 41 29

MULI 4 180 63 39 150 15 47.5 145 240 150 115 36 6 16 2 25 117 30 32 58.5 42.5

MULI 5 200 71 46 166 17 67.5 165 300 170 131 56 8 30 2.5 25 160 45 40 80 53

JUMBO 1 210 71 49 170 20 65 195 325 200 155 56 8 40 8 25 175 55 40 87.5 60

JUMBO 2 240 80 60 190 25 67.5 220 355 225 170 56 8 45 8 25 165 70 40 82.5 60

JUMBO 3 240 80 60 190 25 67.5 220 355 225 170 56 8 45 8 25 165 75 40 82.5 60

JUMBO 4 290 100 65 230 30 65 250 380 255 190 56 10 54 8 25 220 100 50 110 86

JUMBO 5 360 135 75 290 35 100 300 500 305 230 90 14 80 8 30 266 120 60 133 109

�� �� [mm]



NQ

�� !"#$% &'



NR

��



NS

��

�� !"#

�� !"#$%&'()*+,

�� !"#$%&'()��

�� !"#$%��� !"

�� !"#�� !"#$%

EFM�� !"#$��KGF-N

�� !"#$%�� !"#

��KON-N�KAR-N (�� !

�� )�� !"#

���

G-CuSn 7 ZnPb (Rg 7)

σb = 269 N/mm2; HB 10 = 75

�� !"#$% EFM

� ooooo ��� !"#$%&&'

 

�� � � ��=xããz

D
1

D
4

D
5

6xD
6

L
1

L
2

L
3

L
4

L
5

MULI 1 EFM Tr 18 x 4 28 48 38 6 44 12 8 15 20

MULI 2 EFM Tr 20 x 4 32 55 45 7 44 12 8 15 20

MULI 3 EFM Tr 30 x 6 38 62 50 7 46 14 8 20 25

MULI 4 EFM Tr 40 x 7 63 95 78 9 73 16 10 20 25

MULI 5 EFM Tr 55 x 9 72 110 90 11 97 18 10 20 25

JUMBO 1 EFM Tr 60 x 9 85 125 105 11 99 20 10 20 25

JUMBO 2 EFM Tr 70 x 10 95 180 140 17 100 30 16 20 25

JUMBO 3 EFM Tr 80 x 10 105 190 150 17 110 30 16 20 25

JUMBO 4 EFM Tr 100 x 10 130 240 185 25 130 35 16 20 30

JUMBO 5 EFM Tr 120 x 14 160 300 230 28 160 40 20 20 35



NT

    

��

�� !"#

�� !"#$%

KGF

�� !"#$!%&'(

�� ! ( �� !"#$

�� !"#$%&')��

�� !"#$%�� !

� KGS�� !"

���

16 MnCr 5�

�� !"

KGT-FF/KGT-MM/KGT-FM

�� !"#$%&'()

�� !"[MM]�� !�

�� !"(FF)�� !�

�� !"#$%� &'

��(FM)�� !�� !

�� !"#$%&'(�

�� !"#$%&'()

�� !"#

E � �� 3

�� !"#$%&&' � R �

1) �� !"#$% DIN

69051 � 4 �� 1978��

2) �� !"#$% DIN

   69051 � 4 �� 1989��

3) EE=�� !"#

MULI 1 KGF 1605 RH-EE3) 28 38 5.5 48 8 44 15 20 12 8 6 M6 0.08 3 12.0 7.0 12.7

MULI 2 KGF 2005 RH-EE3) 32 45 7 55 8 44 15 20 12 8 6 M6 0.08 3 14.0 8.0 17.0

MULI 3 KGF 2505 RH-EE3) 38 50 7 62 8 46 20 25 14 8 7 M6 0.08 3 15.0 9.5 22.4

MULI 4 KGF 4005 RH-EE3) 53 68 7 80 10 59 20 25 16 8 8 M6 0.08 5 26.0 19.0 63.5

MULI 4 KGF 4010 RH-EE3) 63 78 9 95 10 73 20 25 16 8 8 M8x1 0.08 3 50.0 30.0 70.0

MULI 5 KGF 5010 RH-EE3) 72 90 11 110 10 97 20 25 18 8 9 M8x1 0.08 5 78.0 55.0 153.0

JUMBO 3 KGF 8010 RH-EE3) 105 125 14 145 10 101 20 25 22 8 11 M8x1 0.08 5 93.0 69.0 260.0

�� �� / �� [mm] / �� [mm] �� [mm]
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�� [mm]

�� ! [kN]1)

C1)  C2)    C
0
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0a

�� !

��



NU

K MULI 1 110 80 49 9 72 13 15 44 18 20 0.76 9204050007

K MULI 2 140 100 60 10 85 18 20 58 23 25 1.44 9204050008

K MULI 3 170 130 76 11 105 18 25 72 28 30 2.80 9204050009

K MULI 4 240 180 102 12 145 28 35 86 38 40 7.40 9204050010

K MULI 5 270 200 117 17 165 33 45 115 48 50 10.72 9204050011

K JUMBO 1 290 210 120 15 195 38 50 130 56 60 11.8 9204050023

K JUMBO 2 330 240 140 20 220 43 70 170 76 80 26.1 9204050030

K JUMBO 3 330 240 140 20 220 43 70 170 76 80 26.1 9204050030

K JUMBO 4 410 290 165 20 250 58 80 160 88 90 40.2 9204050031

K JUMBO 5 520 360 210 30 300 78 90 175 96 100 67.7 9204050032

L MULI 1 72 52 8.5 20 100 120 10 10 0.3 8910030131

L MULI 2 85 63 8.5 20 120 140 10 10 0.4 8910030132

L MULI 3 105 81 11 24 150 170 10 12 0.8 8910030133

L MULI 4 145 115 13.5 30 204 230 13 16 1.7 8910030134

L MULI 5 171 131 22 40 236 270 17 25 3.9 8910030135

L JUMBO 1 205 155 26 50 250 290 20 30 5.8 9203010706

L JUMBO 2 230 170 32 65 290 340 25 40 10 9203010707

L JUMBO 3 230 170 32 65 290 340 25 40 10 9203010707

L JUMBO 4 270 190 39 80 350 410 30 50 20.8 9203010709

L JUMBO 5 330 230 45 100 430 500 35 60 34.4 9203010710

�� !"#$%&'()*+,-.

��

�� !

��  L

�� !"#$%&'()*+,-./�� ! K
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A
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A
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�� [mm] ��

[kg]
�� !

