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Toggle Lever
Technology

Drives
Process Monitoring
C-frame Systems
Toggle Lever Units

Ingenuity in Automation.
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We offer an extremely wide range of forming technology tools with our C-frame
systems and toggle lever units in X-design.

C-frame System as double 
punching unit

Toggle unit for stamping

In combination with pneumatic, hydraulic, multi-power and HydroAir cylinders, an
appropriate system solution can be found for almost any case of application.

For special cases, we would also be happy to develop custom lever units for your
forming needs.

Custom Solution ãCrocodile Lever 
UnitÒ for Clinching

Hydraulic Cylinder
(100 to 200 bar)
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Drives
An extensive series of precision cylinders for the linear setting-in of the tool for forming processes  of 10 to 
200 kN (1 - 20 to). The product range included four  types of cylinders:
� Pneumatic Cylinder

Alternatively in pancake design or as conventional round-body cylinder

� Hydraulic Cylinder
Completely steel close-coupled design, for operatin g pressures of 100 to 200 bar

� Multi-power Cylinder
Pneumatic drive with integrated mechanical force co nversion, operating pressures of 4 to 6 bar

� HydroAir Cylinder
Pneumatic-hydraulic force converter in U or G const ruction for operating pressures of 5 to 10 bar

Docking for direct flange connection
on the C-frame

precision guides
for piston rod

D
riv

es

Multi-power Cylinder 
(5 bar)

HydroAir Cylinder 
(5 bar/10 bar)

Hydraulic Cylinder 
(100 to 200 bar)

All T†NKERS power cylinders combine
drives and precision guidance in one
housing.
Advantage of this construction:
Ð no separate tool guides in C-frame

necessary
Ð simple connection of the cylinder unit via

the side flange connection directly on the
C-frame
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Cylinder in compact
design 80 mm stroke for
clinching

Hydraulic Cylinder
These drive units are special cylinders from our own production, which are designed
for the extreme requirements of forming tasks. For the absorption of lateral forces,
piston rods are used which are large diameter and are guided in a long precision
bushing. The compact structured housing enables an easy flange connection to the 
C-frame systems.

The power spectrum of the T†NKERS hydraulic cylinders encompasses a range of
strength of 20 to 200 KN. We would be happy to produce custom sizes on request.

chrome-plated and polished
piston rod, large-diameter Inner cylinder polished 

high-quality guide bushing
with long guide length for position-
secure setting-in of the piston rod

Housing complete steel 
in compact and round design

Piston with sealing
and guiding

Design Principle

Application Examples

Cylinder in circular design
150 mm stroke for
hole punching Block cylinder

with guide, 50 mm 
stroke for folding

Cylinder in tie rod
version, 40 mm
stroke for cutting
options
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Hydraulic Cylinder HYZ...
Ð Main body in steel design
Ð Adapter block with

integrated guide
Ð Operating pressure 100 bar
Ð Stroke 50Ð200 mm

Subject to technical modifications without notice.

Model Operating pressure Pressing force corresponds to Medium
bar kN Piston-¯ mm

HYZ 63 100 30 63 Hydraulic Oil
HYZ 80 100 50 80 Hydraulic Oil

HYZ 100 100 78 100 Hydraulic Oil
HYZ 140 100 150 140 Hydraulic Oil

Model B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 D1 D2 D3 D4
� H7 ±0,2 f7

HYZ 63 135 50 41 25 36 200 80 120 100 35 22,5 75 50 M30x2 17

HYZ 80 135 50 41 25 36 200 80 120 100 35 22,5 75 50 M30x2 17

HYZ 100 175 50 50 35 42 200 80 120 100 35 22,5 100 56 M39x2 17

HYZ 140 175 60 50 35 42 250 80 120 100 35 22,5 100 56 M42x2 22

Model L1 L2 L3
P9 ±0,1

HYZ 63 10 15 5

HYZ 80 10 15 5

HYZ 100 10 15 5

HYZ 140 10 15 5

Stroke 50 100 150 200
B1 B1 B1 B1

HYZ 63 200 250 300 350

HYZ 80 200 250 300 350

HYZ 100 200 250 300 350

HYZ 140 200 250 300 350

Ordering Example:

HYZ 100 50
� � �
� � �� Stroke� �
� �� Piston-¯�
�� Model

Strokes: 50; 100; 150; 200
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Multi-power Cylinder Ð Pneumatic Drive with
Mechanical Force Amplification

When extremely high forces are needed, pneumatic drives
are very quickly pushed to their limits. Such units, with their
large space requirements and air consumption, prove them-
selves to be uneconomical.

Nevertheless, for most applications the same requirement is
valid: the power is most needed only in the end position Ð
that is Ð in the last millimeters of the stroke!

The new T†NKERS multi-power cylinder brings this require-
ment profile to life with a remarkably simple pneumatic-
mechanical solution. A conventional pneumatic cylinder
works in the end position Ð where the power is needed Ð
using toggle mechanics and thereby generates a force
amplification of 1:8 to 1:10.

