











Hydraulic pipe

No. 6994

Hydraulic pipe

Order Article no. dia. Length max. operating Weight
no. pressure
[mm] [m] [bar] ld]
320861 6994-25 6,0x1,5 2,0 315 335
122903 6994-30 8,0x2,0 2,0 500 600
Design:

Seamless hydraulic pipe, phosphated and oiled, from steel (fully killed) to DIN 2391 C, normalized,

bright-annealed, cold-drawn.

Subject to technical alterations.
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Tube fittings

No. 6994-010 = Order Article no. max. operating Weight
. epar . . ressure
Screw-in fitting, straight, light duty i no. P bar] i
for steel tubes with outer diameter 6 mm and CAD
internal diameter 3 mm, with olive ring. 320689 6994-010 315 25
Design:
SWi4 To DIN 3852 form B by sealing edge or by sealing edge ring and olive ring or O-ring.
\ ;ﬁ_yﬁjﬁi gl & Note:
@ SR % I 2 Warning: Do not use Teflon tape!
' = 8 24,5
No. 6994-030 Order Article no. max. operating Weight
. . —aan . ressure
Pivoting fitting, angled, light duty no. P [bar] (q]
for steel tubes with outer diameter 6 mm and
internal diameter 3 mm, with olive ring. 320705 6994-030 315 74
.25 Design:
13 To DIN 3852 form B by sealing edge or by sealing edge ring and olive ring or O-ring.
SW14 [ SW14
[ % b Note:
& e Warning: Do not use Teflon tape!
) =T S
G1/8
2149
No. 6994-040 Order Article no. max. operating Weight
. . aaan . N pressure
Pivoting T-fitting, light duty no. [bar] (a]
for steel tubes with outer diameter 6 mm and
internal diameter 3 mm, with olive ring. 320721 6994-040 315 85
Design:
SWi4 27.5
¢} ‘orm B by sealing edge or by sealing edge ring and olive ring or O-ring.
N To DIN 3852 f B b li d b li dge ri d olive ri O-ri
s
e — Note:
I Warning: Do not use Teflon tape!
G1/8
0149
No. 6994-050 i Order Article no. max. operating Weight
. naa . . s Iy, pressure
Screw-in fitting, straight, light duty & no. [bar] (q]
for steel tubes with outer diameter 6 mm and CAD
internal diameter 3 mm, with olive ring. 320747 6994-050 315 25
w4 Design:
To DIN 3852 form B by sealing edge or by sealing edge ring and olive ring or O-ring.
J —1 1 Note:
O =S 19 Warning: Do not use Teflon tape!
8 185
23
No. 6994-060 Order Article no. max. operating Weight
aas . ressure
Fitting, angled, light duty no. P [bar] (a]
for steel tubes with outer diameter 6 mm and
internal diameter 3 mm, with olive ring. 320762 6994-060 315 51
w12 SWi14 Design:
4 t To DIN 3852 form B by sealing edge or by sealing edge ring and olive ring or O-ring.
=
b Note:
SWi4 Warning: Do not use Teflon tape!
L2
27

Subject to technical alterations.
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Tube fittings

No. 6994-080 ol Bl Order Article no. max. operating Weight
. . E ressure
T-fitting, light duty EEE no. i [bar] (q]
for steel tubes with outer diameter 6 mm and CAD
internal diameter 3 mm, with olive ring. 320788 6994-080 815 7
Design:

SWI14 SWI2

/

S e O ] Note:

Warning: Do not use Teflon tape!

To DIN 3852 form B by sealing edge or by sealing edge ring and olive ring or O-ring.

D6

SW14

No. 6994-090 Order Article no. max. operating Weight
aaan . ressure

Cross-fitting, light duty no. P o] -
for steel tubes with outer diameter 6 mm and

internal diameter 3 mm, with olive ring. 320804 6994-090 315 77

Design:
w4 |- SW12
To DIN 3852 form B by sealing edge or by sealing edge ring and olive ring or O-ring.
3 z —1 Note:
| Warning: Do not use Teflon tape!
o lswi4
2.0, 27
No. 6994-140 Order Article no. max. operating Weight
e . . ressure

Bulkhead fitting, straight, light duty no. e -
for steel tubes with outer diameter 6 mm and

internal diameter 3 mm, with olive ring. 320820 6994-140 315 67

SWi4 SW17 swis  Design:
Vmﬁ/—m’:‘—h To DIN 3852 form B by sealing edge or by sealing edge ring and olive ring or O-ring.
S ) { LI} —
| = 4 Note:
; 5 © Warning: Do not use Teflon tape!
s
max. 1 |
2]
22 42

No. 6994-150 Order Article no. max. operating Weight
. ressure
Adapter Plate, light duty no. P o] i
for steel tubes with outer diameter 6 mm and
internal diameter 3 mm, with olive ring. 320846 6994-150 315 42
Design:

To DIN 3852 form B by sealing edge or by sealing edge ring and olive ring or O-ring.

Note:
| Warning: Do not use Teflon tape!

NO. 6994'1 70 Order Article no. max. operating Weight
i H H H H - ressure
Union nut with cutting ring, light duty no. P [bar‘]’ -
for steel tubes with outer diameter 6 mm and CAD
internal diameter 3 mm, with olive ring. 313361 6994-170 315 12
swWi4 Design:

To DIN 3852 form B by sealing edge or by sealing edge ring and olive ring or O-ring.

Note:
Warning: Do not use Teflon tape!

M12x1.5
%)

|7
)

Subject to technical alterations.
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Hydraulic clamping systems
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AMELQR)

ACCESSORIES - >

FOR HOLDING AND SECURING -

WORKPIECES AND SET SCREWS g
FOR SECURE CLAMPING

PRODUCT OVERVIEW:

FAILOVER WITH BALL

FAILOVER WITH ROLL

SIDE THRUST PIECES WITH AND

WITHOUT SEAL

SET SCREWS

Type Designation Spring force Thread No. of models Design variants
[N]
6980MK Failover with ball 52 M22 x 1,56 2 thread
6980FRX Failover with roll 7-20 - 2 Block
6380 Side thrust pieces 10 - 300 - 29 Einsteck
6940 Set screw, ball-shaped M5 x M20 7 thread
7110 Set screw with ball M8 - M20 20 thread

PRODUCT EXAMPLES:
NO. 6980MK AND 6980FRX NO. 6380

NO. 6940 AND 7110DK

> Spring force: 7 - 52 N > Spring force: 10 - 300 N

> Thread: M5 - M20

Subject to technical alterations.
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Failover with roll

No. 6980FRX

Failover with roll

flanged.

E

Order Article no. Material roll Material roll Deflection force | Deflection angle | Weight
no. steel plastic max.

) [N] [ [a]
562208 | 6980FRS-16 [ ] - 7-20 24 258
562209 | 6980FRK-16 - [ 7-20 24 252

Design:

Housing and lever made of steel, burnished. Roller made of hardened steel or plastic

Application:

Workpieces are held in position before the clamping operation and prevented from falling out.

Features:

Countless variants are possible by combining the various mounting variants and deflection directions.
Damage to the workpiece surface is prevented by using the roller.

Note:

The deflection can be changed by altering the position of the stop screw with the thrust piece in
the housing. The position is secured with the clamping screw. In the normal position, the lever is
changeable by 90°.

Replacement part:
Roller made of steel 6958FRS-16-06: order no. 562538
Roller made of plastic 6980FRK-16-06: order no. 562539

deflection
o
L | R
322 N
12 |
© Hp 2 (Y
Lo / 10
roll ! '
SW.
= | V3 | stop screw 9
—7\.
It 7 INo
~ - © i i S - Q
: G i a| ¢
— \ 0 H i ‘ )
K |
= \ ]2 &=
SW2.5 Nclamping screws SW2 \thrust piece D6 ms
27
-
<
N

convertible: right lever convertible: lever by 90° respectively

~

el

N

=
2l
[

Installation dimensions:
p602"

Z

2701
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Failover with ball

No. 6980MK Order Article no. dia. A ~P Screwing depth Screwing depth L | Weight
. . Spring force H min. H max.
no.

Failover with ball IN] [mm] [mm] (q]
screwable.

562206 | 6980MK-08 8 52 9 15 64 66
% 562207 | 6980MK-10 10 52 9 15 64 69

Vu L

& Design:

Housing made of steel, burnished. Plunger hardened.

Application:

Workpieces are held in position before the clamping operation and prevented from falling out.

Features:
Thanks to the cylindrical shape, the screw-in failover can be used 360°. Fine adjustment by screwing
in or unscrewing the failover.

Note:

Plungers can be individually designed in length and ball diameter and are available on request. For
installation, use hook spanner order no 54916.

2
2
@9
(&7, ——-—p
|
L @4
-
- |
F% 3
MM
I I KR om;
S |
2 |
M22x1
@28

Installation dimensions:

M22x1,5
$20.5

18
14

|
]
|
T

Subject to technical alterations.
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THE FlRST STEP FOR USE What is being positioned or clamped?

Which side thrust pieces will be used?

AN D EM PLOYM ENT OF What size corresponds to the workpiece?

What tolerance does the workpiece have?

SIDE THRUST PIECES: How large is the dimension Y? (Workpiece height)

How large is the dimension X? (See table)
Should the spring deflection be completely used?
How is the coordinate dimension determined?

EXAMPLE: POSITIONING OR CLAMPING A PLATE 100 X 50 X 8 MM

Should the pin diameter be 5, 6 or 8 mm? Workpiece height Y?
> If nothing may extend over the plate 5mm The tolerance can be ignored
> If projection would not be a problem 6 or8mm
> If clamping will be done additionally 6 mm What force should be selected?
> If drilling will be performed without > For positioning tasks 30-60N
additional clamping 8 mm > For clamping forces 90 - 160N
Length / width of the workpiece? Dimension X for side thrust pieces with
> Length =100 +0/ -0.4 = medium dimension 99,8 mm steel spring?
> Width = 50 +0,2/-0.2 = medium dimension 50,0 mm > See table or formula below
<0
X _ W=100-0+
—l 1t
; : > : W = workpiece (+/- tolerance) Y = workpiece height
e ey e | - F =pre-tension +F = clamping force (spring deflection for tolerance)
}// i / : J F=(F)+xF) T =tolerance
I
For workpieces that are higher than C minus r, the table Formula for coordinates:
values for dimension X or the formula X = B/2 - (-F) apply. K=W-T/2+x+5/2
For workpieces that are smaller than C minusr, the table The table values are standard values that should ideally
values for dimension X or the formula be checked using a sample clamping.

X =B/2 - (-F) - [(C-r-Y)x0,123] apply.

B
-F +F
100 5.
80
/ N
4 < \\ -
01 ) =8
‘ 0,28 - 0S .
P — |
| o )

02
50
K

o

&

Subject to technical alterations.
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Side thrust piece, without seal

Extract of our catalouge ,,Standard clamping elements*

No. 6380 Order dia. A B ~P C D -1 OH H8 F X Tool Weight
. . . Spring force 6380WZ
Side thrust piece, without seal no. e i
Steel pin: hardened and galvanised
Sleeve : Aluminium 373001 | 6 3 10 40 | 7 6 05 | 09 03 06
373019 6 3 20 4,0 7 6 +0,5 | 0,9 03 0,6
373027 6 3 40 4,0 7 6 +0,5 0,9 03 0,7
373035 10 5 20 6,7 1 10 +0,8 1,6 05 2,6
373043 10 5 50 6,7 1 10 +0,8 1,6 05 2,9
373050 10 5 100 6,7 1 10 +0,8 1,6 05 3,1
373068 10 6 40 10,7 1 10 +1,0 1,8 06 3,6
373076 10 6 75 10,7 11 10 +1,0 | 1,8 06 3,6
373084 10 6 150 10,7 11 10 +1,0 | 1,8 06 3,9
373092 12 8 50 13,9 13 12 +1,3 | 2,6 08 7,0
373100 12 8 100 13,9 13 12 +1,3 | 2,6 08 7,2
373126 16 10 100 16,7 17 16 +1,6 3,2 10 15,0
373134 16 10 200 16,7 17 16 +1,6 | 3,2 10 15,4
-F +F 373142 16 10 300 16,7 17 16 +1,6 | 3,2 10 15,8
—F<T--+F
‘ } s w x Note:
H f)<: P Without sealing for operations without dirt, temperature-resistant up to 250°C.
| Installation by pressing in.
o <D RITAST T

D
I
l“ . k
i
: MWZ
(DH{ &
% v
NO' 6380D dia. A B ~P C D-1 OH H8 F X Tool Weight
. . . Order Spring force 6380WZ
Side thrust piece, with seal no. N] (d]
against chips and dirt.
Steel pin for clamping: hardened and galvanised 373159 6 3 10 4 7 6 *05 | 09 08 06
Sleeve: Aluminium 373167 6 3 20 4 7 6 +0,5 | 0,9 03 0,6
373175 6 3 40 4 7 6 +0,5 0,9 03 0,7
373183 10 5 20 6 12 10 +0,8 1,6 05 27
373191 10 5 50 6 12 10 +0,8 1,6 05 2,9
m 373209 10 5 100 6 12 10 +0,8 1,6 05 2,9
'\‘. f 373217 10 6 40 10 | 12 10 1,0 | 1,8 06 3,1
‘“ 373225 10 6 75 10 12 10 +1,0 1,8 06 3,6
A ‘)/ 373233 10 6 150 10 12 10 +1,0 1,8 06 3,7
hnﬂmm 1 a73241 | 12| 8 50 18| 14 | 12 | +13] 26| o8 3,9
| é 373258 | 12 8 100 13 | 14 12 +13 | 2,6 08 7,1
i. S 373266 12 8 200 13 14 12 +1,3 2,6 08 7,3
j 373274 16 10 100 16 18 16 +1,6 3,2 10 7,6
N 373282 16 10 200 16 18 16 +1,6 | 3,2 10 15
373290 16 10 300 16 18 16 +1,6 3,2 10 15,4
- F \+ F
Bl Fepatf Note:
25 w. X With sealing for chip-producing operations with dirt, temperature-resistant up to 150°C.