�� L
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   L
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   L

3
   L
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   L
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1
   D

2
   B

�� [mm] ��

[kg]
�� !



NV

KAR MULI 1 KAR 1605 Tr 16x4/Tr 18x4 12 70 50 10 20 28 38 M5x10 0.20 89022013

KAR MULI 2 KAR 2005 Tr 20x4/Tr 24x4 16 85 58 13.5 25 32 45 M6x12 0.30 89022014

KAR MULI 3 KAR 2505 Tr 30x6 18 95 65 15 25 38 50 M6x12 0.50 89022016

KAR MULI 4 KAR 4005 25 125 85 20 30 53 68 M6x12 1.20 89022018

KAR 4010 Tr 40x7 30 140 100 20 40 63 78 M8x14 2.50 89022019

KAR MULI 5 KAR 5010 Tr 55x9 40 165 115 25 50 72 90 M10x16 2.80 89022020

KAR JUMBO 1 KAR 6310 Tr 60x9 40 180 130 25 50 85 105 M10x16 3.30 89022021

KAR JUMBO 3 KAR 8010 50 200 150 25 60 105 125 M12x18 4.80 89022022

�� !"#$%&'()*"#

KGF �� !"#$EFM �� 

�� !

��

�� !

�� !"#$KAR

�� A
2

B
1

B
2

B
3

C
1

D
1

D
4

GxT

�� [mm] ��

[kg]
�� !

�� KGF    �� EFM

��



OM

BP MULI 1 20 7 65 48 29.3 M12 9 M5 0.2 9204400008

BP MULI 2 21 8 80 60 38.7 M14 11 M6 0.3 9204400009

BP MULI 3 23 10 90 67 46 M20 11 M8 0.6 9204400010

BP MULI 4 30 15 110 85 60 M30 13 M8 1.2 9204400011

BP MULI 5 50 20 150 117 85 M36 17 M10 4.8 9204400012

BP JUMBO 1 50 25 170 130 90 M48x2 21 M10 5 9204400013

BP JUMBO 2 60 30 200 155 105 M56x2 25 M12 7.7 9204400014

BP JUMBO 3 60 30 220 170 120 M64x3 25 M12 9.8 9204400015

BP JUMBO 4 80 40 260 205 145 M72x3 32 M12 18.4 9204400016

BP JUMBO 5 120 40 310 240 170 M100x3 38 M12 29.6 9204400017

GA MULI 1 48 24 12 24 12 115 M12 18 62 20 0,15 9204350023

GA MULI 2 56 28 14 28 14 116 M14 22 72 24,5 0,2 9204350024

GA MULI 3 80 40 20 40 20 118 M20 30 105 34 0,8 9204350025

GA MULI 4 120 60 30 60 30 118 M30 43 160 52 2,5 9204350026

GA MULI 5 144 72 35 70 35 1110 M36 40 188 60 3,8 9204350027

�� ! BP

��

��

�� !"#$%&'()

�� !

�� ! GA �� !"#$%&'()

�� !�� !"#$%

���� !"
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ON

U��  GK

��

��

�� !"#$%&'()

�� !

GK MULI 1 55 40 15 10 15 30 M12 115 0,2 9204350016

GK MULI 2 63 45 18 12 20 39 M14 116 0,3 9204350017

GK MULI 3 78 53 20 16 30 45 M20 118 0,6 9204350018

GK MULI 4 100 70 30 20 35 60 M30 118 1,2 9204350019

GK MULI 5 130 97 33 22 40 85 M36 1110 2,5 9204350020

GK JUMBO 1 120 75 45 40 60 90 M48x2 1110 4,8 9204350028

GK JUMBO 2 130 90 50 50 70 105 M56x2 1112 4,8 9204350029

GK JUMBO 3 155 105 60 60 80 120 M64x3 1112 8,0 9204350030

GK JUMBO 4 220 135 85 80 110 145 M72x3 1112 22,5 9204350031

GK JUMBO 5 300 200 100 90 120 170 M100x3 1112 31,5 9204350032

�� G
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G
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G
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G
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H8 G
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�� [mm] ��

[kg]
�� !



OO

F
1

 F
2

 F
3

 F
4

F MULI 1 N/V TGS 1) 12 30 30 101

N/V KGS 1) 12 48 30 101

R 12 30 28 101

F MULI 2 N/V TGS 1) 12 39 39 113

N/V KGS 1) 12 61 39 113

R 12 39 32 113

F MULI 3 N/V 20 46 46 127

R 20 46 38 127

F MULI 4 N/V 20 60 60 140

R TGS/KGS-4010 20 60 63 140

R KGS-4005 20 60 53 140

F MULI 5 N/V 20 85 85 152

R 20 85 72 152

F JUMBO 1 N/V 20 90 90 165

R 20 90 85 165

F JUMBO 2 N/V 20 105 105 175

R 20 105 95 175

F JUMBO 3 N/V 20 120 120 191

R 20 120 105 191

F JUMBO 4 N/V 20 145 145 201

R 20 145 130 201

F JUMBO 5 N/V 20 170 170 245

R 20 170 160 245

��

�� !

�� !��� !"#$%

�� �� !"#$%&'

�� !"#$%&'()*

�� !"#$%&�� !

�� !2m �� !"#�

�� !"#$R�� (�

�� )�� !"#$%&

���PVC-�� !"#�

�� !�� !"# -30

��70���� !"#$

�� �� !"#$%#&

�� 

�� !"# SF
�� !"#(�� !"#

�� !"#$GT�KOKON

��)�

�� !"# F
���� 150 mm �� !

� 1.80 m��� !"#$

��  8 mm��� !1.80

m�� 150 mm �� 10 mm�

�� !"#$ C3 (see page

12) �� !"#$%&'

�� F2�� !"#$%&

���� !"#$%&'(

��
�� [mm]

1) TGS = �� !

KGS = �� !



OP

MULI 1 40 65 30 80 80 20 25 82 107 20

MULI 2 45 70 30 80 80 20 25 87 112 25

MULI 3 50 75 30 80 90 20 25 92 117 30

MULI 4 60 85 30 80 100 20 25 102 127 40

MULI 5 70 95 30 80 120 20 25 112 137 50

JUMBO 1 80 105 30 80 140 20 25 122 147 60

JUMBO 2 100 125 30 80 160 20 25 142 167 80

JUMBO 3 100 125 30 80 160 20 25 142 167 80

JUMBO 4 110 135 30 80 170 20 25 152 177 90

JUMBO 5 120 145 30 80 190 20 25 162 187 100

��

�� !