With pressing forces of up to 8 to (80 KN), multi-power
Cylinders lend themselves to various tasks, for example
linear positioning, clamping, stamping, clinching, punching,
bending and the setting of punch nuts.

By this, applications open up which until now were restricted
to hydraulic systems due to construction space and power
requirements.

Multi-power Cylinder Ð the power alternative!

Toggle / Wedge Mechanics 
high force amplification and

locked positioning during
pressure loss

Anti-rotating guiding and
narrow design via flat

cylinder such as 
MZ 40-80 design
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Multi-power Cylinder Mode of operation
Pre-stroke Power Stroke

Toggle wedge
mechanics generate
force conversion
(1:8) pressing
forces up to 80 kN

Manner of 
operation and
force as in
conventional
pneumatic
cylinder

15%

100%

Force of Stroke
8-10 times
cylinder force
via
toggle
conversion

Force-
Displacement
Diagram

Pre-stroke
Force=Cylinder force

F
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Application Examples

MZ 100 with piston rod
guide, 80 kN, stroke 150 mm
for the setting of punch nuts

MZ 80 T in tandem design,
piston rod guide, 
26 kN, stroke 100 mm for
stamping

MZ 80 with piston rod
guide, 20 kN, 
stroke 100 mm for hole
punching

Model Pressing force Cylinder approx. length Width
kN ¯ mm (stroke 50 mm) mm

MZR 40 4 40 220 63
MZR 63 10 63 280 99
MZ 40 4 40 315 100
MZ 63 10 63 370 160
MZ 80 28 80 470 200
MZ 100 40 100 545 180
MZ 120 60 120 645 200
MZ 140 80 140 695 250

Performance Data Overview
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Subject to technical modifications without notice.

Model Clamping Force kNPower Stroke Start-up Force kNcorresponds to Weight
of power stroke mm of start-up- Piston-¯ ~kg

at 6 bar stroke at 6 bar mm

MZR 40 4 6 0,7 40 1,8
MZR 63 10 6 1,75 63 5

Model D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 L1 L2
H7 H7 H7 H7

MZR 40 25 M16x1,5 40 63 45 54 M5 25 10 M6 M8 54 130+Stroke51

MZR 63 40 M24 63 99 68 85 M8 30 16 M8 M12 79 172+Stroke67

Model L3 L4 L5 L6 L7 L8 L9 L10 SW

MZR 40 23,5 20 29 12 10 25 15 41 21

MZR 63 29 30 41 15 10 40 20 56 32

Ordering Example:

MZ R B 40 50
� � � � �� Stroke� � � �
� � � �� Piston-¯� � �
� � �� Design B (with locating hole); Design G (with thread)� �
� �� Round-body cylinder�
�� Model

Standard start-up stroke series: 50; 100;
150mm (does not contain the power stroke
of 6 mm) up to max. 300 mm

Multi-power Cylinder MZR 40 ... 63
Ð Main body and conversion

mechanics in steel construction
Ð Pneumatic drive with 

round-body cylinder
Ð Operating pressure 4Ð6 bar
Ð Force conversion via wedge

mechanics for defined power 
stroke

Ð Stroke 50-300 mm
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Type B with Dowel hole 

Design G with threadPiston
rod designs alsocustomized
to customersspecifications

Other piston rodadaptations
by request
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Multi-power Cylinder MZ 40 ... 80
Ð Main body in aluminium
Ð Conversion mechanics in

steel construction
Ð Pneumatic drive with flat cylinder
Ð Operating pressure 4Ð6 bar
Ð Force conversion via wedge

mechanics for defined power 
stroke

Ð Stroke 50-300 mm

Subject to technical modifications without notice.

Model Clamping force Power stroke Start-up force kN Piston-¯
of power stroke kN mm at 6 bar mm

MZ 40 4 6 0,7 40
MZ 63 10 6 1,75 63
MZ 80 28 6 2,8 80

Model B1 B2 B3 B4 B5 B6 B9 B10 B11 B12 B13 B14 D1 D2 D3 D4
±0,02 ±0,2 ±0,05 f7 f7 H7

MZ 40 45 5 45 30 60 80 50 100 13 3 70 45 40 25 10 9

MZ 63 75 5 60 30 85 105 80 160 15 3 120 45 55 30 15 9

MZ 80 92 8 80 50 100 125 100 200 20 3 140 62 75 40 25 11

Model D5 D6 D7 D8 D9 D10 D11 L1 L2 L3 L4 L5 L6 L7 L8
H7 H7 H7 ±0,02 ±0,05

MZ 40 M8 8 6 G1/8 10 M6 M8 195+Stroke70 12 50 30 30 45 37

MZ 63 M8 8 6 G1/8 16 M8 M12 250+Stroke70 12 50 30 30 55 37

MZ 80 M10 8 8 G1/4 20 M10 M16 340+Stroke80 20 50 40 30 81 55

Model L9 L10 L11 L12 L13 L14 L15 L16
±0,1 ±0,1 +0,1

MZ 40 11 32 10 55 25 15 41 115

MZ 63 11 32 10 55 40 20 56 125

MZ 80 15 50 15 80 40 20 80 161

Ordering Example:

MZ F 40 V 120 A12 T02
� � � � � � �
� � � � � � �� Sensing system� � � � � �
� � � � � �� Piston rod adaptation + Design B� � � � �
� � � � �� Stroke� � � �
� � � �� V = Optional: with locking device� � �
� � �� Piston-¯� �
� �� Optional: with additional guide�
�� Model

Start-up stroke min. 15 mm
Standard start-up stroke series: 
50; 100; 150 mm 
(does not contain the 6 mm power stroke
Further custom strokes by
request up to max. 300 mm

Other piston rod adaptations
on request

Please note:
No lateral forces are permitted to
affect the piston rod.

For strokes > 100mm: an additiona
guide ãFÒis required for each
piston rod design
Optional:
for strokes < 100mm: guides are
recommended

Type B with Dowel hole 

Design G with thread 

Adapter position

Type A12

Power Stroke

pre-Stroke
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Multi-power Cylinder MZ 100 ... 140
Ð Main body in high-strength

aluminium material with
integrated piston rod guide

Ð Conversion mechanics in
steel construction

Ð Pneumatic drive
Ð with round-body cylinder
Ð Operating pressure 4Ð6 bar
Ð Force conversion via wedge

mechanics for defined power stroke
Ð Stroke 50-300 mm

Subject to technical modifications without notice.

Model Clamping force Power stroke Start-up Force kN Piston-¯
of power stroke kN mm at 6 bar mm

MZ 100 40 6 4,3 100
MZ 120 60 6 6 120
MZ 140 80 6 8,5 140

Model B1 B2 B3 B4 B5 B6 B7 D1 D2 D3 D4 D5 D6 L1 L2
±0,02 ±0,2 ±0,05 f7 f7 H7

MZ 100 75 15 140 42 180 114 90 63 10 M12 G1/4 M16 20 356+Stroke139

MZ 120 100 17,5 160 42 200 135 82,5 80 10 M16 G1/2 M16 20 465+Stroke139

MZ 140 107,5 17,5 210 42 250 155 125 80 10 M16 G1/2 M16 20 506+Stroke139

Model L3 L4 L5 L6 L7 L8
-0,03 ±0,05 ±0,1 ±0,1
-0,04

MZ 100 69 80 65 15 50 25

MZ 120 69 120 85 22,5 75 25

MZ 140 69 120 85 22,5 75 25

Ordering Example:

MZ 100 V 120
� � � �
� � � �� Stroke� � �
� � �� V = Optional: with locking device� �
� �� Piston-¯�
�� Model

Power Stroke

pre-Stroke

Type B with Dowel hole 

Design G with thread 

Other piston rod adaptations
on request
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HydroAir Cylinder
Hydraulic / Pneumatic force converter for driving forces up to 200 kN (20 to) with the
following technical characteristics:

� Purely pneumatically operated start-up stroke and a power stroke generated
by an hydraulic force converter

� Automatic switching to power pressure stroke with intgrated pressure switch

� Defined power stroke of 6 and 12 mm, respectively, which is constantly available for
the forming process in this area

� Speed-stroke function for the quick feeding and opening for short cycle times

� Complete separation of air and oil

� Cylinder has pneumatic return stroke with wear-resistant springs
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Hydraulic side

Pneumatic
construction stage

Folding:

The force converter contains three cylinder steps:

Ð Power pistons bilaterally hydraulically operated

Ð Set-in pistons hydraulically operated for power pistons, pneumatically operated for
plunger pistons

Ð Plunger pistons 100% pneumatically operated

1. Initial State
In the initial state, power pistons, set-in
pistons and plunger pistons are in the highest
position. By way of a pressure impact, the
set-in piston transports the oil on the opposi-
te side towards the power piston which is
then set into motion.

2. Set-in Stroke
The set-in piston traverses the power piston
in rapid through the mutual oil-pressure
chamber to a preposition. 

3. Power Stroke
The power stroke is released after having
reached a defined working position (limit
switch) or of a pre-set pressure on the
hydraulic side (pressure switch). For this, the
plunger piston is now primed with pressure
and enters the power pistonÕs pressure
chamber with the annulus. The force conver-
sion results from the area ratio of piston rod
to plunger piston and is constantly available
via the power stroke.

power pistons set-in pistons plunger pistons

compressed airoil
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Options:

� Oil level monitoring, optionally with electric, pneumatic or accoustic signal

� Electric pressure switch, 0-400 bar, with display, optionally with distributor, to keep high-pressure test
connector available

� Oil pressure sensor, 0-400 bar, with analogue output 0-10 V (power measurement)

Designs
We offer the HydroAir Cylinder in two different designs:

G Design
Hydraulic and pneumatic stages
arranged after each other (linearly) in a
narrow but long construction

U Design
Both stages next to each other (U-shaped)
wider construction with more compact length.