(7 —p Sealing: CR, black, 60 Shore. Installation by pressing in.

L L= 3+ WX
F =S

=

- ﬁ%
wZ
:
A

Subject to technical alterations.
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Set screw

No. 6940 Article no. DxL K R SW Weight
Order
Set screw, ball-shaped no. (]
Strength class 10.9
] 64014 6940-M5 M5x10 3,5 25 8 2,4
64022 6940-M6 M6x12 4,0 30 10 4,3
64030 6940-M8 M8x16 53 40 13 9,9
i 64048 6940-M10 M10x20 6,4 50 17 21,3
| - 64055 6940-M12 M12x30 7,0 60 19 36,4
1 64063 6940-M16 M16x40 10,0 75 24 85,8
H g 1] 64071 6940-M20 M20x50 12,5 100 30 168
o
No.7110DF Article no. GxL H dia. | dia. K SW Load Weight
Order
Set SCI"ew G ho. [kN] [g]
with flat-faced ball, ribbed.
425025 7110DF-08xM8 M8 x 8 13 13 7,2 1 18 13
I [ 4 273177 7110DF-10xM10 M10x 10 18 20 10,5 17 25 40
S + 86637 7110DF-12xM12 M12x 12 18 20 10,5 17 25 43
,’=1=\‘ = 86652 7110DF-16xM16 M16 x 16 27 30 20,0 20 90 150
’ 86223 7110DF-20xM20 M20 x 20 35 50 34,5 41 165 486
@7
s _| ™
No.7110DK Avrticle no. GxL H dia.| dia. K SW Load Weight
Order
Set screw no. [KN] -
with flat-faced ball
- 285478 7110DK-08xM8 M8 x 8 13 13 7,2 11 10 13
™ G = 285452 7110DK-10xM10 M10x 10 18 20 10,5 17 25 40
—:‘ 77446 7110DK-12xM12 M12x 12 18 20 10,5 17 25 43
SwW I/--\\ll ; 77453 7110DK-16xM16 M16 x 16 27 30 20,0 20 90 150
i | 76059 7110DK-20xM20 M20 x 20 35 50 34,5 41 165 486
P
b o —l
No.7110DH Order Article no. GxL H dia. K SWi1 SwW2 Load | Weight
Set screw 6 no. Nl | gl
with flat-faced ball, ribbed, adjustable.
87890 7110DH-08xM8 M8 x 25 11,6 55 13 13 8 20
SW2 ] 87916 7110DH-10xM10 M10 x 30 15,7 8,6 17 17 8 44
"1 87858 | 7110DH-12xM12 | M12x35 | 157 8,6 17 19 15 56
’ — 87874 7110DH-16xM16 M16 x 40 20,7 10,5 24 24 25 128
83931 7110DH-20xM20 M20 x 50 27,3 20,0 30 30 90 274
Sk
ea; -
i
1
] |
oy
No.7110DI Order Article no. GxL H dia. K SWi1 SW2 Load | Weight
Set screw no. N |l
with flat-faced ball, adjustable, plain. 6
87908 7110DI-8xM8 M8 x 25 11,6 55 13 13 8 20
87924 7110DI-10xM10 M10 x 30 15,7 8,6 17 17 8 44
87866 7110DI-12xM12 M12 x 35 15,7 8,6 17 19 15 56
87882 7110DI-16xM16 M16 x 40 20,7 10,5 24 24 25 128
83949 7110DI-20xM20 M20 x 50 27,3 20,0 30 30 90 274

Subject to technical alterations.
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_A_m_p@ Tool clamping

NO. 6906P NO. 6906PB** NO. 6945-22-20
> Pressure generators > Pressure-generator accessories > Clamping bars

NO. 6945-22 NO. 6945-11-** NO. 6946
> Spacer bars > Clamping heads > Wedge clamp

NO. 6945-28-** NO. 6945-15-10 NO. 6945-02-04
> Clamping-stud holder > Clamping pistons, complete > Clamping stud

Subject to technical alterations.
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THE FOLLOWING SYSTEM g
ELEMENTS ARE USED TO
MEET THE REQUIREMENTS >

Fixed clamping bars for press table and piston for the
clamping of tools with common clamping edge heights and
tool-pallet sizes (fig. 4, right-hand side).

Clamping heads, sliding in T-groove, for holding tools for the
press table and the piston (fig. 5, right-hand side).

Hydraulic clamping devices at stud for the clamping of tools
equipped with a clamping pin (fig. 6, right-hand side, and 1).
Tool pallets (upon request) for tools

Fixed pallets for each tool

Interchangeable pallets, i.e. one pallet for several tools.

Pump unit with 4 or 5 separate clamping circuits.

SAFETY WHEN USING CLAMPING HYDRAULICS

The pump device is equipped with 4 or & separate clamping circuits and additional pressure switches in all circuits. In

addition, the oil level is monitored by a float switch (fig. 2). Pressure switch and float switch are connected in series in a

terminal housing and are routed to the terminal rail of the device controller. Control and safety functions can be integrated

into the machine controller via the 13-pin socket of the device controller. In case of a pressure-drop in one or more clamping

circuits, or if the oil level is low, the press is shut down automatically.

The hydraulic clamping elements are supplied diagonally at the table and at the piston by two independent and pressure-

controlled clamping circuits (fig. 3).

FIGURE 1 FIGURE 2

FIGURE 3

.

> Clamping strip on table and > Hydraulic diagram pressure generators > Safety circuit

stud clamping on plunger

Subject to technical alterations.
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Tool clamping

AMF has developed a ,Hydraulic tool-clamping system for presses” which reduces the set-up times of the press to the
absolute minimum. The system is designed for ,old" as well as ,new" presses of various manufacturers. This system also
takes into account the storage, transport and frequency of use of the tools.

The developments observed in non-cutting operations shows an increasing demand for smaller machining lots, which
of course requires a sound economic, cost-effective, basis. Primary machining times and secondary set-up times must
be minimized. In several instances, presses have reached their stroke-cycle limits for tools or workpieces. Accordingly,

development is now focussed on the minimization of set-up times.

When converting a press to another product, down-times are inevitable for the following reasons:
> removal of tool
> installation of new tool

> adjustment of press to new tool

The set-up of the press is has been reduced to a minimum by CNC control. What remains for optimization is the tool-

changing time. This is where you may benefit from our products.

OUR ,,HYDRAULIC TOOL-CLAMPING SYSTEM FOR PRESSES“ MEETS THE
FOLLOWING REQUIREMENTS:

Safety is ensured, i.e. tool storage, transport and tool clamping comply with strict requirements.

Various press types can be equipped.

Solutions are available for already present as well as new press types.

Set-up times are significantly reduced.

Tool storage is controlled.

The removal of tools from the rack, transport and insertion into the press are more efficient, safer and easier
for the user.

The system can be quickly installed at any press

> ... and is suitable for frequently used tools as well as for rarely used tools.

V V V V V V

v

FIGURE 5 FIGURE 6

> Clamping bar > Clamping head > Clamping-stud holder

Subject to technical alterations.
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Pump Unit

No. 6906P Order Article no. Clamping Q Valve Matching Weight
. circuits type control unit
Pymp Unit S ‘ no. [I/min] [Kal
with 4 separate clamping circuits, single acting,
max. operating pressure 400 bar. 326702 | 6906P-64319 4 25 | 4x8/2+DS | 6906PB-4-4,6906PB-4-5 | 65
Design:

Compact, ready to plug in pump unit, ready for operation electrically and hydraulically. Complete

with pressure control unit, electromagnetic valve, manometer, float switch, oil filling. The electrical
controller is equipped with main switch, indicator lamps and flange sockets, carrying handle and two-
part protective hood. Electrical connection complete with CEKON connector.

Application:

The pump unit is designed to operate hydraulic clamping systems.

Features:

The radial piston pump is driven via an alternating current standard motor with the energy efficiency
class IE3. The motor is protected against overload by a motor protection switch and a thermoelement.
Each of the 4 clamping circuits is equipped with a 3/2 seat valve. Four pressure switches (DS) are
attached externally for the external pressure monitoring. Pressure setting and pressure monitoring
are accomplished via a pressure limiting valve (DBV) and an electronic pressure switch (EDS). The
value set at the pressure limiting valve is stored with the Mode button on the pressure switch. This
simultaneously sets the preprogrammed switch-off and switch-back point.

The pump unit operates intermittently. In the case of a pressure drop, the pump unit is activated
automatically by the pressure switch. The clamping pressure is indicated using illuminated push
buttons. The installed float switch switches off the pump in the case of low oil level and outputs an
optical signal.

Note:

Pay attention to faultless venting during the connection of the elements. Pumping in the case of
pressure drop must be made maximum 2x per minute. The unit must not operate continuously. To
ensure safe hydraulic tool clamping, clamping at ram and table is carried out in each case by means
of a separate clamping circuit. The four pressure switches DS1-DS4 are used to provide external
pressure monitoring of the four clamping circuits. The machine is automatically switched off if
pressure drops in one clamping circuit or in the case of lack of oil. The electrical connection between
press controller and power unit must be performed by the customer.

o
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M8 thread for lifting devices
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Pump Unit

Pump Unit No. 6906P

Hydraulic specifications: Electrical specifications:

Max. operating pressure 400 bar Nominal voltage 400 V/50 Hz three-phase
Oil capacity, reservoir ca. 10 litres Control voltage 24V DC
Oil capacity, usable ca. 4 litres Valve voltage 24V DC
Qil-flow rate 2,5 I/min. Motor speed 2900 1/min.
Valve types 4x 3/2 seat valve and 4x pressure switch Direction of rotation any
for external pressure monitoring Motor rating 1,1 kW
Hydraulic connection thread G1/4 Motor type three-phase standard motor
Noise level max. 70 dB(A) Nominal current 3A

Ambient temp. range

-10°Cto+35°C

Fuse, supply line

16 A slow-blow

Position of use upright Fuse, control circuit 1 A primary, 4 A secondary
Pump design radial-piston pump with 3 pistons Electrical connection Olflex 100; 5«1,5 mm2

Load cycle max. 500/h 3 m with CEE connector 16 A6 h
Fluid hydraulic oils Protection class IP 54

QOil recommendation

HLP and HLPD according to DIN 51524 part 2

HLP 22 and HLPD 22 or
HLP 32 and HLPD 32

Duty cycle
Operation type

max. 50 % intermittent operation
Socket for remote control

Fill-level monitoring Float switch
Viscosity ISO VG 22 and 32 DIN 51519
Wiring circuit of pump unit with 4 clamping circuits, remote control
F1/6.3AT M —+ F3/10AT
F2/63A7 12 : —
N
e, 833200 200-500vAC
' 24V / 10A
[P R
:Setting i o o2
Ifor 1.1 kw: i
13.3A |
ifor2.2 kW: l
BA | : Motor
. ! protection e
| | ————— a
! ! K < X0 7 X0 7 X0 ‘7 X0
| I - + - <
' : Windin h (5) (6)
! ! |Etectron| 3 1 thetzrmtc? e P
: AMF contact in <
! ! Bgér 7-DS motor M1 s
o O ! . 2 e
PAYY i 2
| | o N . ] o~ o .
! ! & 9 o .
: . S
“ - ! =L —— Oillevel £
b ] s PSS | i o
? . ST ) o
! o | - 2 [fo
‘ [ : = K1 o
. i = . 3 aE: hl
‘ = . K1 ’_/ 4-pin M12x1 RN Om;
| 13 JLI 1-brown =5
| =¥ 2.white 53!
| ! 3-blue £ 0.
i | 4-black S
T Pump
CEE connector Motor rating
164, 400V, 5P 1.1 kWor2.2 kW
( ) =Leadno. K10 =
S7 = open / (default pos.) [
S7 = closed / with oil (= in operation) 2 = <
X0 = Coupling connector H10 (? H11
Pump Ready for  Malfunction Operation Circuit 1 Circuit 2 Circuit 3 Circuit 4 Circuit 5
operation  red Position: bottom Position:top  option

Note: 1 to 4 circuits = directional seat valve clamped with power off

To increase safe handling of the clamped parts, the unit ready for operation and a clamping pressure
query should be integrated with the processing machine.

Subject to technical alterations.
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Pump Unit

rticle no. lamping alve atching eight
No. 6906P Order Articl Cl i Q Val Matchil Weigh
. circuits type control unit
Pump Unit no. [V/min] [Kal
with 5 separate clamping circuits, single acting, 4x3/24D8
max. operating pressure 400 bar 326728 | 6906P-65319 5 2,5 . 3’;2 +s:/ DS 6906PB-6-4 71
Design:

Compact, ready to plug in pump unit, ready for operation electrically and hydraulically. Complete

with pressure control unit, electromagnetic valve, manometer, float switch, oil filling. The electrical
controller is equipped with main switch, indicator lamps and flange sockets, carrying handle and two-
part protective hood. Electrical connection complete with CEKON connector.