�� !"#$%&'

�� !"#$%&

�� !" 30�� DIN 69 639

���

A (�� !"#):  2.6 � 0.5 mm

B (�� !):  0.85 � 0.25 mm

FO (�� !") : 1 N

Ve (�� !): 0.001 � 0.1 m/s

���

� PVC �� 5�� !

1 m �

�� !"#$ 0.75 mm2

�� /���NO�� !

�� /���NC�� !

�� /���PE ��

�� !� NF C 63 146

(IEC 947-5-1)

�� !�92203259

�� !"#�$

�� A1 A2 B C ØD E F G1 G2 K

�� [mm]

�� !"#$ �� !"#$



OQ

�� !"#$� SIEMENS AG, �� !" KWU �� 

NW-D �(�� !"#$% KMS)�Erlangen�



OR

�� 

�� !"



OS

MG MULI 1 63 A 90 60 56 22 28 62 � 61.5 60 8

MG MULI 1 71 A 100 70 64 22 28 74 � 68.5 67 8

MG MULI 1 80 A 120 80 56 22 28 62 � 91.5 90 10

MG MULI 2 63 A 90 60 56 26 35 65 � 65.5 64 8

MG MULI 2 71 A 100 70 64 26 35 74 � 72.5 71 8

MG MULI 2 80 A 120 80 78 26 35 88 � 92.5 91 10

MG MULI 2 90 A 140 95 80 26 35 98 � 102.5 101 12

MG MULI 3 63 C 90 60 56 28 35 � 65 92 90 10

MG MULI 3 71 C 100 70 56 28 35 � 65 93 91 10

MG MULI 3 80 A 120 80 78 28 35 88 � 103 101 10

MG MULI 3 90 A 140 95 80 28 35 98 � 113 111 12

MG MULI 3 100/112 A 160 110 95 28 35 104 � 125 123 12

MG MULI 4 80 C 120 80 75 42 52 � 88 105 103 12

MG MULI 4 90 C 140 95 80 42 52 114 � 114 112 12

MG MULI 4 100/112 A 160 110 98 42 52 114 � 128 126 12

MG MULI 5 90 C 140 95 85 42 52 � 100 138.5 136 12

MG MULI 5 100/112 A 160 110 105 42 52 115 � 150.5 148 15

�� !��"#

�� !"#

�� !"#

MG

�� !"#$%&��

�� !"#$%&'(

���� !"#$%&

�� !"#!$%

�� !"#$%&'(

�� !"#$%&(A

� B)�

���A

�� �� ��
A B C D E ø F1  � F2 H I K

�� ��

��1 �� !"#$%&'

2 �� !"#$%&�� !"#$%&'()*+"��,-./



OT

55 3 18 53 32 75 45.3 5.5 5.5 RA14 RA14 ø 10 RA14 ø 11

59 3 18 60 32 85 45.3 6.6 5.5 RA14 RA14 ø 10 RA14 ø 14

85 3.5 20 70.7 32 100 45.3 6.6 5.5 RA19 RA19 ø 10 RA19 ø 19

59 3 22 53 35 75 49.5 5.5 6.6 RA14 RA14 ø 14 RA14 ø 11

63 3 22 60 35 85 49.5 6.6 6.6 RA14 RA14 ø 14 RA14 ø 14

84 3.5 22 70.7 35 100 49.5 6.6 6.6 RA19 RA19 ø 14 RA19 ø 19

94 3.5 25 81.3 35 115 49.5 9 6.6 RA19 RA19 ø 14 RA19/24 ø 24

83 3 30 53 44 75 62.2 5.5 9 RA19 RA19 ø 16 RA19 ø 11

82 3 32 60 44 85 62.2 6.6 9 RA19 RA19 ø 16 RA19 ø 14

93 3.5 32 70.7 44 100 62.2 6.6 9 RA19 RA19 ø 16 RA19 ø 19

102 4 32 81.3 44 115 62.2 9 9 RA19 RA19 ø 16 RA19/24 ø 24

114 4 30 92 44 130 62.2 9 9 RA24 RA24 ø 16 RA24/28 ø 28

94 3.5 35 70.7 55 100 78 6.6 11 RA19 RA19/24 ø 20 RA19 ø 19

102 4 34 81.3 55 115 78 9 11 RA19 RA19/24 ø 20 RA19/24 ø 24

116 4 30 92 55 130 78 9 11 RA24 RA24 ø 20 RA24/28 ø 28

126 3.5 52 81.3 60 115 85 9 13.5 RA24 RA24/28 ø 25 RA24 ø 24

134 4 50 92 60 130 85 9 13.5 RA24 RA24/28 ø 25 RA24/28 ø 28

�� !��"#

�� !"#

1) �� !"�� !"#$%&'()*(+,-./01

L M N �  R
1
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S
1

S
2

T U �� �� !" 1) �� !" 1)

MULI ��

���C



OU

�� !� �� !"#$%

�� !"#$%!&'(

���� !"#$%&'(

�� !"#$#%&

�� !"#$%&'($)

���� !"#$%&"#

�� !�"#$%&'(�

�� !"#$%& '(&

�� !��=ÇN=�� !"

�� !"# M

�� !"# (1500 rpm) ��

�� !"#$%�� VDE

0530 Part 1�

�� !"#�IP55.�� !

F��� !"#$�%&'

��

�� !��"#

�� !"#�� !"#$%&'()

1) �� !"#$%

�� !

1) � 100LX � 112 �

M 63 K 4 23 152.5 (158) � Pg 16 M 5 (M 6) 12.5 12.5 4 4 57.5 14 92 92 4.8
M 63 G 4 5.2
M 71 K 4 30 166 (174) � Pg 16 M 6 (M 8) 16 16 5 5 61.0 14 92 92 6.8
M 71 G 4 7.8
M 80 K 4 40 180 (191) � Pg 16 M 6 (M 8) 21.5 21.5 6 6 67 16 92 92 10.6
M 80 G 4 11.7
M 90 S 4 50 (200) � Pg 16 (M 8) 27 24.5 8 6 70 16 92 92 15.5
M 90 L 4 18.0
M 100 L 4 50 216 (227) 233.5 Pg 16 M 8 (M 10) 31 27 8 8 75 18 92 92 23.5
M 100 Lx4 60 235 (237) 235.5 31 75 20 30.0
M 112 M 4 60 235 (237) 235.5 Pg 16 M 8 (M 10) 31 31 8 8 75 20 92 92 37.0

l
1

p q r s t t
1

u u
1

A B
L min

x z [kg]

