
 

 

 
 
 
 
With this product overview you can assemble the appropriate components for your application 
in a fast and simple way. You keep the overview of al l  types with all  possible options and 
cabl ing requirements. 
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1 INTAX® Linear Motor Axes with integrated servo controller 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

INTAX® = integrated Axis
· Integrated servodrive, motor wiring and cable chain 

· Two connectors only, one for Ethernet Bus (EtherCAT, Ethernet, Profinet etc.) and the other for 12V ς 36VDC  

· Absolute measurement system with 1µm resolution, no reference drive necessary 

· No space is required in the control cabinet 

 
 

 
Magnetic absolute measurement system with 1˃m resolution and bidirectional repetitive accuracy +/- 2 m˃ 

 

Type 
Stroke 
[mm] 

Force Fn/Fp 
[N] 

Weight Slider/Total  
[g] 

L Installation  
[mm] 

Art. No 

      
Tx   50F08 50 (1.97") 8/24 (1.8/5.4 lbf) 170/425 (0.37/0.94 lbs) 149 (5.87") 125.00.00 
Tx 100F08 100 (3.94") 8/24 (1.8/5.4 lbf) 170/550 (0.37/1.21 lbs) 201 (7.91") 125.01.00 
Tx 200F08 200 (7.87") 8/24 (1.8/5.4 lbf) 170/800 (0.37/1.76 lbs) 299 (11.77") 125.02.00 
Tx 400F08 400 (15.75") 8/24 (1.8/5.4 lbf) 170/1300 (0.37/2.87 lbs) 500 (19.69") 125.03.00 
Tx 600F08 600 (23.62")  8/24 (1.8/5.4 lbf) 170/1800 (0.37/3.97 lbs) 700 (27.56") 125.04.00 
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«GO» and the axis runs!  

Everything runs automatically:  
Simply connect the USB-C cable and a virtual network 
adapter is created on the PC/laptop. And by entering 
«run.Webmotion» in Windows Explorer, the web 
browser opens with WebMotion®. Button Quick Start, 
click on «GO» and the axis is running. No download, no 
installation of an app, no purchase of a license code 
and no registration, very user friendly. 
 
 

 

²ƘŀǘΨǎ ōŜƘƛƴŘ ƛǘΚ 

The decisive factor is the integrated servo controller with web server and the WebMotion® graphical user interface. 
This HTML5-based operator interface can be accessed via any web browser. 
For professional machine integration, the axis offers fully developed Ethernet fieldbus communication with various 
protocols. 
 
With connection to the 24VDC supply, the axis is directly ready for operation. The power supply is separate for 
controller and power output stage. This means that STO is already included as a functional safety feature. If the power 
output stage is interrupted, communication is maintained. 
 
 

A milestone of miniaturization 

The INTAX® linear motor axis pushes the boundaries of miniaturization and shows what is technologically feasible 
today. The idea of physically building the servo controller into a motor axis is not new, and there are some servo 
motor suppliers that build the motion controller in directly. For linear motor axes, the INTAX® is the only solution 
available on the market with a fully integrated servo controller.  
 
The INTAX® linear motor axes were specifically designed for miniaturization to integrate the electronic boards, motor 
wiring and cable trailing into the «free space» of the mechanical design. For this reason, the design of the axis was 
redesigned and the electronics were extremely compressed and distributed on different PCBs.  
 
It is not visible from the outside where the servo controller is located. This results in an incredibly compact design with 
a slim, clear geometric shape. This allows engineers to build their machines and systems smaller and more space-
efficient. Wiring, connectors and space for a servo controller are no longer required. And compared to conventional 
toothed belt and spindle drives, the INTAX® linear motor direct drive is more precise, faster and quieter. 
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1.1 Connecting Cable INTAX® 

 
Simply supply main power and a communications 
cable and your system integration is complete!  
The connecting cable for the power/logic and the 
communication are re suitable for cable chains 
and are available from stock in a standard length 
of 1.5m (59"). Customized lengths from 0.1m (4") 
to 20m (787") are available on request. The 
power/logic connection cable has a minimum 
bending radius of 65mm (2.6") for continuous 
motion and 32mm (1.3") for fixed cables. The 
connection cable for the Ethernet connection has 
a minimum bending radius of 41mm (1.6") for 
continuous movement and 22mm (0.9") for fixed 
cables. 