Application:

The pump unit is designed to operate hydraulic clamping systems. Clamping circuits 1 to 4 are for
tool clamping, circuit 5 is for raising the hydraulic ball-roller strip.

Features:

The radial piston pump is driven via an alternating current standard motor with the energy efficiency
class IE3. The motor is protected against overload by a motor protection switch and a thermoelement.
Each of the 4 clamping circuits is equipped with a 3/2 seat valve. Four pressure switches (DS) are
attached externally for the external pressure monitoring. In the 5th circuit, there are a 3/2-way valve,
normally open, a pressure-limiting valve, and a pressure switch. Pressure setting and pressure
monitoring are accomplished via a pressure limiting valve (DBV) and an electronic pressure switch
(EDS). The value set at the pressure limiting valve is stored with the Mode button on the pressure
switch. This simultaneously sets the preprogrammed switch-off and switch-back point.

The pump unit operates intermittently. In the case of a pressure drop, the pump unit is activated
automatically by the pressure switch. The clamping pressure is indicated using illuminated push
buttons. The installed float switch switches off the pump in the case of low oil level and outputs an
optical signal.

Note:

Pay attention to faultless venting during the connection of the elements. Pumping in the case of
pressure drop must be made maximum 2x per minute. The unit must not operate continuously. To
ensure safe hydraulic tool clamping, clamping at ram and table is carried out in each case by means
of a separate clamping circuit. The four pressure switches DS1-DS4 are used to provide external
pressure monitoring of the four clamping circuits. The machine is automatically switched off if
pressure drops in one clamping circuit or in the case of lack of oil. The electrical connection between
press controller and power unit must be performed by the customer.

Hydraulic diagram:

©
[®]
<
©
wn
@“ﬁ u 3
o
Q0 N © }L g
N 2
= = g 8 | Flle 2
£ & & 2 ® £
© o £
g s © = R7 £
= i : 5 ° : e
o o ||© £ D -
m g g v g - LT
2
S e 55 = 8 © 13
@:i o s ] ° O
S 0
° ©
—= = 5 o
@00 &
58 2 ©
a\'_ E”‘u\_ ®
‘ ‘ ‘ © = o o <)
\q:,‘ 368 t‘j D 218 201 180
432

M8 thread for lifting devices

Subject to technical alterations.
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Pump Unit

Pump unit No. 6906P

Hydraulic specifications: Electrical specifications:

Max. operating pressure 400 bar Nominal voltage 400 V/50 Hz three-phase
Oil capacity, reservoir ca. 10 litres Control voltage 24V DC

Oil capacity, usable ca. 4 litres Valve voltage 24V DC

Qil-flow rate 2,5 I/min. Motor speed 2900 1/min.

Valve types 3/2 seat valve with pressure switch Direction of rotation any

clamping circuits 1-4 for external pressure monitoring Motor rating 1,1 kW

Valve types 3/2 seat valve, unclamped with power off, stop Motor type three-phase standard motor
clamping circuit 5 valve, pressure limiting valve and pressure switch Nominal current 3A

Hydraulic connection
Noise level

Ambient temp. range
Position of use

for actuating the hydraulic ball-roller strips.

thread G1/4

max. 70 dB(A)
-10°Cto+35°C
upright

Fuse, supply line
Fuse, control circuit
Electrical connection

Protection class

16 A slow-blow
1 A primary, 4 A secondary

Olflex 100; 5«1,5 mm?
3 m with CEE connector 16 A6 h

IP 54

Pump design radial-piston pump with 3 pistons Duty cycle max. 50 % intermittent operation
Load cycle max. 500/h Operation type Socket for remote control
Fluid hydraulic oils Fill-level monitoring Float switch
HLP and HLPD according to DIN 51524 part 2
Oil recommendation HLP 22 and HLPD 22 or
HLP 32 and HLPD 32
Viscosity ISO VG 22 and 32 DIN 51519
Wiring circuit of pump unit with 5 clamping circuits, remote control
F‘Vﬁé}/ﬂ L1 61 B + F3/10AT
F2/ 635 12
NE
SIch. &3:3200 200500V AC
L 24V / 10A
i rrie
+ Setting : i 2
Hor 1.1 kw: |1 T e
|3.3A i
ifor2,2 kW: i
i5‘1 A Ay | Motor -
! . protection |
! QEOE' N 00 - ‘ o
! SR lRe)t X0 ‘PN X0 ¥ X0 X0
3 pEEy T Winding |
sl ermo
i ‘ Electron. A FS contactin
I [PSor 700s motor M1
a clele | i |psa L,
555 i
! i &5 &
| ofm| dt'ﬂ : ° Oil level optional: remote control panel 6906PB-6-4
- ' T
.oa i = .
| = ' K1 4-pin M12x1
| | 13 Nr{ 1-brown
. ~ 1 2-white
I 3-blue
| 4-black
YTy “i Pump X0 X0 &/ X0 & X0 N X0 & X0 S
CEE connector i = o @ = e
16A, 400V, 5P Motor rating 5
1.1 kW or 2.2 kW]
K10 = - - .
C %5 v X 2 X n X v X o X
S7 =open/ (default pos.) = K1 h |
S7 = closed / with oil (= in operation)
X0 = Coupling connector
Pum Ready for Maﬁunction 0 ;ration " Circuit 1 Circuit 2 Circuit 3 Circ_u_Tt 4 o
i operation  red gr‘;,en Position: bottom Pogition:top ~ Ciruit 5

To increase safe handling of the clamped parts, the unit ready for operation and a clamping pressure

query should be integrated with the processing machine.

ball-roller strip

Note: 1 to 4 circuits = directional seat valve clamped with power off
5 circuit = directional seat valve unclamped with power off

Subject to technical alterations.
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Application examples

Wiring diagram for 4 clamping circuits Wiring diagram for 5 clamping circuits
Pump unit with 4 clamping circuits for tool clamping at table and Pump unit with 5 clamping circuits for tool clamping at table and piston as well as
piston. additional actuation of the hydraulic ball-type roller bars.

Note:

The pump unit must not start automatically when power supply is restored after a power failure. This does not apply to drive systems that may restart automatically without
any risk of injury of operators or damage to the product to be processed. Note in accordance with VDE 0113-5.3: Safety in the event of power failure or pump unit failure.

Important note:

The external DS function of the pump unit can be integrated into the machine controller at the terminal housing by the operator. Ensure that the control circuit is correctly
integrated into the machine controller!

External monitoring of AMF pump unit and pressure switches by customer‘s machine control

Attention! External voltage of external machine control Attention! External voltage of external machine control
_ 052 os3 !V 0S4 _ 0s1 S DS3 St 055
- K1
IS @1 ‘E_lh/ El AN El El El El
B 1 |
&7 & N &7 & & & & A e
%50 ") x50 x50 ™ x50, %50 x50 ° = o1 x50 7 x50 &, x50 g ¥50 x50 x50 ™ x50 ¥ x50 7 x50 | x50 | x50 %] X80 *| ¥eo *
p ; ; . ; Unit ready Clamping Clamping Clamping Clamping Clamping
;irr";;eear:%on glri::ﬂng g:,z::?lzng glrimfg]g g:,szz‘g for operation circuit 1 circuit 2 circuit 3 circuit 4 circuit 5
X . X . Ball-roller strip
max. electrical loading 250W, 1A max. electrical loading 250W, 1A

Subject to technical alterations.
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Remote control switches

No. 6906PB-4-4 Order Article no. Control voltage Number of poles LxWxH Weight
Remote Control Switch with magnetic no. 9l
base
R 61663 6906PB-4-4 24V = 13 160x75x75 2300
for 4 clamping circuits
Design:

Compact polyester housing with magnetic base. llluminated push buttons with screening, insert
labels for clamping circuits, 1-4. 5 m cable with 13-pin coupling connector, protection class IP 65.

_— '™y o
Application:

. \// For pump unit No. 6906P-64319, Order no. 326702.

No. 6906PB-4-5 Order Article no. Control voltage Number of poles LxWxH Weight
Remote Control Switch with magnetic no. ]
base and safety cover

60392 6906PB-4-5 24V = 13 160x75x75 2500

for 4 clamping circuits
Design:

Compact polyester housing with magnetic base, safety hood with lock. llluminated push buttons
with screening, insert labels for clamping circuits, 1-4. 5 m cable with 13-pin coupling connector,
protection class IP 65.

Application:

For pump unit No. 6906P-64319, Order no. 326702.

[E] 252
No. 6906PB-6-4 Order Avrticle no. Control voltage Number of poles LxWxH Weight
Remote Control Switch no. al
for 5 clamping circuits
253823 6906PB-6-4 24V = 13 230x75x75 1910
Design:

Compact polyester housing. llluminated push-buttons with screening for clamping circuits 1-4 and
insert labels. Push buttons for clamping (green) and releasing (red), without screening for clamping
circuit 5. 5 m cable with 13-pin coupling connector, protection class IP 65.

Application:
— For pump unit No. 6906P-65319, Order no. 326728.

/-’/
: = Note:

' Clamping circuits 1 to 4 are for operating hydraulic clamping elements, circuit 5 is for raising the
hydraulic ball-roller strip. The controls are so arranged that unintentional operation of one of the
clamping circuits automatically retracts the hydraulic ball-rollers.

No. 6906PBS-1-1 Order Article no. Control voltage Number of poles Weight
Coupling Plug, 13-pin no. al
without plug screw, without current bridge.
126326 6906PBS-1-1 24V = 13 40
Design:

Glasfibre-reinforced plastic with plug screw rugged version IP 65.

Application:

For connection directly to the machine control system. Suitable for pump unit and special units with
13-pin flange socket.

Subject to technical alterations.
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Hydraulic tool clamping technology

Subject to technical alterations.
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Clamping bars

No. 6945-22-20 Order Article no. Clamping force Stroke | Vol.total | min. spring force per | Weight
. at 400 bar piston

Clamping Bar, short no. KN] (mm] - IN] i

single acting, with spring return,

max. operating pressure 400 bar, 1 clamping circuit. 61085 | 6945-22-20-1x3 60 6 8,7 120 3000

Suitable spacer bars:

6945-22-04 6945-22-06 6945-22-07 6945-22-08

Design:

Cylinder body made of tempering steel, phosphated. Piston case-hardened and ground, built-in
return spring, with stroke limitation.

Application:

For quick clamping and unclamping on press table or ram. Suitable for workpieces with uniform
clamping rim. The clamping bar is bolted with a spacer bar directly onto the press table or ram.

Suitable spacer bars are No. 6945-22-04, -06, -07, -08.

On request:

Special sizes available on request.

cyl. stroke 5 41
142 30
— . | ) T 1 I L :
o \§5)= \4?\ ] T//TQ_L‘_/,_L\ 1‘-£D}’T aonal T ¥ e
EEETR I L ENPARNPAR RIS
EEES AN N S S el
21 e (OO
30 4 i Sl [N Il Il
2 JEfj;T A '%E“}L%jfj% o
61/4/ | 14] 3x38 61/4 N\Gt/4 17

+max,400 bar

Sectional view:
Clamping strip 6945-22-20-1x3 with exchangeable clamping pistons.

Subject to technical alterations.
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Clamping bars

No. 6945-22-20
Clamping Bar, long

single acting, with spring return,
max. operating pressure 400 bar.

6945-22-20-2x3

6945-22-20-1x6

Article no. Clamping force Stroke Vol. total min. spring force per | Weight
Order .
no. at 400 bar piston
[kN] [mm] [em?] [N] ld]

61689 6945-22-20-2x3 2x60 6 17,4 120 6000

61630 6945-22-20-1x6 120 6 17,4 120 6000
Suitable spacer bar:

6945-22-07
Design:

Cylinder body made of tempering steel, phosphated. Piston case-hardened and ground, built-in
return spring, with stroke limitation.

Application:

For quick clamping and unclamping on press table or ram. Suitable for workpieces with uniform
clamping rim. The clamping bar is bolted with a spacer bar directly onto the press table or press ram.
Suitable spacer bar is No. 6945-22-07.

On request:

Special sizes available on request.

91.5 117

O]
o040
30 41 4 76 4t 41
cyl.stroke 6 11
300 30
TS AT AT o AT AT 2N T TR g
COHIHED D D EDH DT e e
VN | \’JT/ ‘ | \’L/ NG P \JT/ N Ll
- /\ _ri+_ [ _riJr_ !**PTIT* | | 7|-i+7 | _Fi+_ l__"iT_ i L |
g Wi ) I W ) @@ ]
110 060 9 © 00
a Pj:jg;:_ i i i —— ‘;T;Tg?f_jil < @
= ,,_‘fg B 72 i ! f— =
% ) “[[I\_'li'ﬁ'__‘?\: T{lﬁ 1 _UK-H :I
G1/4/ 14| 3x38  G1/4 44 3x38 \G1/4 'ﬂ
‘maxAOO bar 4max.400 bar
300
[ I f | I ]
ﬂ'(ﬁg,}p ™ Jahy ! LT:)_J{_A/IT Nahyy
PR A A S N e
L ool 60 ol
'\m' )_% UJ ||| l“ M&su&z&zu.uﬁl” U—I m
5]t ot < R SO A A B IS —.IJ}
{VE“L— ——— T *‘g_—“ - ———
I L iy L 1l J—'—%;[LL 1
61/4/ 14] 338 61/4 4 338 T e

4max‘400 bar

Subject to technical alterations.
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Clamping bars

No. 6945'22'20 Order Article no. Clamping force Stroke Vol. total min. spring force per | Weight
Clamping Bar, lon no at 400 bar piston
ping ’ 9 ) [kN] [mm] [cm?] [N] [d]
single acting, with spring return,
max. operating pressure 400 bar. 61622 6945-22-20-2x4 2x80 6 23,2 120 8000
61697 6945-22-20-1x8 160 6 23,2 120 7840

Suitable spacer bars:

(A I SRR

6945-22-06 6945-22-08

Design:

Cylinder body made of tempering steel, phosphated. Piston case-hardened and ground, built-in
return spring, with stroke limitation.