���� �� [mm] (�� !"#$%&'()!*�)

a
1

b
1

c
1

d d
1

e
1

f
1

g k k
1
(�� ) Mn1) [Nm] k

1
l

�� �� [mm] (�� !"#$%&'()!*�)

M 63 K 4 90 (120) 60 (80) 8 11 11 75 (100) 2.5 (3) 109 179 247 3.0 205 23
M 63 G 4
M 71 K 4 102 70 (95) 8.5 (10) 14 14 85 (115) 2.5 (3) 124 206 281 6.3 238.5 30
M 71 G 4
M 80 K 4 118 (160) 80 (110) 8 (10) 19 19 100 (130) 3 (3.5) 139 249 333 13.5 293 40
M 80 G 4
M 90 S 4 140 (160) 95 (110) 10 24 24 115 (130) 3 (3.5) 157 276 372 27.0 330 50
M 90 L 4 298 394 352
M 100 L 4 160 (200) 110 (130) 10.5 (12) 28 24 130 (165) 3.5 177 332 442 27.0 386 60
M 100 Lx4 10 (12) 28 196 359 488 65.0 425
M 112 M 4 160 (200) 110 (130) 10 (12) 28 28 130 (165) 3.5 196 393 522 65.0 459 60

�� �� ! �� ! �� �� ! 380V�� �� ! �� ! �� ! �� ! �� !

[kW ] [rpm] % COS �� ! [A] �� [A] �� [Nm] �� [Nm] �� [Nm] [kg/m2]

M 63 K 4 0.12 1360 0.56 0.72 0.45 3.1 1.7 2.0 1.6 0.00019
M 63 G 4 0.18 1340 0.60 0.73 0.62 3.2 1.8 2.1 1.8 0.00024
M 71 K 4 0.25 1370 0.64 0.77 0.77 3.5 1.6 1.9 1.6 0.00040
M 71 G 4 0.37 1345 0.66 0.80 1.06 3.6 1.8 2.0 1.8 0.00050
M 80 K 4 0.55 1390 0.68 0.80 1.60 4.2 2.0 2.1 1.9 0.00087
M 80 G 4 0.75 1380 0.70 0.76 2.15 4.4 2.1 2.2 2.0 0.00107
M 90 S 4 1.10 1400 0.75 0.84 2.65 5.0 2.1 2.2 2.0 0.00207
M 90 L 4 1.50 1390 0.76 0.86 3.50 5.2 2.3 2.4 2.2 0.0026
M 100 L 4 2.20 1410 0.80 0.81 5.15 5.8 2.7 2.8 2.5 0.0040
M 100 Lx4 3.00 1425 0.81 0.83 6.80 5.9 1.9 2.5 1.8 0.00725
M 112 M4 4.00 1425 0.82 0.82 9.00 6.3 2.6 3.0 2.3 0.0090



OV

�� !��"#

�� 

�� !"

RA, RG

�� !"#$%&'()*+

�� !�� !"#$%&'

�� !"#$%�� !"#

�� !"#�� !"#$%

92 SHA�

�� 1 �� 2

1) �� !"#$%&'("

�� �� !"#$%&'

�� !"#$%&'()*+

RA 14-48��� !"#$%&

�� !"

�� !"# DIN 916 �� �

�� !"#$%

��

�� ! � Ka �� ! �Kr �� ! �Kw

A
1

E F B b D
1

D d C
min

1) C
max

1) � Ka [mm] � Kr [mm] � Kw[mm] G t [kg]

�  � � �� ��  [mm] ��

� ��

�� 

�� 

��

��

d.
��  ��

� 1500rpm

�� !"#

�� 

�� 

[Nm]