 

Connecting Cable shielded, 
suitable for cable chains 

Length 
[m] 

Cable  
Ø  

[mm] 

Power/Logik 
Art. No. 

Cable  
Ø  

[mm] 

Ethernet 
 Art. No. 

      

INTAX®  
Temp. moving -25° up to +80° 

oil resistant  

1.5  
(59")  

 

0.1-20 
(4"-787")  

5.4 
(0.21") 

150.80.00 
150.80.10 

5.3 
(0.21") 

150.81.00 
150.81.10 

 
 
 

1.2 INTAX® Bus communication 
 
For professional machine integration, the axis offers fully developed 
Ethernet fieldbus communication with various protocols. The fieldbus 
connector provides a direct connection to the PLC, where currently the 
EtherCAT, Ethernet I/P and Profinet protocols are supported, more will 
follow.  
 
Together with the library, similarly to PLCopen®, the axis can be put 
into operation immediately in cyclic synchronized mode or in profile 
position mode. The linear measuring system with absolute position 
allows an immediate start, without prior referencing to a zero point. 
 

 
 

Ethernet Bus  Art. No. 

 
EtherCAT® 
PROFINET® 

EtherNet/IP® 
POWERLINK® 

 

Optional bus connection INTAX® 
 Fast, internal data connection via data and 

address bus 

 
145.00.00 
145.00.10 
145.00.20 

Coming soon 
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1.3 Mounting INTAX® 
 

Fixing Screws Screws Art. No. 

   

INTAX® Tx 
12 x hexagon 

socket screws M3 x 8 
145.01.00 

 
Tx   50F08 = 1 Set 
Tx 100F08 = 1 Set 
Tx 200F08 = 1 Set  
Tx 400F08 = 2 Sets   
Tx 600F08 = 3 Sets    

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 

Dowel bushings Dowel bushings Ø 6mm Art. No. 

   

INTAX® Tx 
10 x Ø 6mm  

-0.004/ -0.012  
x 2.8mm 

136.12.00 

Cross Table Fitting 
Screws and  

dowel bushings  
Art. No. 

   

INTAX® Tx 
To INTAX® Tx 

2 x dowel bushings  
Ø6 x 2mm 

4 x hexagon socket screws, 
M3 x 30 (1.18") 

145.01.01 
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2 ELAX® Electric Linear Motor Slide 

ELAX® is the evolutionary step of the widespread pneumatic slides. The great accomplishment is the patented compact 
integration of the linear motor in the slider case, resulting in a force/volume ratio 
which has hitherto never been achieved. A further essential key factor for future 
oriented automation solutions with ELAX® are the components with direct screw 
connections, the flexible one-ŎŀōƭŜ ŎƻƴƴŜŎǘƛƻƴ ŀƴŘ ǘƘŜ ŦǳƴŎǘƛƻƴ άŦƻǊŎŜ ŎŀƭƛōǊŀǘƛƻƴέ 
with which you can control, limit and monitor forces ς no need for an additional 
force sensor.  
 

ELAX® data sheets and CAT data (STEP) can be downloaded from 
www.jennyscience.ch 

 
 
 
 
 
 
 

 
Magnetic measurement system with 1˃m resolution and accuracy +/- 10˃ m 

Type 
Stroke 
[mm] 

Force Fn/Fp 
[N] 

Weight 
slide/Tot. (+ weight 

comp.) [g] 

L min  
[mm] 

L max 
[mm] 

Art. No 

       
Ex 30F20 30 (1.18") 20/60 (4.5/13.5 lbf) 195/560 (+165) 

(0.43/1.23 (+0.4) lbs) 
110 (4.33") 140 (5.51") 116.00.00 

Ex 50F20 50 (1.97") 20/60 (4.5/13.5 lbf) 265/630 (+200) 
(0.58/1.39 (+0.4) lbs) 

130 (5.12") 180 (7.09") 116.01.00 

Ex 80F20 80 (3.15") 20/60 (4.5/13.5 lbf) 340/780 (+270) 
(0.75/1.72 (+0.6) lbs) 