Application:

For quick clamping and unclamping on press table or ram. Suitable for workpieces with uniform
clamping rim. The clamping bar is bolted with a spacer bar directly onto the press table or press ram.
Suitable spacer bars are No. 6945-22-06 and 6945-22-08.

On request:
Special sizes available on request.

6945-22-20-2x4

91.5 199 :
& ogye S Eye 0 |
L] R ] Clr o1 | Lyl
| | | | | I ! L | | | ] | | |
N ENEE RN L] [N RN ENEE
040
0 4 a4 | oa 76 2 4 4
cyl. stroke 6 41
382 o 30
] ] ] T [ ] —_ ]
TN TN ST T TN ST TN TN M 20N =TT
CoAHT S | e e ] B Heritie
— '_{L/ II ~ L~ ] \J.'[/ ‘H' \\Jn/ I ' : \FL/ H ~ - :I \T!"/ :I \"!T/ ;* Ll
o SIoIOTe T @ T TIeT® =
™| it i i | Il i il i L]
[ 1 O H{ N R AME® [6945:-22- d N 1 S T @
=l IrT—4 ____#la'—__ g o i i /i _:‘{34‘_- - i J#N)
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Spacer Bar

1) Machine table

2) Spacer bar 6945-22-04

3) Clamping bar 6945-22-20-1x3
4) Front insertion guide 6945-22-02
5) Rear stop 6945-22-03

No. 6945-22-04 Article no. LxWxH Weight
Order
Spacer Bar no. -
61101 6945-22-04 425 X 50 x 44,5 7300
Design:

Tempering steel, phosphated. Tolerance of distance between holes +0.2.

Application:

Spacer and guide bar for a clamping-rim or tool-pallet height of 30 mm.

Note:
For clamping bar: No. 6945-22-20-1x3.

On request:
Special sizes available on request.

3x38 144 Ix38 14
79000 — —— D—0—0—01 |,
=3
425
. 1 . . |
R N/ N
L 711/
ELEE t T T . T
k #13
[ Subject to technical alterations.
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Spacer Bar

No. 6945-22-06

Order Article no. LxWxH Weight
Spacer Bar no. al
61408 6945-22-06 167 x 50 x 44,5 2670
Design:

Tempering steel, phosphated. Tolerance of distance between holes +0.2.

Application:

Spacer and guide bar for a clamping-rim or tool-pallet height of 30 mm.

Note:

For clamping bars:

- No. 6945-22-20-1x3
- No. 6945-22-20-2x4
- No. 6945-22-20-1x8

On request:
Special sizes available on request.

3x38 14

P e

A\

o
05

167

—
NN\
Gy

#13
No. 6945-22-07 Article no. LxWxH Weight
Order
Spacer Bar no. al
61705 6945-22-07 325 x 50 x 44,5 5800
Design:

Tempering steel, phosphated. Tolerance of distance between holes +0.2.

Application:

Spacer and guide bar for a clamping-rim or tool-pallet height of 30 mm.

Note:

For clamping bars:

- No. 6945-22-20-1x3
- No. 6945-22-20-2x3
- No. 6945-22-20-1x6

On request:
Special sizes available on request.

3x38 44 3x38 14
OO0 OO0t |,
=
325
. | . | N | |
P TR T s
SN O | S
[E]% ] T . T X |¢13 ; T :
o Subject to technical alterations.
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Spacer Bar, Accessories

No. 6945-22-08 Article no. LxWxH Weight
Order
Spacer Bar no. (]
61713 6945-22-08 407 x 50 x 64 10500
Design:
Tempering steel, phosphated. Tolerance of distance between holes +0.2.
Application:
Spacer and guide bar for a clamping-rim or tool-pallet height of 50 mm.
Note:

For clamping bars:

- No. 6945-22-20-1x3
- No. 6945-22-20-2x4
- No. 6945-22-20-1x8

On request:
Special sizes available on request.

3x38 63 63 3x38 14

o000 0 000

o
09

407
o | I NIN T
| I | | | I i I l
! 2
I . | NN T
| I | | ; 1 I | l
#13
No. 6945-22-02 Avrticle no. Weight
Order
Front Insertion Guide no. -
61077 6945-22-02 300
Design:
Tempering steel, blued and hardened. Mounting bolts supplied.
15 Application:
9 For safe guidance of die pallet into press. This guide protects the clamping pistons in the clamping
= bar.
o
g cll
g m
| = =
-
CAD #& = b Ik
ELiE -
[E]+* 23
No. 6945-22-03 Article no. Weight
Order
Rear Stop no. (]
61093 6945-22-03 250
Design:
5 Tempering steel, blued and hardened. Mounting bolts supplied.
9 Application:

Stop for die pallet in the press.

#8.5

< - —
N ~ 1
< i__
© o —
< = i <
) =
=
L 1 =

Subject to technical alterations.
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Clamping heads

No. 6945-11 Order Article no. Clamping force Stroke H Vol. Spring force min. | Weight
. . at 400 bar
Qlamplng .Hea‘d, complete with base no. [KN] mml | fom? IN] (q]
single acting, with spring return,
max. operating pressure 400 bar. 61184 6945-11-20x14x30 20 6 2,9 120 1471
— 61416 6945-11-20x18x30 20 6 2,9 120 1581
61192 6945-11-32x18x30 32 8 6,4 260 2855
61424 6945-11-32x22x30 32 8 6,4 260 3095
61200 6945-11-63x22x30 63 10 16,0 580 4660
] 61432 6945-11-63x28x30 63 10 16,0 580 5080
64006 6945-11-94x28x50 94 12 28,5 920 10380
Design:

Cylinder body made of tempering steel, blued. Piston case-hardened and ground. Built-in return
spring, complete with locating pin.

Application:

The clamping head is used to clamp press tools on the press table and ram. The unit is inserted into
the T-slot and moved above the clamping spot at the tool to be clamped. The clamping heads of size
20-63kN are suitable for a clamping height of 29 mm. Size 94kN suits a clamping height of 50 mm. To
adjust other clamping heights, spacer plates of 10 mm and 20 mm are available.

Features:
GVh B Small dimensions. The hydraulic oil supply can be connected to any of the three sides.
L
; Note:
P ] - If a clamping head is retrofitted with an spacer plate, the locating pin must be removed from the lower
! ' -I ' @ } R it part of clamping head. T-Slot dimension F has to be considered urgently.
1 ‘ ] == h..- J )r*——d
o R R i b
L ! | s
rol ‘ l i | I . .
Lo ‘ i I Dimensions:
T T L ﬁﬁl
V¥
4 R R Article no. A|B o D | F|H K L | M |w
> L__ac _ W W Order
| no.
_table level !
61184 6945-11-20x14x30 14 50 40 41,0 15 6 95,0 80 40 31
. /(— 61416 6945-11-20x18x30 18 50 40 41,0 20 6 102,0 80 40 31
61192 6945-11-32x18x30 18 60 50 53,0 20 8 114,0 100 50 31
61424 6945-11-32x22x30 22 60 50 53,0 25 8 123,0 100 50 31
4 clamping bolt 61200 6945-11-63x22x30 22 70 60 63,0 25 10 133,0 120 60 31
61432 6945-11-63x28x30 | 28 | 70 60 63,0 | 30 | 10 | 142,0 | 120 | 60 | 31
64006 6945-11-94x28x50 | 28 90 80x70 79,5 34 12 187,5 150 80 55
No. 6945-11 Order Article no. A for T-Slot for Clamping Head Weight
i no.
Holder for Clamping Head mm] (a]
110700 6945-11-006 16 14 6945-11-"x14x™* 1600
110692 6945-11-005 20 18 6945-11-"x18x™* 1550
255687 6945-11-003 24 22 6945-11-*x22x™* 2120
255752 6945-11-004 30 28 6945-11-"*x28x™* 2090
Design:
Steel, blued.
Application:
N For parking clamp head No. 6945-11-**-** during tool changing.
‘ | | Note:
© | I Untoleranced dimensions are to DIN ISO 2768 medium.
[a]
\ - - ’ On request:
I ! i
‘ ‘ | Special versions available on request.
E
; Dimensions:
! Order Article no. B C D E F G
O 1O -
o ‘ 110700 6945-11-006 80 80 25 60 35 12
110692 6945-11-005 80 80 31 60 40 16
’%iLif 255687 6945-11-003 90 90 40 70 50 20
T 255752 6945-11-004 90 90 50 70 60 25
B

Subject to technical alterations.
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Clamping heads

No. 6945-11 Order Article no. | Clamping force | Stroke H | Vol. | Screw (2 pieces) | Md max.| Spring | Weight
cl . H d no. at 400 bar force min.
elzmplng hea ' [kN] mm] | fem?] Nl | N | [l
single acting, with spring return,
ma?(_ Operat?ng pre;s’urs 400 bar, 61218 | 6945-11-20 20 6 |29 | MI0x35-10.9 | 65 120 790
— 61234 | 6945-11-32 32 8 6,4 M12x45-10.9 120 260 1625
60327 | 6945-11-63 63 10 16,0 M16x50- 8.8 200 580 2700
63990 |6945-11-94 94 12 28,5 | M20x70-12.9 670 920 5600
i Design:
Cylinder body made of tempering steel, blued. Piston case-hardened and ground. Built-in return
#D spring.
e X Application:
. a The upper part of the clamping head can be screwed on direct on clamping devices.
K i : ; On request:
i @6 Special sizes available on request.
x
—
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% | & 1. F
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© | / Dimensions:
S S Articleno. | dia.B | C | daD | E | F | G | K L | M|N|P
fan\ Order
i/ ./ i no.
| I — |
L 61218 6945-11-20 22 40 25 27 26 10 41,0 80 40 24 30
61234 6945-11-32 26 50 32 34 | 32 13 53,0 100 50 | 28 | 41
60327 6945-11-63 38 60 45 41 38 15 63,0 120 60 34 48
63990 6945-11-94 47 70 55 50 55 15 79,5 150 80 46 62
No. 6945-11 Order Article no. A H Weight
Base for Clamping Head no. (mm] - al
61226 6945-11-20x14 14 25 680
61440 6945-11-20x18 18 25 790
61242 6945-11-32x18 18 25 1230
61457 6945-11-32x22 22 30 1470
60285 6945-11-63x22 22 30 1960
61465 6945-11-63x28 28 37 2380
06 60475 6945-11-94x28 28 36 4750
, i nlq Design:
I l Tempering steel, blued. Complete with locating pin.
] | On request:
l x ; Special sizes available on request.
i J T
" |
o . H:J Dimensions:
Article no. B C D F G K L M N P U
=N Order
7 no.
o @ a1 =
~ Y = 61226 6945-11-20x14 | 22 8 M8 26 | M10 65,0 70 40 | 24 | 18 | 32,7
_/XJ 61440 6945-11-20x18 | 28 | 10 M8 26 | M10 72,0 70 40 | 24 | 24 | 32,7
& F 61242 6945-11-32x18 | 28 | 10 | M10 | 32 | M12 73,0 90 50 | 28 | 24 | 404
vyl 61457 6945-11-32x22 | 35 | 14 | M10 | 32 | M12 82,0 90 50 | 28 | 32 | 40,4
60285 6945-11-63x22 | 35 | 14 | M10 | 38 | M16 85,0 110 | 60 | 34 | 32 | 48,3
61465 6945-11-63x28 | 44 | 18 | M10 | 38 | M16 94,0 110 | 60 | 34 | 40 | 483
60475 6945-11-94x28 | 44 | 19 | M10 | 55 | M20 | 1255 | 140 | 80 | 46 | 47 | 69,0
AT Dimensions for T-slots in accordance with DIN 650:
O
W F* F* .
I A . P R S min. S max. T max.
w min. max.
’ x: < 14% 12 19 237 9% 23 28 1,6
| 1818 16 24 30+2 12+2 30 36 1,6
wﬂ 22Hs 20 29 37+ 16+ 38 45 1,6
2848 26 36 46+2 20+2 48 56 1,6
P * Please check this dimension on your machine
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Clamping elements

No. 6945-11 Order Avrticle no. Screw (2 pieces) F dia. G K M N U Weight
Adaptor Plate no. (a]
61259 6945-11-20-08-10 M10x45 26 11 10 | 40 | 24 | 327 190
61267 6945-11-20-08-20 M10x50 26 11 20 40 24 32,7 300
61275 6945-11-32-08-10 M12x50 32 13 10 50 28 40,4 290
61283 6945-11-32-08-20 M12x60 32 13 20 50 28 40,4 485
61291 6945-11-63-08-10 M16x60 38 17 10 | 60 | 34 | 483 500
61309 6945-11-63-08-20 M16x70 38 17 20 60 34 48,3 770
63503 6945-11-94-08-20 M20x85 55 21 20 80 46 69,0 1500
Design:
6 Tempering steel, blued, with locating pin and two mounting bolts ISO 4762.
Application:
[ I I > The adapter plate is fitted between of the clamping head and it's base in order to obtain a different
—t J clamping height.
On request:
\W E oE{ Special sizes available on request.
2 ++—& =
Y
LV
F
i
No. 6945-11 Order Article no. Clamping force Stroke Vol. Weight
Clamping Piston, complete no. ataob bar
’ [kN] [mm] [em?] ld]
61473 6945-11-20-10 20 6 2,9 220
61481 6945-11-32-10 32 8 6,4 400
61499 6945-11-63-10 63 10 16,0 730
64089 6945-11-94-10 94 12 28,5 1200
Design:

Hardened steel, piston case hardened and ground. Cover burnished. With mounting screws.