Application Example

HydroAir Cylinder U Design
110 kN pressing force
100 mm stroke for the crimping of sheet steel

120%

100%

70%

60%

50%

40%

30%

20%

10%

0%
1       2        3        4        5        6        Air pre ssue in bar

Nominal Load Invalid Area

Usable Range of Force
The nominal loads stated in the technical data are
based on an operating pressure of 5 and 6 bar,
respectively. As the force conversion relation of
hydraulic to pneumatic stage is constant in each
cylinder, the force behaves directly proportionally to
the respective operating pressure. The entire sealing
system is designed for a maximum pressure of 6 bar.
higher operating pressures can directly lead to
malfunctioning of the cylinder system. For this
reason, a preferred operating pressure of 5 bar is to
be taken as the basis of the drive design.
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HydroAir Cylinder HAZG 65 . . 240
Ð Main body in high-strength

aluminium material construction
with integrated piston rod guide

Ð Setup of the hydraulic and
pneumatic stage in a line

Ð Pneumatic drive
with round-body cylinder

Ð Operating pressure 4Ð6 bar
Ð Force conversion via

hydraulic / pneumatic converter
Ð Stroke 50Ð250 mm

Subject to technical modifications without notice.

Ordering Example:

HAZG 65 50 6
� � � �
� � � �� Power stroke length� � �
� � �� Stroke� �
� �� Nominal load kN (5 bar)�
�� Model

Model Nominal Load Nominal Load
at 5 bar at 6 bar

HAZG 65 65 kN 80 kN
HAZG 110 110 kN 137 kN
HAZG 240 240 kN 250 kN

Model B2 B3 B4 B5 B6 B7 B8 B9 B10 B11* B12 B13 D1 D2 D3
� ±0,2 H7 ±0,2 f7

HAZG 65 135 50 41 60 25 36 200 80 120 100 35 22,5 75 50 M30x2

HAZG 110 175 50 50 85 35 42 200 80 120 100 35 22,5 100 56 M39x2

HAZG 240 200 60 55 85 40 52 273 80 120 130 35 22,5 115 63 M42x2

Model D4 D5 L1 L2 L3
P9 ±0,1

HAZG 65 G3/4 17 10 15 5

HAZG 110 G3/4 17 10 15 5

HAZG 240 G3/4 22 10 15 5

Model HAZG 65
Overall stroke length 65 100 150 200 250
Power stroke length B1
6 588 706 824 942 1060

Model HAZG 110
GesamthublŠnge 50 100 150 200 250
Power stroke length B1
6 735 860 980 1105 1225

Model HAZG 240
Overall stroke length 50 100 150 200 250
Power stroke length B1
6 795 923 1069 1189 -
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HydroAir Cylinder HAZU 65 . . 240
Ð Main body in high-strength 

aluminium material construction
with integrated piston rod guide

Ð Setup of the hydraulic and
pneumatic stage parallel in 
U shape

Ð Pneumatic drive
with round-body cylinder

Ð Operating pressure 4Ð6 bar
Ð Force conversion via

hydraulic / pneumatic converter
Ð Stroke 50Ð250 mm

Subject to technical modifications without notice.

Model Nominal Load Nominal Load
at 5 bar at 6 bar

HAZU 65 65 kN 80 kN
HAZU 110 110 kN 137 kN
HAZU 240 240 kN 250 kN

Model B2 B3 B4 B5 B6 B7 B8 B9 B10 B11* B12 B13 D1 D2 D3
� ±0,2 H7 ±0,2 f7

HAZU 65 110 50 36 60 25 35 200 80 120 100 35 22,5 70 45 M30x2

HAZU 110 135 50 41 60 35 36 200 80 120 100 35 22,5 75 50 M30x2

HAZU 240 175 60 50 85 35 47 273 80 120 130 35 22,5 100 56 M39x2

Model D4 D5 L1 L2 L3 L4
P9 ±0,1

HAZU 65 G3/4 17 222 10 15 5

HAZU 110 G3/4 17 274 10 15 5

HAZU 240 G3/4 22 354 10 15 5

Ordering Example:

HAZU 65 50 6
� � � �
� � � �� Power stroke length� � �
� � �� Stroke� �
� �� Nominal load kN (5 bar)�
�� Model

Model HAZU 65
Overall stroke length 50 100 150 200 250 300
Power stroke length B1/B14
6 393/390,5 408/405,5 447/420,5 547/435,5 647/451,5 747/46 5,5

Model HAZU 110
Overall stroke length 50 100 150 200 250 300
Power stroke length B1/B14
6 461/453 479/471 497/489 549/507 649/525 749/538

Model HAZU 240
Overall stroke length 50 100 150 200 250 300
Power stroke length B1/B14
6 638,5/603,5 663,5/628,5 683,5/648,5 708,5/673,5 0/0 0/0
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Process Monitoring
Every forming process is risky. ThatÕs why T†NKERSÕ forming lever units are made
extremely rugged and designed for load cycles of over 3 million cycles. The simple
mechanical structure of the drive with pneumatic or hydraulic cylinders or force
converters ensures that the necessary forming forces are accuratly repeated. Also, all
lever units are equipped with limit switches in the controls for the precise feedback of
the operating position.