178 (7.01") 258 (10.16") 116.02.00 

Ex 110F20 110 (4.33") 20/60 (4.5/13.5 lbf) 415/945 (+440) 
(0.91/2.08 (+1) lbs) 

208 (8.19") 318 (12.52") 116.03.00 

Ex 150F20 150 (5.90")  20/60 (4.5/13.5 lbf) 490/1110  
(1.08/2.45 lbs) 

268 (10.55") 418 (16.46") 116.04.00 
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Note: ELAX® option cleanroom, food industry and pharmaceutical industry  
The ELAX® can be mounted in clean room standard with additional charge of 10%. The ball 
bearing carriages are filled with a special lubrication. If you wish to use this option, please 
add the note αht¢Lhb /[9!bwhhaκChh5Lb5¦{¢wL9κ!b5 tI!wa!/9¦¢L/![ Lb5¦{¢w¸έ 
(depending on your requirement) on your purchase order.  

 
 

Cable Connection  Art. No 

   

Ex F20 
Cable connection mounted on 

the left side *) 
136.05.00 

 
 
* cable connection on the side not possible for vertical axes with weight compensation mounted on the left side. 

 

2.1 Connecting Cable ELAX® 
 
With ELAX® the cables are directly mounted into the linear motor case in 
favor of the compactness. The flexible one-cable connection is absolutely 
revolutionary which significantly simplifies the machine cabling. The cable is 
mounted on the back of the linear motor slide by default. Optionally the 
cable can be mounted on the left side.  
 
In just one cable there are the wires for encoder, the 3 phases for the linear 
motor and for the communication between ELAX® and XENAX® servo 
controller. The anthracite colored TPU connection cables are clean room 
capable and as a standard length of 1.5m (59") on stock available. Custom 
lengths from 0.1 (4") up to 20m (787") can be supplied upon request. These 
connection cables have a min bending radius of 40mm (1.6") for moving 
cables and 16mm (0.7") for fixed cables. The cable can withstand more than 
1 million cycles of torsional stress at ±90° over a length of 1m. 

 
As an option, extension cables are also available. The connection cables are fix mounted to the motor and are only sold 
together with the linear Motor Slide. 

 

Connecting Cable shielded,  
suitable for cable chain 

Length 
[m] 

*) Linear 
Motor Type 

 

 

15 Pol D-Sub Connector 
and 3 Pol Wago 3,5mm (0.14") 

Art. No 

    

ELAX® anthracite, 
TPU, clean room 

Operating temp. -40°C up to + 80°C, 
Ø 8mm (0.31") 

1.5 
(59") 

Ex 30F20 
Ex 50F20 
Ex 80F20 
Ex 110F20 
Ex 150F20 

150.51.30 
150.51.35 
150.51.40 
150.51.45 
150.51.50 

0.1-20 
(4" - 787") 

Ex 30F20 
Ex 50F20 
Ex 80F20 
Ex 110F20 
Ex 150F20 

150.51.31 
150.51.36 
150.51.41 
150.51.46 
150.51.51 

 
*) Each type of linear motor slide has internally a different cable strip length; therefore, they all have a different article 
identification number. 

1 

Overall length cable max. 20m 
No. Of intermediate cable max. 1Stk. 
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Connecting Cable prepared  
for extension, 

 shielded, suitable for cable chain 

Length 
[m] 

Type 
Electric Slide *) 

 

 15 Pol D-Sub  
connector (2 rows) 

Art. No 

    

ELAX® anthracite, with 15 Pol D-Sub 
connector (2 rows), TPU, clean room 
Operating temp. -40°C up to + 80°C 

Ø 8mm (0.31") 

1.5 
(59") 

Ex 30F20 
Ex 50F20 
Ex 80F20 
Ex 110F20 
Ex 150F20 

150.52.30 
150.52.35 
150.52.40 
150.52.45 
150.52.50 

0.1-20 
(4" - 787") 

Ex 30F20 
Ex 50F20 
Ex 80F20 
Ex 110F20 
Ex 150F20 

150.52.31 
150.52.36 
150.52.41 
150.52.46 
150.52.51 

 
*) Each type of electric slide has internally a different cable strip length; therefore, they all have a different article identification 
number. 