Application:

For simple retrofitting into existing fixture body. Suitable for clamping bar No. 6945-22-20-** and
clamping head No. 6945-11-**.

Installation dimensions:
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Dimensions:
Order Article no. dia.A | Bx0.1 | C dia. D1 dia. D2 E F G K | dia.N P Screw (4 pieces) | Mdmax. | Mxdepth | V | W
no. (Nm]
61473 6945-11-20-10 | 25,5 13,0 40 | 25+0,033 | 25-0,020/-0,041 | 26 | 4 14,0 | 26 6,6 11,0 M6 x 12- 8.8 10 M6 x 10 40 | 13
61481 6945-11-32-10 | 32,5 16,0 50 | 32+0,039 | 32-0,025/-0,050 | 33 7 15,0 | 33 8,4 12,0 M8 x 20- 8.8 25 M8 x 20 50 | 16
61499 | 6945-11-63-10 | 45,5 21,0 | 60 | 45+0,039 | 45-0,025/-0,050 | 39 | 9 | 20,0 | 39 8,4 15,0 M8 x 20- 10.9 36 M8x20 | 60 | 21
64089 | 6945-11-94-10 | 55,5 28,5 | 70 | 55+0,046 | 55-0,030/-0,060 | 49 | 13 | 255 | 49 | 10,4 | 17,5 | M10x25-12.9 79 M10x23 | 80 | 23
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Clamping elements

No. 6954

Swivel Clamping Strap, hydraulic
clamping, mechanic unclamping
Single acting, with spring return,
max. operating pressure 250 bar.

- G
]

PN

O

Order Article no. A Clamping height | Clamping stroke Clamping force Clamping force Clamping force Piston Vol. Spring force | Weight
no at 250 bar below at 250 bar centre at 250 bar top dia. min.

’ [mm] [mm] [kN] [kN] [kN] [mm] [em®] [N] [g]
65417 6954-14 14 40-80 0-5 30 26 24 32 4,8 150 3320
65433 6954-16 16 40-80 0-5 30 26 24 32 4,8 150 3320
65458 6954-18 18 40 -80 0-5 30 26 24 32 4,8 150 3320
65474 6954-20 20 40-80 0-5 30 26 24 32 4,8 150 3320
65490 6954-22 22 40-80 0-5 30 26 24 32 4,8 150 3320

Design:

Clamp (with swivel lock), clamping bolt and sleeve tempered and blued. Cylinder body made of tempering ] ]

steel, blued. Piston and piston rod case-hardened and ground. Wiper at piston rod, venting screw and sinter

metal breather. Long piston guiding and Teflon guide ring at piston. [_

Application: (J o> l)

The swivel clamping strap is intended for the most frequently occurring tool clamping heights. &=y 3

y %

L5 1= g

Features: ' g

Large clamping range, fast height adjustmentto the required tool clamping edge height. The swivel clamping ] ]

strap is inserted directly into the T-slot of the press. The workpiece can also be removed vertically upwards as
the clamping bar can be swivelled away manually. The clamping bar is mechanically locked in the clamping

{
93}7 28
position.
Note: lf

For single-acting cylinders, there is a risk of coolant being sucked through the breather port. In this case the 1323
cylinders have to be protected against the direct effect of coolant. The built in sinter metal breather should be
protected. When placing into operation, ensure that all air is bled from the system.

50

40 -80

On request:
Further sizes, specially made bases for bigger clamping heights and other T-slot sizes on request.

50

100
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'A'f“'F@' Tool clamping for presses

Please fill in the following form so we can use your data to prepare an offer for the right clamping system for
your individual requirements. We will respond as soon as possible.

Please use a copy of this page, do not remove it from the catalogue:

Company/address:

Name/telephone:

Dept.:

PRESS:
1. Manufacturer or press type 4. Max. stroke rate
2. Pressing force 5. Closing height
3. Max. stroke 6. Wiping force

PRESS TABLE:

7. Table surface W x D

8. Table thickness

9. Table opening, if present

10. No. of T-grooves (table)

11. Pitch of T-grooves (table)

12. Dimensions of T-grooves (table) A= F= P= R= S=

PRESS PISTON:

13. Piston size W x D

14. No. of T-grooves (piston)

15. Pitch of T-grooves (piston)

16. Dimensions of T-grooves (piston) A= F= P= R= S=

17. Diameter of present clamping stud

TOOL:

18. Maximum weight of upper tool part

19. Maximum weight of part

20. Thickness of tool base plates
bottom/top

21. Minimum and maximum tool
dimensions W x Hx D

22. Important notes

Subject to technical alterations.
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Hydraulic tool clamping technology

. d"lf'ik

Subject to technical alterations.
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Wedge clamp

No. 6946 Order Article no. | Clamping force | max. operating force | with po?tigning without‘tpo_sition Weight
monitoring monitoring

Wedge clamp no. [KN] [KN] Ka]

double-acting

max. operating pressure 350 bar (400 bar*). 325134 | 6946-25- 25 36 - d 2,6
325142 | 6946-25-B 25 36 [ ] - 2,6
325159 | 6946-50-L 50 72 - [ J 6,1
325167 | 6946-50-B 50 72 [ J - 6,1
325175 | 6946-100-L 100 145 - [ J 11,5
325183 | 6946-100-B 100 145 [ J - 11,5
325191 | 6946-160-L 160 230 - [ ] 23,0
325209 |6946-160-B 160 230 [J - 23,0

Design:

Block cylinder housing from steel, burnished. Housing and clamping bolt tempered. Piston rod case
hardened and ground. The fastening screws are included in the supply scope resistance 12.9.
Application:

Wedge clamps are used for clamping the tools on presses and injection moulding machines. The
clamping bolt clamps at a 20° diagonal to the tool, which results in a friction connection.

Note:

The maximum permitted load per clamp must not be exceeded. The clamping force acts vertically on
the clamping point which applies very low sliding forces to the tool.

* When using fixing screws of 10.9 quality a maximum operating force of 400 bar is permitted. A
mounting surface with corresponding thread resistance (at least corresponding to St 50) is required.

o

Tool connection dimension

¢
£ OO0 | ol L
o \: o
- T o
f’ M8x1 on
P both sides for

lubrication/
E position monitoring
@0 (optional)
Dimensions:
Order Avrticle no. A B | C+0,02 | dia.DH8 E F H J K M dia.N | O | P R S T U V | W | Screw (4 pieces)
no.
325134 6946-25-1 24 | 14 48 18 M12 | 6 48 | 122 | 58 70 30 20| 3| 215 | 78 | 33 |15 | 12 | 11 M12x60
325142 | 6946-25-B | 24 | 14 48 18 M12 | 6 48 | 122 | 58 70 30 20| 3| 215 | 78 |33 |15 | 12 | 11 M12x60
325159 | 6946-50-L | 30 | 16 65 26 M16 | 7 65 | 157 | 78 95 40 25 | 3 | 285 | 103 | 43 |18 | 6 | 11 M16x70
325167 | 6946-50-B | 30 | 16 65 26 M16 | 7 65 | 157 | 78 95 40 25 | 3| 285|103 |43 | 18 | 6 | 11 M16x70
325175 | 6946-100-L | 38 | 20 85 30 M20 | 11 80 | 190 | 100 | 120 56 25 |3 370|127 | 51 | 25 | 16 | 11 M20x90
325183 | 6946-100-B | 38 | 20 85 30 M20 | 11 80 | 190 | 100 | 120 56 25 |3 |370 | 127 | 51 | 25 | 16 | 11 M20x90
325191 | 6946-160-L | 50 | 25 106 35 M24 | 11 | 105 | 222 | 120 | 150 70 30 | 3 |490 | 148 |57 | 30| 8 | 11 M24x120
325209 | 6946-160-B | 50 | 25 106 35 M24 | 11 | 105 | 222 | 120 | 150 70 30 | 3 |490 | 148 |57 |30 | 8 | 11 M24x120
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Clamping Stud Holder, hydraulic

No. 6945-28 Order Article no. max. operating | Pull Force | Clamping stud | Spring force min. | Weight
. . pressure cylinder dia.
Clamping Stud Holder, hydraulic no. [bar] [KN] mmi IN] K]
for direct attachment to ram.
6163 6945-28-007 230 54 40 1200 47
61390 | 6945-28-010 400 94 50 1200 66
Design:

Cylinder body made of tempering steel. External, vertical surfaces painted yellow. Complete with two
clamping pistons No. 6945-15-10 and cover plates.

Application:

Clamping stud No. 6945-02-04-***, which is screwed into the tool, is gripped hydraulically when it has
entered the opening in the clamping-pin chuck.

Note:

No DIN clamping studs must be used for the clamping stud holder. Mounting holes can be
incorporated on request. Untoleranced dimensions are to DIN ISO 2768 medium.

On request:
Special versions available on request.

Dimensions:
Article no. A B C D +0.1/+0.3 E F M
Order
no.
6163 6945-28-007 360 270 135 40 78 1,5 M24x1,5
61390 6945-28-010 360 360 180 50 78 5,5 M30x2,0

Also available separately
as installation version
(6945-15-10)

1) Special dimensions
available on request

Subject to technical alterations.
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Clamping elements

No. 6945-15-10 Order Article no. Screw (6 items) Md max. OR-1 Weight
. . O-ring
Clamping Piston, complete no. INm] Order No. gl
for stud clamping,
max. operating pressure 400 bar. 61382 6945-15-10 M10x25 %0 188300 1700
Design:

Hydraulic piston from hot workable steel, tempered and ground. Cover from hardened steel. Complete
with disc springs, O-rings, support rings, dowel pin and fastening screws ISO 4762 resistance 8.8.

Application:
This clamping piston can be retrofitted to your original ram plate.

Note:

The use of clamping stud No. 6945-02-04-009 in combination with clamping piston set No. 6945-15-10
is restricted to a maximum operating pressure of 230 bar.

% 95

s 725
Press upper part greased with Molykote 100 S
* or Molykote spray OKS 111 .
— ——— O0R-1
=7 T N
J NG T T S
I /aal W |
g3 gg |
@ 05 —-———c‘; +— i -—t- i —— ) g 400BG
83 \ = = i K Ix
- . 12
Spring space Stroke
|=365 =21 | 32 19
129.5
Press lower part
Installation dimensions:
—[8l#0.214] 5381 i
—e[£0.01]A]
3
-1 | |
o O] _YRE3 - "
: 1.5
Rz1 /
1.5x45° || .
89.5-001
No. 6945-02-04 Article no. dia. A dia. D M Weight
Order
Clamping Stud no. ]
61671 6945-02-04-009 22 40 M24x1,5 760
61150 6945-02-04 32 50 M30x2,0 945
Design:
Tempering steel, tempered, inductively hardened clamping area.
Note:
Clamping stud does not conform to DIN, suitable only for use with our hydraulic stud clamping.
On request: 0002
Special sizes available on request. 6kt-SW17
X EEEE
S [
I
[
DA
o
J | U h
0 V
3
&
-
! &
|
T
M
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WE DEVELOP THE RIGHT SOLUTION -
POTENTIAL SAVINGS BY REDUCING SET-UP TIMES

As a system provider with its own production facility, not
only do we have the right product for every need. With many
years of experience from all fields of clamping technology we
develop the perfect solution for different industries, special
projects and for very individual requirements.

With full concentration on a single project, an entire team
supports you at AMF, which unites all facets for a successful
result.

In close cooperation and with short communication
channels, our experienced experts from sales, proposal
preparation and purchasing work together with our engineers
and designers from the development and production
departments.

Thus, we can always ensure that all criteria for a cost-
effective production process are met — our specialists look
forward to exciting new challenges.

Just talk to us!

we will be happy to adv_ise you
during your current project.