Despite this, disruptions in the production process cannot be completely ruled out, i.
e. via:

� missing material / component

� false material / component (i.e. doubled sheet layer)

� tool breakage of punch or die

The usage of an additional monitoring system is therefore recommended, especially
in automatic units without direct worker-control, as in robot controlled lever units.

1. Monitoring process force

Monitoring of the process forces in given time windows

Ð Measurement of the reaction forces in the lever unit via a force sensor, preferably
on the tool side opposite of the drive (mostly die).

Ð Comparison of the pocess forces with the obtained required values.

Time

M
ea

su
re

d 
re

ac
tio

n 
fo

rc
e

i.e
. i

n 
to

ol
 ja

w

Cause of Brea k-down

Ð False material quality?

Ð False sheet pairing? not O.K.

Ð Tool breakage?

Ð Missing material?

not O.K.

Usual process forces O.K.
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Quality Monitoring System Structure
F

or
ce

Path X

Central
Computer

SPS

Force sensor
set on the lever unit side

opposite the drive

Monitoring system
example system

Brankamp PK 6000

Quality analysis
with envelope curve

Unit
Displacement
Sensor

not O.K.

O.K.

2. Monitoring Quality

Analysis of the forming processes via mapping of the force / displacement diagram

Ð Equipping of the lever unit with a force and displacement sensor for the determination of the actual
process trajectory (force/displacement diagram).

Ð Definition of an envelope curve, which reflects a flawless forming quality.

Ð Comparison of the actual process trajectory with the envelope curve as inference from the forming quality.

45-84_Forming_GB 05.07.2006 8:31 Uhr Seite 65



66

C
-f

ra
m

e 
S

ys
te

m
s

C-frame Systems
A Ready-to-use compact press, which is built up of 3 elements because of its simple
basic construction
Ð the C-frame
Ð the drive unit
Ð the tools.

This simple assembly is made possible by the integrated construction of the drive unit,
in which the tool guide, the end position sensor and if necessary the anti-twist mecha-
nism are also mounted apart from the drive cylinder itself. Also, the flange connection
areas on the side enable a very easy configuration of the C-frame.

Hydraulic cylinders, Multi-power Cylinders and HydroAir Cylinders can optionally be
used as drives and are all described in the Drives section. The C-frames, designed in
a steel construction and weight-optimized using the Fenite Element Method, are
adjusted to the respective applications and process forces. Besides the standards
described in the catalogue, we of course also deliver special C-frame solutions for
your specific case of application Ð for punching, stamping, joining, setting of punch
nuts, crimping. . .

Using the simple C-frame construction with strokes of up to a maximum of 300 mm
and working radiuses of up to approx. 800 mm, large-dimensioned lever unit 
windows can be realised and a wide range of standard applications in forming
technology.

Adapter plate i. e.
for robot flange,

stands or customized
to customerÕs wishes

optionally with
lever unit equalisation

Drive unit
i.e. multi-power cylinder
MZ 100

Integrated force
sensor for process
monitoring

Holder with
tools

C-frame optimized with Fenite-elements
with regard to component and flexion
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Perfomance Data Overview
Model Drive Force (KN) Stroke (mm) Working 

radius (mm)
CBHZ 50 Hydraulic 50 50-200 50-600
CBHZ 80 Hydraulic 80 50-200 50-600
CBHZ 150 Hydraulic 150 50-200 50-600
CBMZ 10 Multi-power 10 50-200 50-600
CBMZ 28 Multi-power 28 50-200 50-600
CBMZ 45 Multi-power 45 50-200 50-600
CBHA 15 HydroAir 15 50-200 50-600
CBHA 30 HydroAir 30 50-200 50-600
CBHA 60 HydroAir 60 50-200 50-600

CBHA 110 HydroAir 110 50-200 50-600

Options / Design Variations
C-frame elevated on a
platform for stationary
applications with
customer-specific
basic frame

Adapter plate flanged at the rear or foot-side for the connection
to automation robots and quick-action system

Unit equalising, horizontally or
vertically, ensures that no

process forces work directly on
the work piece during forming

and that no deformations
are caused. Alternative model:

spring-loaded or with
pneumatic control.

For extreme strokes and the
usage of multifinch dies, an
additional external guide and
anti-twist mechanism are
recommended. This is realized
in an application-specific way
either as a linear guide on the
inner side of the C-frame or as
an external column guide.

45-84_Forming_GB 05.07.2006 8:31 Uhr Seite 67



68

C-frame System CBHZ...
Ð C-frame in rugged steel

construction
Ð Adapter plate according to

customer specifications
Ð Drive unit hydraulic cylinder with

integrated piston rod guide
Ð Ready for operation with

tools for forming processes
punching, stamping, joining

Ð Options:
Ð End position sensor
Ð Spring-centered console
Ð Anti-rotating
Ð Process monitoring

Subject to technical modifications without notice.