1500rpm

�� !"#

RA 14 2 7.5 35 � 11 13 10 � 30 10 6 15 1.0 0.17 1.2 0.67 M4 5 0.05

RA 19 1 10 66 20 25 16 12 32 40 18 10 19 1.2 0.20 1.2 0.82 M5 10 0.15

RA 19/24 2 10 66 � 25 16 12 � 41 18 19 24 1.2 0.20 1.2 0.82 M5 10 0.15

RA 24 1 35 78 24 30 18 14 40 55 27 14 24 1.4 0.22 0.9 0.85 M5 10 0.25

RA 24/28 2 35 78 � 30 18 14  � 56 27 22 28 1.4 0.22 0.9 0.85 M5 10 0.35

RA 28 1 95 90 28 35 20 15 48 65 30 14 28 1.5 0.25 0.9 1.05 M6 15 0.40

RA 28/38 2 95 90 � 35 20 15 � 67 30 28 38 1.5 0.25 0.9 1.05 M6 15 0.55

RA 38 1 190 114 37 45 24 18 66 80 38 16 38 1.8 0.28 1.0 1.35 M8 15 0.85

RA 42 1 265 126 40 50 26 20 75 95 46 28 42 2.0 0.32 1.0 1.70 M8 20 1.2

RA 48 1 310 140 45 56 28 21 85 105 51 28 48 2.1 0.36 1.1 2.00 M8 20 1.7

RG 55 1 410 160 52 65 30 22 98 120 60 30 55 2.2 0.38 1.1 2.3 M10 20 7.3

RG 65 1 625 185 61 75 35 26 115 135 68 40 65 2.6 0.42 1.2 2.70 M10 20 11.0

RG 75 1 975 210 69 85 40 30 135 160 80 40 75 3.0 0.48 1.2 3.30 M10 25 17.9

RG 90 1 2400 245 81 100 45 34 160 200 100 50 90 3.4 0.50 1.2 4.30 M12 30 28.5



PM

HR 80 10 80 31 21 ø 10 16 29 50 2.5 91204092

HR 80 10 80 31 21 ø 14 16 29 50 2.5 91204021

HR 100 10 100 33 21 ø 10 17 33 50 2.5 9203020155

HR 100 10 100 33 21 ø 14 17 33 50 2.5 9203020167

HR 125 13 125 35 22 ø 10 18 36 56 2.5 91204011

HR 125 13 125 35 22 ø 14 18 36 56 2.5 9203020150

HR 140 13 140 37 22 ø 14 19 39 56 2.5 9203020156

HR 140 13 140 37 22 ø 16 19 39 56 2.5 9203020164

HR 160 16 160 40 23 ø 14 20 40 65 2.5 9203020152

HR 160 16 160 40 23 ø 16 20 40 65 2.5 9203020157

HR 200 16 200 45 26 ø 16 24 45 80 2.5 9203020169

HR 200 16 200 45 26 ø 20 24 45 80 2.5 9203020149

HR 250 19 250 52 31 ø 20 28 50 102 2.5 9203020188

HR 250 19 250 52 31 ø 25 28 50 102 2.5 9203020197

2-�� !"# RN 9501�� !�

�� !�� !"#$%&'()�

��  DIN 6885 �� 

�� !��"#

��

�� HR

A D d d
1

D
2
 H7 L

1
L l

1
l
2

�� �� [mm] �� !�� [mm]��



PN

NP1025-20K 20 139.00 36.50 16.00 71.00 112.70 96.80 10 36.50 24.50 29.00 38.00 0.7 9205050002

NP1030-25K 25 160.50 42.90 17.70 82.70 129.50 108.50 12 41.50 27.50 31.00 45.00 1.3 9205050001

NP1035-30K 30 1 166.00 47.60 17.50 93.00 136.50 121.50 12 44.50 30.50 35.00 52.00 1.7 92304210

NP1040-35K 35 180.50 49.20 18.50 98.50 148.00 127.00 12 51.00 34.50 36.00 58.00 2.1 9205050003

NP1045-40K 40 2 190.50 54.00 20.00 108.00 154.50 140.50 12 54.00 35.00 39.00 65.00 2.8 92304197

NP1050-45K 45 4 206.00 57.20 21.00 115.20 163.00 154.00 16 55.00 36.00 42.00 70.00 3.2 92304204

NP1055-50K 50 219.10 63.50 19.10 127.00 176.20 166.70 16 60.30 41.30 45.00 75.00 4.0 9205050004

UKP213H 60 8 265.00 76.20 27.00 150.00 212.00 194.00 20 70.00 65.00 48.00 80.00 5.7 9205050006

�� !��"#

�� 

��  NP-K �� !"#$%

�� �� �� ��[mm] �� �� !

[mm] �� L H H
1

H
2

J
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J
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G A A
1

B
5

d
4

[kg]

H

H

H



PO

SFM  MULI1 10 28 10 44 1 0.45

SFM  MULI2 10 32 10 44 1 0.55

SFM  MULI3 12 38 10 46 1.5 0.70

SFM  MULI 4 16 63 15 73 1.75 3.10

SFM  MULI 5 20 72 16 97 2.25 4.30

SFM  JUMBO 1 20 85 16 99 2.25 5.70

SFM  JUMBO 2 25 95 20 100 2.5 11.30

SFM  JUMBO 3 25 105 20 110 2.5 13.70

SFM  JUMBO 4 30 130 25 130 2.5 23.30

SFM  JUMBO 5 40 160 25 160 3.5 45.70

�� ! SFM-TGS/

KGS1)

��R���� !"#$%
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�� !�� !"#$%&
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�� �� !"#$%&

�� ! NEFF�� !
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PQ

��

��  i = 1:1,  1.5:1,  2:1

�� !"#$%&'(

�� !��"#

�� !"#$

�� !"#$%&'()*+,$-�� !"#$%&'(

�� !"#$%&'�� !"#$%&'()*

r
1
/r

2
=DIN332 �� D �

�� a Ø i=1 i=1.5-2 Ø d
1j6

l
1

Ø d
2j6

l
2

e f
1

f
2

g
1

g
2

h m n k* p r
1
/r

2
d1+d2 ��DIN

b
h7

Ø c Ø c 6885�� !

P75 75 73 72.9 72.9 20 35 20 35 37.5 125 93 11 18.5 52.5 2 2 M 6 30 M 6 6 x 6 x 32

P90 90 88 87.0 87.0 25 40 25 40 45.0 145 105 11 18.0 60.0 2 2 M 6 36 M 10 8 x 7 x 32

P110 110 108 107.0 107.0 35 60 35 60 55.0 180 140 16 23.0 65.0 2 2 M 8 44 M 12 10 x 8 x 50

P140 140 135 134.0 104.0 40 70 40 70 70.0 215 170 16 28.0 75.0 2 2 M 10 55 M 16 12 x 8 x 63

P170 170 165 164.0 164.0 50 80 50 80 85.0 260 200 16 32.0 95.0 3 3 M 12 67 M 16 14 x 9 x 70

i = 1:1/1,5:1/2:1

k* �� ! = 1.5 x k

�� 1
�� 3

�� 



PR

10 10 � 87 0.15 140 0.31 300 0.65 625 1.17 1120

50 50 0.46 87 0.73 140 1.57 300 3.27 625 5.86 1120

100 100 0.90 86 1.43 137 3.09 295 6.49 620 11.10 1060

200 200 1.70 81 2.81 134 6.07 290 12.60 600 21.20 1010

500 500 4.08 78 6.49 124 14.10 270 28.80 550 48.20 920

750 750 5.73 73 9.42 120 19.60 250 40.80 520 66.80 850

1000 1000 7.43 71 11.90 114 24.60 235 52.40 500 84.80 810

1500 1500 10.70 68 16.60 106 34.60 220 73.00 465 114.70 730

2000 2000 13.80 66 21.20 101 43.00 210 91.10 435 144.50 690

3000 3000 17.10 54.5 26.00 83 51.50 165 107.00 340 152.00 485

10 5 � 50.0 � 83 � 180 0.20 375 0.33 640

50 25 0.13 50.0 0.22 83 0.47 180 0.98 375 1.65 640

100 50 0.26 50.0 0.43 83 0.94 180 1.95 375 3.35 640

200 100 0.52 49.5 0.86 82 1.85 178 3.85 370 6.60 630

500 250 1.30 49.0 2.10 81 4.60 176 9.55 365 16.20 620

750 375 1.85 47.5 3.10 79 6.85 174 14.10 360 23.90 610

1000 500 2.45 46.5 4.05 77 8.95 171 18.60 355 30.90 590

1500 750 3.55 45.5 5.90 75.5 12.90 165 27.10 345 44.80 570

2000 1000 4.65 44.5 7.75 74 16.90 161 35.60 340 56.50 540

3000 1500 6.65 42.5 11.20 71 23.70 151 51.00 325 77.00 490

�� !��"#

�� !"#$

��

�� !"#

�� !"��#$ i = 1:1

�� !"��#$ i = 1.5:1

�� !"��#$ i = 2:1

P75 P90 P110 P140 P170

n
1

n
2

P M
2

P M
2

P M
2

P M
2

P M
2

[min-1] [min-1] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm]

P75 P90 P110 P140 P170

n
1

n
2

P M
2

P M
2

P M
2

P M
2

P M
2

[min-1] [min-1] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm]