+49 711 5766-2531
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Article no. Page Article no. Page Article no. Page Article no. Page
DIN 70852 48 No. 6918-80-10 256 No. 6958CR-XX-04 154, 236 No. 6983 309
DIN 7603 313 No. 6919S 293 No. 6958C-XX-04 154, 236 No. 6983B 308
DIN 908 312 No. 6919-2 290 No. 6958C-XX-1 152 No. 6983G 308
No. 6380 325 No. 6919-20 291 No. 6958DR 147 No. 6984-20 302
No. 6380D 325 No. 6919-25 292 No. 6958DT 145 No. 6984-30 303
No. 6540 74 No. 6919-30 202 No. 6958DU 144 No. 6985 306
No. 6540F 76 No. 6920 36 No. 6958D-xx-04 147 No. 6985K 306
No. 6540G 75 No. 6920D 38 No. 6958ER-XX-00 135 No. 6985R 306
No. 6540H 75 No. 6920G 37 No. 6958E-XX 134 No. 6988 309
No. 6540K 76 No. 6921 39 No. 6958E-XX-0X 135 No. 6989M 274
No. 6540KS 76 No. 6924 44 No. 6958E-XX-00-00 135 No. 6989ME 276
No. 6540P 78 No. 6925 45,46 No. 6958S 140 No. 6989N 275
No. 65408 77 No. 6925D 47 No. 6958S5x-16 136 No. 6989NE 278
No. 6540V 77 No. 6926 58, 59 No. 6958S-16 137 No. 6990 307
No. 6540VS 77 No. 6926D 60, 62, 64, 66, 68 No. 6959C 156 No. 6990MK/SK 307
No. 6541 79 No. 6926Z 73 No. 6959CR-xx-04 158 No. 6990-20-A 301
No. 6901 10 No. 6927B 82 No. 6959C-xx-15-01 159 No. 6990-20-G 300
No. 6902 11 No. 6929 51 No. 6959C-xx-30 158 No. 6990-20-M 301
No. 6903 12,13 No. 6929-03 50 No. 6959KB 164 No. 6990-20-R 300
No. 6904-20 14 No. 6930 52 No. 6959KB-xx-30 166 No. 6990-20-S 300
No. 6904-25 15 No. 6930D 53 No. 6959KL 160 No. 6991 284, 285
No. 6904-50 16 No. 6932 54 No. 6959KL-xx-30 162 No. 6991-01 282
No. 6904-52 16 No. 6933 55 No. 6959KR-xx-04 162, 166 No. 6991-02 282
No. 6904-54 16 No. 6934 56 No. 6960C 168 No. 6992H-11 286
No. 6904-59 16 No. 6935 40 No. 6961F/L 202 No. 6992H-21 288
No. 6904-90 16 No. 6935D 41 No. 6962F/L 204 No. 6993 312
No. 6906 18, 20, 26, 307 No. 6936 70 No. 6964F 205, 208 No. 6993-M12x1,5 312
No. 6906BS-1 32 No. 6936D 71 No. 6964H 207,212 No. 6994 317
No. 6906BS-2 32 No. 6940 326 No. 6964H-xx-20 214 No. 6994S 280
No. 6906BS-3 32 No. 6941KP 224 No. 6964L 206, 210 No. 6994-01 314
No. 6906BS-4 32 No. 6942KK 228 No. 6965 216 No. 6994-010 318
No. 6906BZH-2 33 No. 6942KK-**L 229 No. 6965-10 218 No. 6994-02 314
No. 6906B-2-1 33 No. 6942KK-**R 230 No. 6965-10-00 219 No. 6994-03 314
No. 6906B-3-2 33 No. 6942KL-xx-04 231 No. 6965-10-03 219 No. 6994-030 318
No. 6906N 24 No. 6942KR-xx-14 231 No. 6965-10-09 219 No. 6994-04 314
No. 6906P 330, 332 No. 6943C-XX-1 234 No. 6966 220 No. 6994-040 318
No. 6906PBS-1-1 335 No. 6944EH 242 No. 6966D 221 No. 6994-05 314
No. 6906PB-4-4 335 No. 6944KH 240 No. 6966DF 222 No. 6994-050 318
No. 6906PB-4-5 335 No. 6945-02-04 352 No. 6966R 222 No. 6994-06 315
No. 6906PB-6-4 335 No. 6945-11 344, 345, 346 No. 6970 170,172 No. 6994-060 318
No. 6906-20-33 17 No. 6945-15-10 352 No. 6970CD 178, 180 No. 6994-07 315
No. 6910A-05 258 No. 6945-22-02 342 No. 6970D 174,176 No. 6994-08 315
No. 6910A-07-02 261 No. 6945-22-03 342 No. 6972D 185 No. 6994-080 319
No. 6910-06-01 259 No. 6945-22-04 340 No. 6972F 184 No. 6994-09 315
No. 6910-06-02 259 No. 6945-22-06 341 No. 6972G 187 No. 6994-090 319
No. 6910-06-04 260 No. 6945-22-07 341 No. 6972GR 187 No. 6994-10 315
No. 6910-06-05 260 No. 6945-22-08 342 No. 6972W 187 No. 6994-11 316
No.6910-10 258 No. 6945-22-20 337, 338, 339 No. 6973 188 No. 6994-12 316
No.6910-11 258 No. 6945-28 351 No. 6974 194, 195, 196, 197 No. 6994-13 316
No. 6911A-07-01 16, 261 No. 6946 350 No. 6974-XXXX-1 198 No. 6994-14 316
No. 6916-04 268 No. 6951 116,117 No. 6974-XXXX-2 198 No. 6994-140 319
No. 6916-05/06 268 No. 6951FP 112, 114, 124, 125 No. 6977 186 No. 6994-150 319
No. 6916-07 268 No. 6951FZ 88,89 No. 6978CD 190 No. 6994-17 316
No. 6916-08 269 No. 6951FZP 91 No. 6978CDA 191 No. 6994-170 319
No. 6916-08-10 269 No.6951G 96,97 No. 6978CDAR- 191 No. 6996 312
No. 6916-09 270 No. 6951GZ 92,93 28-06 No. 6997 312
No.6916-10 270 No. 6951KP 108, 110, 122, 123 No. 6978CDA-28-06 191 No.7110DF 326
No. 6916-11 270 No. 6951KZ 84,85 No. 6980FRX 322 No. 7110DH 326
No. 6916-12 129, 271 No. 6951KZP 87 No. 6980MK 323 No. 7110DI 326
No. 6917A-1 246 No. 6951N 126, 127 No. 6981 296 No. 7110DK 326
No. 6917E 249 No. 6951WN 118, 128 No. 6981E 296 No. 902Md 79
No. 6917F 248 No. 6952CP 104 No. 6981E-XX 298 No. 908G 312
No.6917R 247 No. 6952EP 102 No. 6981E-100 298 No. 908S 313
No. 6917-1 246 No. 6954 347 No.6981G 297 No. 908S-30-XXX 313
No.6918 250, 251, 253 No. 6958A 141 No. 6981P-XX 298