Model L1 L2 L3 B2 B3 B4 B5 B6 B7

CBHZ 30 50 100 188 36 98 Stroke x 2,5 15 100 50

CBHZ 30 100 150 288 36 98 Stroke x 2,5 15 150 50

CBHZ 30 200 300 538 36 98 Stroke x 2,5 15 300 50

CBHZ 50 50 100 200 36 98 Stroke x 2,5 15 100 60

CBHZ 50 100 150 300 36 98 Stroke x 2,5 15 150 60

CBHZ 50 200 300 550 36 98 Stroke x 2,5 15 300 60

CBHZ 80 50 100 210 67 100 Stroke x 2,5 15 100 80

CBHZ 80 100 150 310 67 100 Stroke x 2,5 15 150 80

CBHZ 80 200 300 560 67 100 Stroke x 2,5 15 300 80

CBHZ 150 50 100 235 67 100 Stroke x 2,5 15 100 120

CBHZ 150 100 150 335 67 100 Stroke x 2,5 15 150 120

CBHZ 150 200 300 585 67 100 Stroke x 2,5 15 300 120

Model Cylinder Force Cylinder Stroke
~kN ¯

CBHZ 30 30 63 50-600

CBHZ 50 50 80 50-600

CBHZ 80 80 100 50-600

CBHZ 150 150 140 50-600

Ordering Example:

CBHZ 30 50 50 K F
� � � � �
� � � � �
� � � � �� Joining� � � �
� � � �� With spring-centered console� � �
� � �� Stroke� �
� �� Reach (L1)�
�� Force (kN)

*Punch and die are each arranged according to customers specifications

Ordering Key T†NKERS Sensing Systems:
T12 Inductive proximity switch 24 V,

oil pressure-proof
Operating Pressure: 100 bar
Medium: Hydraulic

Please note:
The measurements given here are to be taken as standards, which will be adjusted if and when
required.

Die holder
Punch holder

Adapter plate

Punch

Retainer

with equalising console
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C-frame System CBMZ
Ð Drive unit multi-power

cylinder with integrated
piston rod guide

Ð Adapter plate according to
customer specifications

Ð Drive unit multi power cylinder with
integrated piston rod guide

Ð Operationally ready with 
tools for forming processes
punching, stamping, joining

Ð Options:
Ð End position sensor
Ð Spring-centered console
Ð Anti-rotating
Ð Process monitoring

Subject to technical modifications without notice.

Model L1 L2 B1 B2 B3

CBMZ 10 . . . 50 100 50 Stroke + 340 100

CBMZ 28 . . . 100 150 50 Stroke + 340 150

CBMZ 45 . . . 150 250 60 Stroke + 340 200

CBMZ 60 . . . 200 300 60 Stroke + 340 300

Model Cylinder Force Cylinder Stroke Power Stroke
~kn ¯ mm

CBMZ 10 . . . 10 63 50-150 6

CBMZ 28 . . . 28 80 50-150 6

CBMZ 45 . . . 45 100 50-150 6

CBMZ 60 . . . 60 120 50-150 6

Ordering Example:

CBMZ10 100 100 K F
� � � � �
� � � � �� Joining� � � �
� � � �
� � � �� With spring-centered console� � �
� � �� Stroke� �
� �� Reach (L1)�
�� Force (kN) / construction size

ãAÒwith spring equalization
ãBÒwithout spring equalization

*Punch and die are each arranged according to customers specifications

Please note:
The measurements given here are to be taken as standards, which will be adjusted if and when
required.

Die
Punch holder

without console

with equalising console 
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C-frame System CBHA
Ð Drive unit HydroAir Cylinder with

integrated piston rod guide
Ð Adapter plate

according to customer
specifications

Ð Drive unit pneumo-hydraulic 
cylinder with integrated piston 
rod guide

Ð Operationally ready with 
tools for forming processes
punching, stamping, joining

Ð Options
- End position sensor
- Spring-centered console
- Anti-rotating
- Process monitoring

Subject to technical modifications without notice.

Model L1 L2 L3 L4 B1 B2 B3 B4 B5 B6 B7

CBHA 15 50 100 257 142 36 150 15 100 50 449+Stroke 70

CBHA 15 100 150 357 142 36 150 15 150 50 414+Stroke 70

CBHA 15 200 300 607 142 36 150 15 300 50 464+Stroke 70

CBHA 30 50 100 280 172 36 150 15 100 60 527+Stroke 85

CBHA 30 100 150 380 172 36 150 15 150 60 492+Stroke 85

CBHA 30 200 300 630 172 36 150 15 300 60 492+Stroke 85

CBHA 60 50 100 317 222 67 150 15 100 80 559+Stroke 110

CBHA 60 100 150 417 222 67 150 15 150 80 518+Stroke 110

CBHA 60 200 300 667 222 67 150 15 300 80 507+Stroke 110

CBHA 110 50 100 357 274 67 150 15 100 120 626+Stroke 135

CBHA 110 100 150 457 274 67 150 15 150 120 594+Stroke 135

CBHA 110 200 300 707 274 67 150 15 300 120 562+Stroke 135

Ordering Example:

CBHA15 50 100 K F
� � � � �
� � � � �� Joining� � � �
� � � �� With spring-centered console� � �
� � �� Stroke� �
� �� Reach (L1)�
�� Force (kN)

Please note:
The measurements given here are to be taken as standards, which will be adjusted if and when
required.