P75 P90 P110 P140 P170

n
1

n
2

P M
2

P M
2

P M
2

P M
2

P M
2

[min-1] [min-1] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm]

10 6.7 � 61.5 � 103 0.15 215 0.32 455 0.50 730

50 33 0.21 61.5 0.36 103 0.75 215 1.60 455 2.55 730

100 67 0.43 61.5 0.72 103 1.50 215 3.15 455 5.10 730

200 133 0.83 61.0 1.40 102 3.00 213 6.30 450 10.00 720

500 333 2.10 60.0 3.50 100 7.35 210 15.50 445 24.80 710

750 500 3.05 58.5 5.15 98 10.90 208 23.00 440 36.60 700

1000 667 4.00 57.0 6.70 96 14.30 205 30.40 435 46.80 670

1500 1000 5.85 56.0 9.85 94 20.60 197 44.00 420 68.00 650

2000 1333 7.70 55.0 12.80 92 26.80 192 57.00 410 86.50 620

3000 2000 10.60 51.0 18.20 87 37.50 179 80.50 385 119.00 570
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  n
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�� ��                    ��

M1) m
1
2) m

2
3)

[Nm] A B d
2 min

d
2 max

d
3

d
4

L
2

N
2

R [kg] [kg/m]

GX 1 10 24 7 10 25 56 56 24 36 30 0.47 1.05

GX 2 30 24 8 14 38 85 88 28 55 40 1.06 1.42

GX 4 60 28 8 16 45 100 100 30 65 45 2.31 1.61

GX 8 120 32 10 20 55 120 125 42 80 60 3.55 2.16

GX 16 240 42 12 22 70 150 155 50 100 70 6.16 2.53

GX 25 370 46 14 22 85 170 175 55 115 85 9.5 3.09

GX 30 550 58 16 28 100 200 205 66 140 100 15.21 3.64



PT

�� !��"#

�MULI®�� !"# 

���� !

MULI® 1

� DKWN �� !

�� 10-20mm�

�� !"#$%&' 1.2 Nm

�� !"#$ A

L = A-130

�� !  L

GX1

(27) (31)

89040018

MULI® 2

� DKWN �� !

�� 14-26mm�

�� !"#$%&' 2.1 Nm

�� !"#$ A

L = A-155

�� !  L

GX2

(32) (38)

89040024

MULI® 3

� DKWN �� !

�� 16-32mm�

�� !"#$%&' 4.9 Nm

�� !"#$ A

L = A-200

�� !  L

GX2

89040025

(45) (50)

MULI® 4

� DKWN �� !

�� 20-38mm�

�� !"#$%&'  9.7 Nm

�� !"#$ A

L = A-245

�� !  L

GX4

89040032

(49) (51)

MULI® 5

� DKWN �� !

�� 25-47mm�

�� !"#$%&'  16.5 Nm

�� !"#$ A

L = A-310

�� !  L

GX8

89040023

(70) (75)



PU

�� D C B T �� !"#$

VW 20 20 30 6 3.5 9204200003

VW 25 25 35 8 4 9204200006

VW 30 30 40 8 4 9204200007

VW 35 35 40 10 5 9204200008

VW 40 40 50 12 5 9204200009

VW 45 45 50 14 5.5 9204200010

VW 50 50 70 14 5.5 9204200011
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QP

MULI 1 MULI 2 MULI 3 MULI 4 MULI 5 JUMBO 1 JUMBO 2 JUMBO 3 JUMBO 4 JUMBO 5

Ratio H (��) 0.3 0.55 1.18 2.3 4.7 6.5 8.4 10.9 14.7 19

Ratio L (��) 0.19 0.35 0.75 1.4 3 4.2 5.4 7.3 9.3 12

�� ! 0.3 0.56 0.95 1.7/3.2 5.9 - - 13.9 - -
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�� N.
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QT

�� f
M

f
M

�� ! �� !

MULI 1 1.6 1.6

MULI 2 1.8 1.6

MULI 3 2.7 1.6

MULI 4 3.4 1.6/3.2

MULI 5 4.6 3.2

JUMBO 1 5.5 -

JUMBO 2 6.4 -

JUMBO 3 7.2 3.2

JUMBO 4 8.0 -

JUMBO 5 10.6 -

�� F
R max

 [kN]

MULI 1 0.1

MULI 2 0.2

MULI 3 0.3

MULI 4 0.5

MULI 5 0.8

JUMBO 1 0.8

JUMBO 2 1.3

JUMBO 3 1.3

JUMBO 4 2.1

JUMBO 5 3.1

�� M
T max

 [Nm]

MULI 1 3.4

MULI 2 7.1

MULI 3 18

MULI 4 38

MULI 5 93

JUMBO 1 148

JUMBO 2 178

JUMBO 3 240

JUMBO 4 340

JUMBO 5 570
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QU

�� !"#$%=jrif ®

�� 

MULI® 1-MULI® 5 �� ! H �� L�

�� !"#$��  20% �� !"

�� !" 20��

�� �� ! ��  [kN]
(rpm) (m/min)

5 4 3 2 1.5 1

MULI® 1 - �� Tr 18 � 4

�� �� ! ��  [kN]
(rpm) (m/min)

10 7.5 5 4 3 2

�� �� ! ��  [kN]
(rpm) (m/min)

25 20 15 10 5 2.5

�� �� ! ��  [kN]
(rpm) (m/min)

50 40 30 20 10 5

�� �� ! ��  [kN]
(rpm) (m/min)

100 80 60 40 20 10

�� !"#$%&'()*+,-./�� !"#$

�� !"#$%&'()*+,

NEFF�� !"#$%&'()*+,-./01/2

H L H L H L H L H L H L

H L [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW]

1500 1.500 0.375 2.61 0.41 0.83 0.13 2.09 0.33 0.67 0.10 1.58 0.25 0.51 0.08 1.07 0.17 0.35 0.05 0.81 0.13 0.27 0.04 0.55 0.09 0.19 0.03

1000 1.000 0.250 2.61 0.27 0.83 0.09 2.09 0.22 0.67 0.07 1.58 0.17 0.51 0.05 1.07 0.11 0.35 0.04 0.81 0.08 0.27 0.03 0.55 0.06 0.15 0.02

750 0.750 0.187 2.61 0.20 0.83 0.06 2.09 0.16 0.67 0.05 1.58 0.12 0.51 0.04 1.07 0.08 0.35 0.03 0.81 0.06 0.27 0.02 0.55 0.04 0.19 0.01