No. 6918A-80-10 256 No. 6958AT 139, 142 No. 6981-XX 298

No. 6918F 251 No. 6958AU 138, 142 No. 6982 264, 265

No. 6918-XX-XXX 129, 252 No. 6958A-16 137 No. 6982E 262, 263

No. 6918-10 253 No. 6958CK 148 No. 6982E-01-L 263

No. 6918-100 254 No. 6958CKR-XX-04 150 No. 6982-02-01 264

No. 6918-110 255 No. 6958CK-XX-04 150 No. 6982-05-01 265
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110692 344 295535 60 320903 187 323501 176 325506 158
110700 344 295550 60 321620 187 323519 285 325522 158
111518 307 295592 60 321695 160 323527 176 325548 158
112714 316 295618 62 321711 160 323543 176 325563 156
112961 316 295626 62 321877 300 323568 176 325589 156
114298 258 295634 62 321893 300 323584 176 325878 207
116418 316 295642 62 321901 297 323600 176 325951 20
122903 317 295667 62 321919 300 323626 296 325969 20
126326 335 295675 62 321927 297 323642 296 325977 20
131631 316 295683 62 321935 300 323667 296 326033 26
136291 265 295691 62 321968 297 323683 298 326041 26
153288 312 295709 62 321984 300 323709 298 326058 26
160093 312 298307 66 322032 160 323725 298 326215 147
160184 314 298497 66 322040 160 324178 140 326231 145
160192 314 298513 66 322057 160 324186 140 326256 147
160200 315 298521 66 322065 16, 261 324194 140 326272 144
160358 314 299339 68 322073 261 324384 174 326280 256
160366 315 299487 68 322214 20 324392 174 326298 145
161414 309 313361 319 322230 20 324400 174 326306 251
164962 275 319491 64 322248 136 324418 140 326314 144
164970 274 319517 66 322255 136 324426 33 326322 147
164988 275 320002 291 322404 138 324434 141 326348 147
164996 274 320028 292 322420 139 324459 141 326371 144
165092 208 320044 292 322438 137 324475 141 326389 313
165100 208 320051 296 322446 138 324483 141 326397 145
165167 210 320069 296 322453 137 324491 274 326405 247
165183 210 320077 298 322461 139 324509 275 326413 147
165225 212 320085 298 322487 138 324517 274 326421 247
165241 212 320093 298 322495 140 324525 275 326439 147
168575 309 320135 250 322503 139 324533 286 326447 263
170258 315 320143 250 322511 140 324541 286 326462 249
170266 314 320150 185 322529 138 324558 286 326488 249
170308 315 320168 185 322537 140 324566 288 326504 248
170316 315 320184 12 322545 139 324574 288 326520 214
174177 306 320192 12 322552 140 324582 288 326546 214
175323 314 320200 12 322560 142 324590 26 326561 214
176040 264 320218 137 322586 142 324616 26 326579 129, 271
176214 264 320234 137 322594 141 324632 159 326611 129, 271
176693 312 320242 137 322602 142 324640 159 326678 298
176701 312 320259 137 322610 141 324657 156 326686 249
176719 312 320267 137 322628 142 324723 33 326702 330
179952 312 320275 137 322636 141 324905 156 326728 332
181214 258 320283 137 322651 141 324996 158 326785 248
184150 316 320333 216, 361 322693 140 325019 156 326850 231
253823 335 320341 216, 361 322719 140 325035 158 326959 73
255687 344 320358 216, 361 322735 140 325068 251 326967 263
255752 344 320366 253 322750 140 325118 253 326975 231
258236 16 320457 118 322792 141 325134 350 326983 250
259168 259 320465 118 322818 141 325142 350 327098 87
259226 259 320473 118 322834 141 325159 350 327106 87
259242 16 320481 128 322859 141 325167 350 327114 91
267062 48 320499 128 322891 140 325175 350 327122 91
267427 16 320507 53 322917 140 325183 350 327155 122
271031 16 320515 53 322933 140 325191 350 327163 122
273177 326 320523 53 322958 140 325209 350 327171 122
275198 12 320531 53 322990 141 325217 303 327189 122
276824 260 320549 53 323014 141 325225 158 327197 123
276881 265 320556 53 323030 141 325233 158 327205 123
278903 64 320614 185 323055 141 325241 162 327213 123
283184 60 320648 309 323089 142 325258 158 327221 123
285452 326 320655 309 323105 142 325266 162 327239 123
285478 326 320689 318 323121 142 325274 158 327247 123
288225 253 320705 318 323147 142 325282 162 327254 123
291526 12 320721 318 323394 33 325290 159 327262 123
294637 60 320747 318 323410 174 325308 162 327270 124
294884 66 320762 318 323436 174 325316 159 327288 124
295246 62 320788 319 323444 174 325324 162 327296 124
295360 60 320804 319 323451 284 325332 17 327304 124
295410 60 320820 319 323469 174 325373 73 327312 125
295436 60 320846 319 323477 284 325399 73 327320 125
295451 60 320861 317 323485 174 325464 158 327338 125
295477 60 320887 187 323493 285 325480 159 327346 125
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327353 301 328294 68 329060 196, 361 374819 77 52522 79
327395 262 328302 66 329078 195 374827 77 551514 77
327403 262 328310 64 329086 197 374835 76 551515 77
327411 262 328328 66 329094 194 374843 76 552012 228
327429 262 328336 64 329102 196, 361 374850 77 552013 230
327445 262 328344 66 329110 195 374868 77 552014 229
327486 228 328351 64 329128 198 374934 75 552015 231
327510 145 328369 66 329136 194 374959 75 552016 231
327536 144 328377 66 329144 198 375568 78 552200 242
327551 147 328385 66 329151 195 375584 78 552201 242
327569 229 328393 68 329169 194 376111 76 552202 242
327577 147 328401 66 329177 194 376129 76 552203 242
327585 230 328419 68 329185 195 376459 77 552204 240
327593 197 328427 66 329193 195 376483 79 552205 240
327619 196, 361 328435 64 329201 194 376491 76 552206 240
327635 18 328443 66 329227 195 376509 79 552207 240
327650 18 328450 278 329243 194 376517 75 553427 145
327676 18 328468 66 329268 195 376525 79 553428 147
327692 256 328484 228 329284 194 376533 75 553429 147
327726 18 328492 228 329300 195 376541 79 554415 280
327734 108 328500 229 329326 194 376558 76 554416 280
327742 18 328518 229 329342 195 376566 79 554417 280
327759 108 328526 230 330332 64 376574 77 554418 280
327767 108 328534 230 330522 66 376582 79 554419 280
327775 112 328542 231 334185 284 376590 77 554420 280
327783 108 328559 231 334847 68 376608 79 554491 102
327791 112 328567 231 339374 269 376616 77 554492 102
327809 108 328575 231 343632 313 376632 75 554600 301
327817 112 328583 228 347575 68 376657 75 554667 164
327825 108 328591 276 349654 64 376673 76 554668 164
327833 112 328609 229 349696 68 376699 76 554669 164
327841 110 328617 276 35121 78 376715 76 554670 164
327858 112 328625 230 35162 78 376723 76 554671 166
327866 110 328633 276 373001 325 376749 76 554673 166
327874 112 328641 231 373019 325 376764 76 554674 166
327882 110 328658 276 373027 325 376780 77 554675 166
327890 114 328666 231 373035 325 376806 77 556561 178
327908 110 328674 278 373043 325 376822 76 556562 178
327916 114 328682 13 373050 325 376848 76 556563 178
327924 110 328690 278 373068 325 400267 162, 166 556564 178
327932 114 328708 13 373076 325 400283 162, 166 556565 180
327940 110 328716 278 373084 325 400309 162, 166 556566 180
327957 114 328727 13 373092 325 400325 162, 166 556567 180
327965 276 328732 278 373100 325 401299 162, 166 556568 180
327973 114 328740 13 373126 325 402610 265 556569 180
327999 114 328757 278 373134 325 408401 253 556570 180
328013 134 328765 13 373142 325 425025 326 556954 104
328039 134 328773 197 373159 325 441964 64 556955 104
328054 135 328781 13 373167 325 442319 66 556956 104
328062 135 328799 196, 361 373175 325 443143 64 556957 104
328070 135 328807 13 373183 325 445049 278 556958 104
328088 135 328815 197 373191 325 445536 285 556959 104
328096 135 328823 276 373209 325 452060 12 556960 224
328104 135 328831 196, 361 373217 325 452821 68 556961 224
328112 135 328849 197 373225 325 454793 66 556962 224
328120 135 328856 197 373233 325 454975 68 556963 224
328138 66 328864 196, 361 373241 325 455279 64 556964 224
328146 64 328872 196, 361 373258 325 456160 68 556965 224
328153 68 328898 197 373266 325 461434 68 556966 224
328161 64 328914 196, 361 373274 325 464081 307 556967 224
328179 68 328930 24 373282 325 476895 64 556968 224
328187 64 328955 24 373290 325 477554 68 556969 224
328195 68 328963 135 374710 75 485458 64 556974 116
328203 64 328971 198 374728 75 487900 64 556975 116
328211 68 328989 135 374736 76 489567 68 556978 152
328229 64 328997 198 374744 76 492256 265 556979 152
328237 68 329003 197 374751 76 492330 249 556980 154, 236
328245 64 329011 198 374769 76 497636 265 556981 154,236
328252 68 329029 196, 361 374777 76 498709 263 556982 154, 236
328260 64 329037 198 374785 76 52506 79 556983 154, 236
328278 68 329045 197 374793 76 52514 79 556984 154, 236
328286 66 329052 194 374801 76 525188 278 556985 154, 236
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556986 154, 236 60012 55 61408 341 63156 44 64063 326
556987 154, 236 60020 55 61416 344 63164 44 64071 326
556992 254 60038 55 61424 344 63180 44 64089 346
556993 255 60046 51 61432 344 63198 306 64998 36
559180 240 60053 51 61440 345 63206 306 65003 36
559181 240 60061 51 61457 345 63214 306 65011 36
559182 240 60079 51 61465 345 63222 306 65052 204
559183 240 60087 51 61473 346 63230 306 65060 204
559184 242 60095 51 61481 346 63248 306 65078 204
559185 242 60103 51 61499 346 63354 58 65086 204
559186 242 60111 50 61622 339 63362 58 65094 204
559187 242 60129 52 6163 351 63370 58 65102 204
559217 116 60137 52 61630 338 63388 58 65250 202
560021 309 60145 52 61663 335 63396 58 65268 202
561039 152 60152 52 61671 352 63404 58 65276 202
561040 152 60160 52 61689 338 63412 58 65284 202
561252 234 60178 54 61697 339 63420 58 65292 202
561253 234 60186 54 61705 341 63438 58 65300 202
562093 251 60194 54 61713 342 63446 58 65318 37
562196 134 60202 54 61879 126 63453 58 65326 270
562197 191 60210 54 61895 32 63461 58 65334 37
562198 190 60285 345 61937 11 63479 58 65359 37
562201 191 60293 170 61945 11 63487 58 65375 253
562202 191 60301 170 62034 60 63503 346 65391 260
562203 298 60319 170 62042 60 63511 59 65417 347
562204 298 60327 345 62067 62 63529 59 65433 347
562205 298 60335 258 62091 62 63537 59 65458 347
562206 323 60376 170 62117 60 63545 59 65474 347
562207 323 60384 170 62133 60 63552 59 65490 347
562208 322 60392 335 62158 62 63560 59 65508 307
562209 322 60418 170 62166 62 63578 59 65524 307
562211 308 60426 170 62174 60 63586 59 66100 250
562212 308 60434 170 62182 60 63594 59 66118 32
562213 308 60475 345 62190 62 63602 59 66126 32
562214 308 60491 269 62208 62 63610 59 66480 88
562215 220 60517 251 62257 60 63628 59 66498 84
562216 222 60525 170 62323 60 63636 59 66506 89
562217 221 60616 170 62372 62 63644 59 66514 85
562218 222 60715 170 62380 62 63651 170 66522 88
562219 218, 361 60723 170 62398 60 63669 172 66530 84
562220 219 60731 170 62406 60 63677 170 66548 89
562221 219 60772 32 62455 62 63685 172 66555 85
562222 219 60780 264 62463 62 63693 170 66563 88
562223 302 60798 172 62554 60 63701 172 66571 84
562224 129, 252 60814 172 62562 60 63719 170 66589 89
562225 129, 252 60822 172 62570 62 63727 172 66597 85
562226 129, 252 60830 172 62588 62 63768 39 66605 92
562227 129, 252 60848 126 62596 60 63784 48 66613 93
562228 129, 252 60855 127 62604 60 63792 48 66621 206
562229 129, 252 60863 127 62653 62 63800 48 66647 168
562236 148 61077 342 62786 62 63818 48 66654 168
562237 110 61085 337 62794 38 63826 48 66662 168
562238 110 61093 342 62836 38 63834 48 66670 92
562239 110 61101 340 62844 38 63842 48 66688 206
562240 110 61150 352 62851 38 63859 48 66696 93
562241 114 61168 290 62869 38 63867 48 66704 206
562242 114 61176 55 62877 38 63875 48 66712 92
562243 114 61184 344 62885 268 63883 48 66720 212
562244 114 61192 344 62901 268 63891 48 66738 93
562248 212 61200 344 62968 268 63909 48 66746 207
562249 212 61218 345 62984 268 63917 48 66787 188
562250 135 61226 345 62992 270 63925 48 66795 93
562251 135 61234 345 63008 270 63933 48 66803 188
562252 135 61242 345 63016 36 63966 296 66852 205
562253 135 61259 346 63024 44 63974 48 66878 205
562254 135 61267 346 63032 37 63990 345 66894 205
562272 150 61275 346 63057 36 64006 344 66910 205
562277 150 61283 346 63073 37 64014 326 66928 93
563491 313 61291 346 63099 44 64022 326 66936 206
563492 313 61309 346 63115 44 64030 326 66951 184
563516 16 61382 352 63131 44 64048 326 66969 184
60004 55 61390 351 63149 39 64055 326 66977 184
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66985 184 68429 96 84269 79
67009 187 68445 96 84277 79
67017 187 68452 97 84285 79
67025 187 68460 97 84293 79
67165 187 68478 97 84343 79
67173 187 68486 97 84350 79
67181 187 68502 97 86223 326
67256 187 68510 306 86637 326
67264 187 68528 306 86652 326
67272 187 68536 306 87601 74
67322 187 68544 306 87627 74
67330 187 68551 306 87858 326
67348 187 68569 306 87866 326
67371 186 68577 306 87874 326
67421 186 68585 306 87882 326
67512 186 68593 306 87890 326
67520 186 68601 306 87908 326
67538 38 68619 96 87916 326
67546 38 68627 97 87924 326
67595 38 68635 96
67603 38 68650 97
67611 38 68676 97
67629 38 68692 96
67637 293 68718 96
67645 293 68734 97
67801 45 68759 97
67819 10 68817 309
67827 45 68825 309
67835 10 68973 116
67843 46 68999 116
67850 40 69013 307
67868 46 69021 307
67876 40 69039 307
67884 46 69054 307
67892 40 69062 307
67900 46 69070 116
67918 41 69088 282
67926 46 69104 282
67934 41 69112 116
67942 47 69138 116
67959 41 69146 126
67967 47 69153 116
67975 45 69161 127
67983 47 69179 246
67991 45 69211 246
68007 47 69229 117
68015 45 69245 117
68023 70 69252 117
68031 45 69260 117
68049 70 69278 117
68056 70 69294 117
68064 82 69302 312
68072 70 69328 312
68080 82 69344 312
68098 70 69393 312
68106 82 69419 312
68114 70 69435 14
68122 82 69450 15
68130 70 69500 126
68155 71 69526 127
68171 71 69609 312
68197 71 69625 312
68213 71 69641 312
68239 71 69666 312
68254 71 69815 313
68270 71 69823 313
68296 71 76059 326
68312 56 77446 326
68338 56 77453 326
68353 56 83931 326
68379 56 83949 326
68395 56 84251 79
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A Cross-fitting, heavy-duty 315
Accumulator 293 Cross-fitting, light duty 319
Adapter for pressure gauge connection 301 D
Adapter Plate, light duty 319 Delay valve 254, 255
Adaptor 312 Directional valve 4/3 16
Adaptor Plate 346 Diverter plate 17
Air filter and pressure regulator 16 Double connector 312
Air-Hydraulic Pump 14,15 E
Al Protection MK/SK 307 Electronic pressure switch 262, 263
Angle block, 120° 78 F
Angle Swivel Joint, 90° single passage 282 Failover with ball 323
Anti-rotation device 135 Failover with roll 322
Axial Swivel Joint, single passage 282 Filter 296
B Filter, cartridge design 298
Base for Clamping Head 345 Filter plate 222,251
Block Cylinder 58, 59, 60, 62, 70, 71 Filter, threaded design 298
Block cylinder with O-ring connection on base 66 Filter with rectifier circuit 297
Block cylinder with O-ring connection on rod side 68 Fitting, angled, adjustable, heavy-duty 315
Block cylinder with O-ring connection on side 64 Fitting, angled, heavy-duty 315
Bore clamp, hydraulic, centric 170 Fitting, angled, light duty 318
Bore clamp, hydraulic, eccentric 172,174,176 Flange Nut 48
Bore clamp MAXI, hydraulic, centric 180 Flange with pipe socket 265
Bore clamp MINI, hydraulic, centric 178 Front Insertion Guide 342
Built-in coupling mechanism 276 G
Built-in coupling nipple 278 Gauge 309
Built-In Cylinder 44,45, 46, 47 H
Bulkhead fitting, straight, heavy-duty 316 Hand Pump 11
Bulkhead fitting, straight, light duty 319 HELI-COIL thread insert 38
C High Pressure Hose 306
Centring clamp MAXI with three clamping points 197 High Pressure Hose with steel-wire interlace 306
Centring clamp MAXI with two clamping points 196 Holder for Clamping Head 344
Centring clamp MINI with three clamping points 195 Hollow Rod Cylinder 36, 38, 39
Centring clamp MINI with two clamping points 194 Hollow Rod Cylinder with internal thread 37,40, 41
Chain clamping set 74 Hook end, mechanical 75
Check valve, hydraulically pilot operated 269 Hook ends, hydraulic 73
Check valve, pilot operated 269 Hydraulic Compensating Clamp 216
Clamp chain protection set 76 Hydraulic intensifier 12
Clamping arm 147,150, 154, 231, Hydraulic oil 307
236 Hydraulic pipe 317
Clamping arm, blank 147,154,158, 162, Hydraulic pressure booster 13
166, 236 L
Clamping arm blank 150, 231 Line Check Valve 268
Clamping arm blank from aluminium 141 Link clamp 156, 228, 229, 230
Clamping arm blank from steel 135, 140 Link Clamp 160, 164
Clamping arm out of aluminium 137,141 M
Clamping arm out of steel 135, 137, 140 Manifold 309
Clamping arm, standard 158, 162, 166 Manual Seat Valve, 2/2-Way 258
Clamping Bar, long 838,339 Manual Seat Valve, 3/2-Way 258
Clamp?ng Bar, short 337 Measuring coupling 300
Clamping Head 345 Measuring hose 300
Clamping Head, complete with base 344 Mounting kit 79
Clamping jaw, serrated 191 o
Clamping jaws blank, smooth 1ot Open-ended spanner with torque wrench socket 79
Clamping Jaws, serrated 187 P
Clamping Jaws, soft 187 Pallet Decoupler Block 290, 291
Clamping Jaws, with clamping edge 187 Piston Pressure Switch 264, 265
Clamping lever blank 219,222 Pivoting fitting, angled, heavy-duty 314,316
Clamping lever, cranked 219 Pivoting fitting, angled, light duty 318
Clamping lever, standard 219 Pivoting T-fitting, heavy-duty 314,316
Clamping Piston, complete 346, 352 Pivoting T-fitting, light duty 318
Clamping Stud 352 Plug connection 280
Clamp?ng Stud Holder, hydraulic 351 Pressure control seat valve 247,248, 249
Clamping to.ngs 220,221 Pressure gauge, with housing 308
Compensating collet 218 Pressure Reducing Valve 246
Connecting links with spring cotter pin 77 Pressure Relief Valve 253
Connect?ng plate 256 Protective elements 77
Connect!ng Plate 246 Pull Cylinder, base-flange-mounting, with guided piston rod 88
Connection Plate 258, 264 Pull Cylinder, block type 82
Connection plate for centring clamp 198 Pull Cylinder, thread-flange-mounting, with guided piston rod 92
Count?r caich 75 Pull Cylinder, top-flange-mounting, with guided piston rod 84
Coupling Plug 32 Pull-Down Clamp 188
Coupling Plug, 13-pin 335 Pull-Down Clamp, hydraulic 184,185
Coupling Unit for Pallet Decoupler Block 292 Pull-Down Counter-Hold, mechanical 186
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Pump unit 18, 20, 24, 26 Threaded Cylinder 53
Pump Unit 330, 332 Threaded Cylinder bottom sealing 56
Push-Pull Cylinder, base-flange-mounting, with guided piston 89, 91 Threaded Cylinder bottom sealing, piston rod with internal thread 52
rod Threaded Cylinder bottom sealing, with spherical piston rod 51
Push-Pull Cylinder, thread-flange-mounting, with guided piston 93 Threaded Cylinder for tube connection, with spherical piston rod 50
rod ) . ) . . Threaded Cylinder, piston rod with internal thread 55
Push-Pull Cylinder, top-flange-mounting, with guided piston rod 85, 87 Threaded Cylinder with spherical piston rod 54
Q - - Threaded plug with soft seal 312
Quick Disconnect Coupler 807 Throttle/Check Valve 129, 270, 271
R Toggle joint clamp, hydraulic 168
Rear Stop 342 Turnbuckle 77
Reducer 812 Two-hand safety operator panel 33
Remote Control Switch 335 U
Remote Control Switch with magnetic base 335 Uniion nut with cutting ring, heavy series 316
Remote Control Switch with magnetic base and safety cover 335 Union nut with cutting ring, light duty 319
Roller chain 76 v
Rotary coupling 284, 285, 286, 288 Vent screw 313
Round connector 263 Vent screw for spring space 313
S Vertical Clamp 136, 138, 139, 144,
Screw plug 312 145
Screw Pump 10 Vertical clamp, cartridge flange 134
Screw-in coupling mechanism 274 Vertical clamp MINI 148
Screw-in coupling nipple 275 Vertical clamp with linear stroke 152,234
Screw-in fitting, straight, heavy-duty 314, 316 w
Screw-in fitting, straight, light duty 318 Wedge clamp 350
Screw-in nipple 312 1
Screw-up fitting, straight, heavy-duty 314 1-circuit remote control (rotary switch) 33
Seat Valve 3/2 16 2
Seat Valve, 3/2-Way 259, 260 2-circuit remote control (rotary switch) 33
Seat Valve, 3/3-Way 261
Seat Valve, 4/3-Way 16, 261
Sequence valve 256
Sequence Valve 250, 251, 253
Sequence valve, threaded design 129, 252
Set screw 326
Set screw, ball-shaped 326
Shape A sealing ring Cu 313
Shut-off valve 270
Shuttle Valve 268
Side clamping element with support 191
Side clamping element without support 190
Side thrust piece, with seal 325
Side thrust piece, without seal 325
Spacer Bar 340, 341, 342
Splash protection 214
Spring cotter pin 76
Store Station for Coupling Unit 292
Support control, pneumatic 302, 303
Support Element, base-flange-mounting 205, 206, 207
Support Element, block type 202
Support Element, cartridge flange 204, 208, 210, 212,