*Punch and die are each arranged according to customers specifications

Model Cylinder Force Cylinder Stroke Power Stroke
~kn ¯ mm

CBHA 15 15 50 50-150 6

CBHA 30 30 63 50-150 6

CBHA 60 60 80 50-150 6

CBHA 110 110 100 50-150 6

Die

Punch
holder

Die holder

without console

with equalising console 
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Typical Application C-frame Systems CB
Our C-frame systems are
individually adapted for each 
application. The technichal
dimension drawings should
therefore be taken as guidelines
for your pre-design.

Subject to technical modifications without notice.

CBMZ Series for Joining

Punch with retainer

Die

Stroke

CBMZ Series for Punching

Polyurethane
retainerDie

Stroke
Punch holder

CBMZ Series for Stamping

Stroke
Stamping

tool
Punch

CBMZ Series for Stamping (with type holder)

Stroke
Type holder Punch
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Ordering Key C-frame Systems

Subject to technical modifications without notice.

CB MZ 28 150 50 K S T12

Model:

Drive:
MZ = Multi-power Cylinder
PZ = pneumatic cylinder
HZ = hydraulic cylinder
HA = HydroAir Cylinder

Frame size/Joining force in kN:

Reach:

150 = 50mm (50, 100, 150, 200, 650)

Stroke:
50 = 50mm (50, 100, 150)

Bracket/Equalizer

Process:
F = Joining
S = Punching
ST = Setting
P = Stamping

Stamping tool options:
P TH 6 4Ð

P U 6 5Ð A3

Type height
Number of digits
Type holder
Stamping process

3 digits automatically changing
Option: M = manual adjustment

Number of digits (5)

Type height in mm

Stamping tool position:
u = bottom / mounted on jaw side
o = top /mounted on cylinder side

Stamping process
Sensor:

T12:   Inductive sensor 24V, 1 exit
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Toggle Lever Unit
Compact forming lever unit in which the high
pressing forces of up to 100 KN (10 to) are gene-
rated via an toggle conversion integrated in the
tool housing. Thus, a power amplification of
approx. 1:10 is realized in the end position. For
this reason, normal pneumatic cylinders with 5
bar operating pressures are sufficient for the
drive.

Unlike C-frames, the forming force affects the
work piece via a hinge-mounted swivel arm.

The punch, guided on the swivel arm, practically ro tates into the die Ð without a loss of
quality or number of pieces per die Ð as shown by more than 1,000 applications in car
body production.

Particular advantage:
The fully openable swivel arm completely enables co mponent horizontal removal. The
additional traversing unit required by conventional  C-frame systems is not necessary.

Toggle joints cause power
amplification of 1:10

Needle
bushings

Piston rod

Swivel arm
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Toggle Unit Structure
Unit housing with
integrated toggle mechanism

Optional swiveling console as
unit equalisation 
(Spring centered or pneumatic)

Double-acting
pneumatic cylinder

Swivel arm 

Ready-to-use mounted
tool set for punching,

joining, stamping, etc.

Jaw with adapter for die

Product Range Overview
Model Drive* Force at 50 mm Opening Angle Reach

reach (KN) (mm) (mm)
PFS 100 Pneumatic 10 75¡ 50-200
PFS 200 Pneumatic 21 75¡ 50-200
PFS 400 Pneumatic 35 75¡ 50-200
PFS 900 Pneumatic 80 75¡ 50-250
PFS 2200 Pneumatic 110 75¡ 50-250

*We optionally offer all toggle lever units also with hydraulic cylinders of model code HFS

Typical Applications

Toggle unit
with hydraulic drive
as double punch unit

Clinching unit with hydraulic cylinder
and swivelling console 
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Subject to technical modifications without notice.
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Toggle Unit PFS
Ð Housing and toggle mechanisms

in rugged steel construction
Ð Drive unit pneumatic cylinder
Ð Operating pressure 5 bar
Ð Jaw and swivel arm adjusted to

work piece geometry
Ð Ready-to-use with tools for

forming processes, punching,
stamping, joining

Ð Options:
- End position sensor
- Spring-centered console
- Hydraulic cylinder (HFS series)
- Process monitoring

Model B8 B9 B10 D1 D2 D3 D4 D5 L1 L2 L3 L4 L5
min min H7 H7 max.