500 0.500 0.125 2.61 0.14 0.83 0.04 2.09 0.11 0.67 0.03 1.58 0.08 0.51 0.03 1.07 0.06 0.35 0.02 0.81 0.04 0.27 0.01 0.55 0.03 0.19 0.01

H L H L H L H L H L H L

H L [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW]

1500 1.500 0.375 5.60 0.88 1.83 0.29 4.23 0.66 1.40 0.22 2.86 0.45 0.97 0.15 2.31 0.36 0.79 0.12 1.76 0.28 0.62 0.10 1.21 0.19 0.45 0.07

1000 1.000 0.250 5.60 0.59 1.83 0.19 4.23 0.44 1.40 0.15 2.86 0.30 0.97 0.10 2.31 0.24 0.79 0.08 1.76 0.18 0.62 0.06 1.21 0.13 0.45 0.05

750 0.750 0.187 5.60 0.44 1.83 0.14 4.23 0.33 1.40 0.11 2.86 0.22 0.97 0.08 2.31 0.18 0.79 0.06 1.76 0.14 0.62 0.05 1.21 0.09 0.45 0.04

500 0.500 0.125 5.60 0.29 1.83 0.10 4.23 0.22 1.40 0.07 2.86 0.15 0.97 0.05 2.31 0.12 0.79 0.04 1.76 0.09 0.62 0.03 1.21 0.06 0.45 0.02

H L H L H L H L H L H L

H L [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW]

1500 1.500 0.375 13.88 2.18 4.45 0.70 11.13 1.75 3.58 0.56 8.39 1.32 2.72 0.43 5.64 0.89 1.85 0.29 2.90 0.45 0.99 0.15 1.52 0.24 0.55 0.09

1000 1.000 0.250 13.88 1.45 4.45 0.47 11.13 1.17 3.58 0.38 8.39 0.88 2.72 0.28 5.64 0.59 1.85 0.19 2.90 0.30 0.99 0.10 1.52 0.16 0.55 0.06

750 0.750 0.187 13.88 1.09 4.45 0.35 11.13 0.87 3.58 0.28 8.39 0.66 2.72 0.21 5.64 0.44 1.85 0.15 2.90 0.23 0.99 0.08 1.52 0.12 0.55 0.04

500 0.500 0.125 13.88 0.73 4.45 0.23 11.13 0.58 3.58 0.19 8.39 0.44 2.72 0.14 5.64 0.30 1.85 0.10 2.90 0.15 0.99 0.05 1.52 0.08 0.55 0.03

H L H L H L H L H L H L

H L [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW]

1500 1.500 0.375 30.97 4.86 9.73 1.53 24.85 3.90 7.83 1.23 18.72 2.94 5.94 0.93 12.60 1.98 4.04 0.63 6.47 1.02 2.15 0.34 3.41 0.54 1.20 0.19

1000 1.000 0.250 30.97 3.24 9.73 1.02 24.85 2.60 7.83 0.82 18.72 1.96 5.94 0.62 12.60 1.32 4.04 0.42 6.47 0.68 2.15 0.22 3.41 0.36 1.20 0.13

750 0.750 0.187 30.97 2.43 9.73 0.76 24.85 1.95 7.83 0.62 18.72 1.47 5.94 0.47 12.60 0.99 4.04 0.32 6.47 0.51 2.15 0.17 3.41 0.27 1.20 0.09

500 0.500 0.125 30.97 1.62 9.73 0.51 24.85 1.30 7.83 0.41 18.72 0.98 5.94 0.31 12.60 0.66 4.04 0.21 6.47 0.34 2.15 0.11 3.41 0.18 1.20 0.06

H L H L H L H L H L H L

H L [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW]

1500 1.500 0.375 67.19 10.55 21.46 3.37 53.92 8.47 17.27 2.71 40.65 6.38 13.08 2.05 27.38 4.30 8.89 1.40 14.11 2.22 4.70 0.74 7.47 1.17 2.61 0.41

1000 1.000 0.250 67.19 7.04 21.46 2.25 53.92 5.65 17.27 1.81 40.65 4.26 13.08 1.37 27.38 2.87 8.89 0.93 14.11 1.48 4.70 0.49 7.47 0.78 2.61 0.27

750 0.750 0.187 67.19 5.28 21.46 1.69 53.92 4.23 17.27 1.36 40.65 3.19 13.08 1.03 27.38 2.15 8.89 0.70 14.11 1.11 4.70 0.37 7.47 0.59 2.61 0.20

500 0.500 0.125 67.19 3.52 21.46 1.12 53.92 2.82 17.27 0.90 40.65 2.13 13.08 0.68 27.38 1.43 8.89 0.47 14.11 0.74 4.70 0.25 7.47 0.39 2.61 0.14

MULI® 2 - �� Tr 20 � 4

MULI® 3 - �� Tr 30 � 6

MULI® 4 - �� Tr 40 � 7

MULI® 5 - �� Tr 55 � 9



QV

�� !"#$% grj_l ®

�� 

JUMBO® 1-JUMBO® 5�� ! H �� L��� !"#$

��  20% �� !"�� !" 20 ��

grj_l®=N=J��=qê=SM� V

�� !"#$%&'()*+,-./�� !"#$

�� !"#$%&'()*+,

NEFF�� !"#$%&'()*+,-./01/2

H L H L H L H L H L H L

H L [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW]

1500 1.500 0.375 104.73 16.45 33.74 5.30 70.11 11.01 22.69 3.56 56.27 8.84 18.26 2.87 42.42 6.66 13.84 2.17 28.57 4.49 9.42 1.48 14.73 2.31 4.99 0.78

1000 1.000 0.250 104.73 10.97 33.74 3.53 70.11 7.34 22.69 2.38 56.27 5.89 18.26 1.91 42.42 4.44 13.84 1.45 28. 57 2.29 9.42 0.99 14.73 1.54 4.99 0.52

750 0.750 0.187 104.73 8.22 33.74 2.65 70.11 5.51 22.69 1.78 56.27 4.42 18.26 1.43 42.42 3.33 13.84 1.09 28.57 2.24 9.42 0.74 14.73 1.16 4.99 0.39

500 0.500 0.125 104.73 5.48 33.74 1.77 70.11 3. 67 22.69 1.19 56.27 2.95 18.26 0.96 42.42 2.22 13.84 0.72 28.57 1.50 9.42 0.49 14.73 0.77 4.99 0.26

H L H L H L H L H L H L

H L [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW]