242
Support Element, top-flange-mounting 240
Surface-mounted block 142,159
Surface-mounted housing 32
Swing Clamp Arm, double ended 117,127
Swing Clamp arm, double-ended 118,128
Swing Clamp Arm, long 117,127
Swing Clamp Arm, standard 116, 126
Swing Clamp Arm, upreach 116, 126
Swing clamp, base-flange-mounting, precision design 112,114,124, 125
Swing clamp, cartridge flange, precision design 102
Swing clamp, plug-in mounting 104
Swing Clamp, thread-flange-mounting 96, 97
Swing clamp, top-flange-mounting 224
Swing clamp, top-flange-mounting, precision design 108, 110, 122, 123
Swivel Clamping Strap, hydraulic clamping, mechanic unclam- 347
ping
T
T-fitting, adjustable, heavy-duty 315
T-fitting, heavy-duty 315
Titting, light duty 319
Threaded Check Valve 268
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Terms of Sale, Delivery and Payment

These Terms of Payment apply for companies, legal entities governed by public law
and public law special funds. Our goods and services are supplied exclusively on the
basis of the following conditions. Any deviating purchasing conditions of the customer
not expressly recognised by us will not become part of the contract through acceptance
of the order. By placing the order and accepting the goods we deliver, the customer
confirms its consent to our terms and conditions.

1. Offer and contractual conclusion

All our offers are always subject to change without notice unless otherwise explicitly
agreed. Our delivery contracts are based on the latest version of our catalogue.
Dimension and weight values, as well as illustrations, drawings and data, are non-
binding and can be changed by us at any time. Therefore, deviations cannot be ruled
out and do not justify any compensation claims against us.

Orders are considered accepted only when confirmed by us in writing. If, for
organisational reasons, the customer does not receive a separate confirmation upon
the delivery of goods, the invoice shall also be deemed the order confirmation.

2. Prices

The prices are in EURO, ex-works, excluding VAT, packing, freight, postage and
insurance. Unless otherwise agreed, our list prices valid on the day of delivery
shall apply. For orders below 50 EUR goods net, we must make a minimum quantity
surcharge of a 10 EURO for cost reasons.

3. Tool costs

Unless any other agreements have been reached, the tools fabricated for the purpose
of executing the order shall remain our property in all cases, even if we have invoiced a
tool cost component separately.

4. Payment

Unless otherwise stated on the invoice, the purchase price falls due for net payment
within 30 days of the invoice date (without deduction of discount). Invoice amounts of
below 50 EURO are due for payment immediately.

In case of payment default, we shall be entitled to charge default interest. The amount
corresponds to our interest rate for current account credits at our main bank; the
minimum however being 8 percentage points above the relevant base interest rate
applied by the European Central Bank. Moreover, in case of default following written
notice to the customer, we shall be entitled to cease to fulfil our obligations until
payments are received.

5. No set-off
The customer can set-off only with legally confirmed or undisputed counterclaims.

6. Right of withdrawal in case of delayed acceptance or payment and insolvency

If the customer fails to accept the goods in due time, we shall be entitled to set a
reasonable period of grace, after which we can dispose of the goods elsewhere and
supply the customer on a reasonably longer term. Our rights to withdraw from the
contract under the provisions of Section 326 BGB and demand damages for non-
performance shall not be affected. If the customer fails to pay for the goods once
payment is due, we shall be entitled, at the end of a reasonable period of grace we
have set, to withdraw from the contract and demand the return of any goods already
supplied. Section 323 BGB remains unaffected in all other cases.

If the customer applies for the opening of insolvency proceedings, we shall be entitled,
prior to the ordering of security measures by the insolvency court, to withdraw from the
contract and demand the immediate return of the goods.

7. Customer-specific fabrications/project fabrications (custom fabrications)

Customer-specific fabrications require binding information on design, quantity etc.
in written form at the time of ordering. For manufacturing reasons, we reserve the
right to supply up to 10% above or below the order quantity. Technical modifications
or cancellations are subject to any costs incurred. The return of customer-specific
fabrications is impossible.

8. Delivery and packaging, transfer of risk

The delivery date is non-binding; although stated to the best of our knowledge. It is
subjectto us receiving correct, defect-free and complete deliveries. The stated delivery
dates relate to completion in the factory, starting on the day the order is accepted by us.
Delivery is EXW (ex-works) in accordance with Incoterms 2010. Therefore, the costs
are borne by the customer. The risk is transferred to the customer when the goods are
passed to the person, company or facility nominated to execute the shipment. This
applies also for partial deliveries, or if we have assumed responsibility for delivery and
installation. The risk shall be transferred to the customer even in the case of delayed
acceptance.

In the absence of specific shipping instructions, we shall proceed as we deem fit
and without any obligation to the cheapest or most expedient method. The customer
agrees that the order can also be delivered in parts, insofar as this is reasonable for the
customer. We shall charge a 5 EURO processing free for shipping to third parties that
we supply on behalf of the customer.

The packaging complies with the packaging ordinance. Disposable packaging shall be
charged at cost price. The packaging cannot be taken back.

9. Performance impediment and/or impossibility

If we are hindered in the fulfilment of our obligation due to the onset of unforeseeable
circumstances, which we are unable to avoid despite reasonable effort in relation to
the nature of the circumstances (e.g. operational interruption, delay in the delivery of
important raw materials, defects in the delivery), the delivery time shall be extended
by a reasonable period, insofar as the supply of goods or services is not rendered
unreasonably difficult or impossible.

If we have to accept that these circumstances are not only temporary, we shall be
entitled to withdraw from the contract either in whole or in part.

If the supply of goods or services becomes impossible, the customer shall not be
obliged to furnish its own contractual service. Section 275 BGB applies mutatis
mutandis. If, however, the customer is solely or predominantly responsible for the
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circumstances that led to impossibility, it shall remain under an obligation to render
the return service. The same applies if this circumstance occurs at a time when the
customer is behind schedule with acceptance.

10. Samples/returns

Samples shall be provided only against payment. If samples or models are provided,
a credit note shall be issued with the subsequent order if the order value is 125 EURO
net or more. Goods can be returned only by agreement, although custom fabrications
are excluded from such return.

In the case of returns for which we are not responsible (e.g. incorrect order), we shall
charge a processing fee of 10%, the minimum value, however, being 7.50 EURO.

11. Retention of title

The goods shall remain our property unless full payment of all claims and/or until
the cheques provided for this purpose are honoured. The itemisation of claims in an
ongoing invoice, as well as balancing the account and the recognition thereof does
not affect the retention of title. The customer is entitled to sell on the retained goods
during the ordinary course of business. However, the customer is not permitted to
pledge the goods or transfer them by way of security. It shall assign its claim ensuing
from the selling on of the retained goods to us in advance. The customer shall be
entitled to collect the claim to the extent that it has fulfilled its obligations towards us.
At our request, the customer shall be obliged to state third-party debtors and we shall
be entitled to report this and the assignment.

12. Property rights

We reserve property rights and copyrights to all contractual documents such as
drafts, drawings, calculations and cost estimates. Such documents must not be
reproduced or disclosed to third parties without our consent. Any rights to patents,
utility models etc. reside solely with us, insofar as such patents have not yet been
filed. Our products are allowed to be replicated only with our written consent.

If objects are fabricated according to drawings or samples, the customer shall warrant
that any third party property rights are not infringed by manufacture or delivery. If
a third party forbids manufacture and delivery on account of property rights, we
shall be entitled to stop manufacture and delivery immediately. The customer shall
be obliged to reimburse us with all costs incurred and indemnify us from third party
compensation claims. Compensation claims by the customer are impossible.

13. Warranty

If the customer agrees with us a particular quality of the goods, we shall base this
agreement on our technical delivery specifications. If we have to deliver according to
customer drawings, specifications, samples etc., the customer shall assume the risk
for suitability for the intended purpose. If, after the contract is concluded, the scope
of goods or services is changed at the customer‘s request and this impairs the quality
or suitability of the goods, claims for defects on the part of the customer shall be ruled
out, insofar as such impairments are caused by the customer‘s requests for change.
The time at which the risk is transferred is decisive for the contractual state of the
goods. Wear and tear of wearing parts caused by ordinary use does not constitute a
defect. Claims for defects are ruled out in the following cases in particular: Unsuitable
or improper use, incorrect installation and/or commissioning by the customer or third
party, normal wear and tear, incorrect or negligent handling - in particular excessive
use -, unsuitable equipment, replacement materials, chemical, electrochemical or
electrical influences, unless such defects are caused by ourselves.

If the goods contain a defects, we shall provide, following a reasonable period of
grace set by the customer, either a replacement or a repair as we deem fit. If such
subsequent performance fails, the customer shall be entitled to either reduce the
purchase price or withdraw from the contract. Any further warranty claims are ruled
out. In case of negligible deviations from the agreed quality, no claims for defects
shall be recognised.

The discovery of defects must be communicated to us immediately in writing. In the
case of recognisable defects, however, within 10 days of acceptance, in the case of
non-recognisable defects immediately after they become evident. The warranty is 12
months, starting with delivery of the goods ex-works.

14. Liability

With the exception of harm to life, body or health on account of a breach of duty by
ourselves, our liability shall be limited to intent or gross negligence.

15. Place of fulfilment, place or jurisdiction and governing law

The place of fulfilment for all obligations ensuing from this contractual relationship is
D-70734 Fellbach.

The place of jurisdiction for all legal disputes ensuing from the contractual relationship
is the court responsible for the headquarters of Andreas Maier GmbH & Co. KG.

All disputes ensuing from the contract or regarding the validity thereof shall be finally
decided by a court of arbitration in accordance with the Court of Arbitration Ordinance
of the German Committee for Arbitration Court Procedures or the Conciliation and
Arbitration Arrangement of the International Chamber of Commerce, recourse to
ordinary courts of law being excluded. The legal dunning process, however, remains
permissible.

German law shall govern (BGB and HGB). The applicability of the UN Convention on
Contracts for the International Sale of Goods (CISG) is ruled out.

16. Severability clause

If individual provisions become legally invalid, the remaining provisions shall not
be affected. The legally invalid provision shall be replaced by regulations that most
closely reflect the economic purpose of the contract with reasonable consideration
for the mutual interests. The publication of these Terms of Sale, Delivery and Payment
renders all previous versions invalid. This does not apply for any contracts concluded
prior to announcement.
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