PFS 100 70 32 25 80 10 M10 M10 8 418 40 35 80 228

PFS 200 75 32 35 125 10 M10 M10 8 433 125 25 100 225

PFS 400 78 40 35 125 10 M12 M12 8 504 105 50 80 272

PFS 900 78 40 35 125 10 M12 M12 8 671 105 50 80 272

PFS 2200 128 60 35 180 10 M20 M16 10 900 120 60 80 389

Model L6 L7 L8 L9 L10 L11 L12
+0,2

PFS 100 165 95 15 71 20 150 190

PFS 200 142 110 15 66 51 125 233

PFS 400 147 120 18 65 50 120 220

PFS 900 147 120 18 65 50 120 220

PFS 2200 192 180 25 85 50 180 280

Model Pressing force kN Torque B1 B2 B3 B4 B5 B6 B7*
reach mm Nm

50 100 200 �

PFS 100 10 6 3,5 600 30 40 68 94 9 62 40

PFS 200 21 12,8 7 2000 25 50 70 145 7,5 72 52

PFS 400 35 22,8 13,3 4000 40 60 65 145 6 100 80

PFS 900 80 51,5 30 9000 40 60 65 145 6 100 80

PFS 2200 110 97 68 22000 50 100 85 200 10 130 90

Ordering Example:

PFS 400 60 SK F T06
� � � � � �
� � � � � �� Sensing system� � � � �
� � � � �� Joining design� � � �
� � � �� With swiveling console� � �
� � �� Reach (standard)� �
� �� Construction size�
�� Model

Ordering Key T†NKERS Sensing Systems:
T06 Inductive Sensor 24 V, 1 Exit 3 LEDs
T08 Pneumatic Sensor

Maximum Opening Angle:
PFS 100 Ð 900 = 75¼
PFS 2200        = 60¼

L1=Maximum Opening Angle

Reach

45-84_Forming_GB 05.07.2006 8:32 Uhr Seite 76



77

Swivelling Console SK...
for PFS/HFS Toggle Unit

Subject to technical modifications without notice.

Model B1 B2 B3* B4 B5 B6 B7 B8 B9 B10 B11* D12 D1
±0,02 ±0,2 ±0,02 ±0,2 H7

SK 100 178 - - - - - - 62 86 10 50 203 30

SK 200 182 147 127 40 85 - - 52 96 10 60 210 35

SK 400 195 - 125 50 - 5 30 60 130 12 80 225 40

SK 900 195 - 125 50 - 5 30 60 130 12 80 225 40

SK 2200 275 - 190 60 - 15 40 80 160 12 100 313 50

Model D2 D3 D4 D5 L1 L2 L3 L4 L5 L6 L7* L8* L9
H7 H7 +0,02 ±0,2 ±0,02

SK 100 - - 8 M10 190 20 150 71 - - - - -

SK 200 M10 10 8 M10 233 51 125 66 - - 36 54 21

SK 400 M12 10 8 M12 220 50 120 65 105 180 45 - -

SK 900 M12 10 8 M12 220 50 120 65 105 180 45 - -

SK 2200 M16 10 10 M16 280 50 180 85 140 220 45 - -

Model R1

SK 100 25

SK 200 28

SK 400 30

SK 900 30

SK 2200 40

Ordering Example:

SKO 400
� �
� �
� �
� �� lever unit model�
�
�� console model

*Tolerance for dowel holes ±0,02, for screw holes ±0,1

45-84_Forming_GB 05.07.2006 8:32 Uhr Seite 77



78

Typical Application Toggle Lever Unit PFS
Our Units are individually adapted 
for each application. 
The technichal dimension drawings 
should therefore be taken as 
guidelines for your pre-design.

Subject to technical modifications without notice.

Die

Jaw

Die

Jaw

Chip exhaust

Punch
+

Retainer

+
Retainer

Punch

Clamp arm

Clamp arm

PFS... Toggle Unit for Punching

PFS... Toggle Unit for Joining

Stamping
tool

Stamping
tool

Jaw

Jaw Jaw

Punch

Punch

Punch

Type holder with
stamping tool

Clamp arm

Clamp arm Clamp arm

PFS... Toggle Unit for Stamping,
stamping tool mounted on jaw 

PFS... Toggle Unit for Stamping,
stamping tool mounted 

on clamping arm

PFS... Toggle Unit for Punching
with type holder
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Subject to technical modifications without notice.

Ordering Key Toggle Unit

PFS 400 60 P TH8 70¼T12

Model:

Frame sizes:
100
200
400
900

Reach Standard:
50 Ð 200 mm

Process / Application:
F = Joining
S = Punching
P = Stamping

Stamping tool specifications:

P TH 6 4Ð

P U 6 5Ð A3

Type height in mm

Number of digits

Type holder

Stamping process

3 digits automatically changing

Number of digits (5)

Type height in mm

Stamping tool position:
u = bottom / mounted on jaw side
o = top /mounted on arm side

Stamping process
Opening angle:

Sensor:
T12:   Inductive sensor 24V, 1 exit
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