1500 1.500 0.375 146.04 22.94 47.75 7.50 124.33 19.53 40.73 6.40 95.37 14.98 31.36 4.93 73.66 11.57 24.34 3.82 55.56 8.73 18.48 2.90 30.47 5.89 12.63 1.98

1000 1.000 0.250 146.04 15.29 47.75 5.00 124.33 13.02 40.73 4.26 95.37 9.99 31.36 3.28 73.66 7.71 24.34 2.55 55.56 5.82 18.48 1.94 30.47 3.92 12.63 1.32

750 0.750 0.187 146.04 11.47 47.75 3.75 124.33 9.76 40.73 3.20 95.37 7.49 31.36 2.46 73.66 5.78 24.34 1.91 55.56 4.36 18.48 1.45 30.47 2.94 12.63 0.99

500 0.500 0.125 146.04 7.65 47.75 2.50 124.33 6.31 40.73 2.13 95.37 4.99 31.36 1.64 73.66 3.86 24.34 1.27 55.56 2.91 18.48 0.97 30.47 1.96 12.63 0.66

H L H L H L H L H L H L

H L [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW]

1500 1.500 0.375 200 31.47 67.32 10.57 160.56 25.22 54.05 8.49 128.71 20.22 43.43 6.82 104.82 16.46 35.47 5.37 80.94 12.71 27.51 4.32 61.03 9.59 20.87 3.28

1000 1.000 0.250 200 20.98 67.32 7.05 160.56 16.81 54.05 5.66 128.71 13.48 43.43 4.55 104.82 10.98 35.47 3.71 80.94 8.48 27.51 2.88 61.03 6.39 20.87 2.19

750 0.750 0.187 200 15.74 67.32 5.29 160.56 12.61 54.05 4.24 128.71 10.11 43.43 3.41 104.82 8.23 35.47 2.79 80.94 6.36 27.51 2.16 61.03 4.79 20.87 1.64

500 0.500 0.125 200 10.49 67.32 3.52 160.56 8.41 54.05 2.83 128.71 6.74 43.43 2.27 104.82 5.49 35.47 1.86 80.94 4.24 27.51 1.44 61.03 3.20 20.87 1.09

H L H L H L H L H L H L

H L [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW]

1500 1.500 0.375 294.25 46.33 93.99 14.76 253.04 39.75 80.72 12.68 211.14 33.16 67.45 10.59 169.24 26.58 54.18 8.51 127.33 20.00 40.91 6.43 85.43 13.42 27.64 4.34

1000 1.000 0.250 294.25 30.83 93.99 9.84 253.04 26.50 80.72 8.45 211.14 22.11 67.45 7.06 169.24 17.72 54.18 5.67 127.33 13.33 40.91 4.28 85.43 8.95 27.64 2.89

750 0.750 0.187 294.25 23.16 93.99 7.38 253.04 19.87 80.72 6.34 211.14 16.58 67.45 5.30 169.24 13.29 54.18 4.25 127.33 10.00 40.91 3.21 85.43 6.71 27.64 2.17

500 0.500 0.125 294.25 15.44 93.99 4.92 253.04 13.25 80.72 4.23 211.14 11.05 67.45 3.53 169.24 8.86 54.18 2.84 127.33 6.67 40.91 2.14 85.43 4.47 27.64 1.45

H L H L H L H L H L H L

H L [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW] [Nm] [kW]

1500 1.500 0.375 421.02 66.13 134.12 21.07 337.21 52.97 107.58 16.90 253.40 39.80 81.04 12.73 169.60 26.64 54.50 8.56 85.79 13.47 27.69 4.39 43.88 6.89 14.69 2.31

1000 1.000 0.250 421.02 44.09 134.12 14.04 337.21 35.31 107.58 11.26 253.40 26.53 81.04 8.49 169.60 17.76 54.50 5.71 85.79 8.98 27.69 2.93 43.88 4.60 14.69 1.54

750 0.750 0.187 421.02 33.06 134.12 10.53 337.21 26.48 107.58 8.45 253.40 19.90 81.04 6.36 169.60 13.32 54.50 4.28 85.79 6.74 27.69 2.20 43.88 3.45 14.69 1.15

500 0.500 0.125 421.02 22.04 134.12 7.02 337.21 17.66 107.58 5.63 253.40 13.27 81.04 4.24 169.60 8.88 54.50 2.85 85.79 4.49 27.69 1.46 43.88 2.30 14.69 0.77

�� �� ! ��  [kN]
(rpm) (m/min)

150 100 80 60 40 20

�� �� ! ��  [kN]
(rpm) (m/min)

200 170 130 100 75 50

grj_l®=O=J=��=qê=TM� NM

�� �� ! ��  [kN]
(rpm) (m/min)

250 200 160 130 100 75

grj_l®=P=J=��=qê=UM� NM

�� �� ! ��  [kN]
(rpm) (m/min)

350 300 250 200 150 100

grj_l®=Q=J=��=qê=NMM� NM

�� �� ! ��  [kN]
(rpm) (m/min)

500 400 300 200 100 50

grj_l®=R=J=��=qê=NOM� NQ
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�� ��[Nm]

MULI 1 5

MULI 2 9

MULI 3 13

MULI 4 32

MULI 5 60

JUMBO 1 70

JUMBO 2 150

JUMBO 3 150

JUMBO 4 220

JUMBO 5 300
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�� !�� !"#$%&

�� !"#$%&�� !

�� !"#$%&'�� 

�� !"#�� !"#$
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�� !"�� !"#$%

�� !"#��R ��� 

�� !"#$�� !"#$

�� !"#$%&'()*

�� !"#�� !"#$

�� !"#

�� !"#$%&"#'()

�� !"#�� !"#��

�� !"#$%��& 30 %�

����� !"#$%&'

�� !"#$%&�� !

�� !�� !"#$%&

�� !"#�� !"#$%

�� !"#$%&'()*

��

�� !"#$%&'(
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�� 200h���� !"#
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�� �� !"#�� !"
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�� !"#�� !"#$

����� !"#$%&'

�� �� !"#$%&N/V

�� !"#$%& 30 - 50 h
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�� !
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�� !"#$%&'()

���� !" �� �� 

�� !"#$%�� 10�

�� !�� !"�� !"

�� !"#$%&�� !

�� !"#$%&'

�� !"�

G 421 Zeller + Gmelin, Aalen

�� !�

Castrol (�� ) Spheerol BM2

Mobil (��) Mobilgrease XHP

Shell (��) retinax HD2

�� !"#$%&



RN

1. ��

M
1
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