 
 

2.2 Extension or Intermediary Cable Removable ELAX® 
 
Extension cables are also useful for highly dynamic multi axis 
applications with cable chains. The replaceable extension cable is 
plugged onto a connecting cable. These anthracite TPU extension 
cables have a min. bending radius of 40mm (1.6") for moving 
cables and 16mm (0.7") for fixed cables.  
 
 
 
 

Extension cable, shielded, suitable for 
cable chain 

Length  
[m] 

15 Pol D-Sub socket (2 rows),  
15 Pol D-Sub plug (3 rows) &  

3 Pol Wago 3,5mm (0.14") 
Art. No. 

   

ELAX® anthrazit, TPU,  
clean room  

Operating temp. -40°C up to + 80°C 
Ø 8mm (0.31") 

1.5 
(59") 

150.56.01 

0.5-20 
(20" - 787") 

150.56.05 

 
 

3 

2 
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Intermediary cable shielded,  
suitable for cable chain  

Length 
[m] 

 

15 Pol D-Sub socket (2 rows),  
15 Pol D-Sub plug (2 rows)  

Art. No. 

   
ELAX® anthrazit, TPU,  

clean room  
Operating temp. -40°C up to + 80°C 

Ø 8mm (0.31") 

0.5-20 
(20" - 787") 

150.56.10 

 

2.3 Vertical Weight Compensation ELAX® 
 
In case of power interruption the linear motor of the ELAX® linear motor slides is powerless. If the axis is applied vertically, the 
slider falls downwards. With this weight compensation mounted on the left side *  available for the ELAX® Ex 30F20 up to Ex 
110F20, based on spring force, the slider moves upwards in case of power interruption. 
 
The case of the ELAX® weight compensation can be equipped with different types of spring packages for external payloads of 
0-500g (0-1.10lbs), 500-1000g (1.10-2.21lbs), 1000-1500g (2.21-3.31lbs)  and 1500-2000g (3.31-4.41lbs). For existing ELAX® linear 
motor slides with weight compensation, the spring packages can be reordered and can be replaced and mounted very simply 
on your own.  
 
* A cable connection mounted on the left side (Art. No. 136.05.00) is not possible for ELAX® linear motor slides with weight 
compensation mounted on the left side. 
 

ELAX® Weight compensation Left side Right side 

   

Retracted 

  

Extended   

 

4 
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Ex 30F20 Weight Compensation retracted Art. No. 

   
Case and Cover left side 
Case and Cover right side 

Please select the spring package corresponding  
to your payload. 

136.00.00 
136.00.01 

Spring package, 
replaceable 

0-500g (0-1.10lbs) retracted 136.00.05 
500-1000g (1.10-2.21lbs) retracted 136.00.10 
1000-1500g (2.21-3.31lbs) retracted 136.00.15 
1500-2000g (3.31-4.41lbs) retracted 136.00.20 

 

Ex 30F20 Weight Compensation extended Art. No. 

   
Case and Cover left side 
Case and Cover right side 

Please select the spring package corresponding  
to your payload. 

136.00.50 
136.00.51 

Spring package, 
replaceable 

0-500g (0-1.10lbs) extended 136.00.55 
500-1000g (1.10-2.21lbs) extended 136.00.60 

1000-1500g (2.21-3.31lbs) extended 136.00.65 
1500-2000g (3.31-4.41lbs) extended 136.00.70 

 

Ex 50F20 Weight Compensation retracted Art. No. 

   
Case and Cover left side 
Case and Cover right side 

Please select the spring package corresponding 
to your payload. 

136.01.00 
136.01.01 

Spring package, 
replaceable 

0-500g (0-1.10lbs) retracted 136.01.05 
500-1000g (1.10-2.21lbs) retracted 136.01.10 
1000-1500g (2.21-3.31lbs) retracted 136.01.15 
1500-2000g (3.31-4.41lbs) retracted 136.01.20 

 

Ex 50F20 Weight Compensation extended Art. No. 

   
Case and Cover left side 
Case and Cover right side 

Please select the spring package corresponding 
to your payload. 

136.01.50 
136.01.51 

Spring package, 
replaceable 

0-500g (0-1.10lbs)  extended 136.01.55 
500-1000g (1.10-2.21lbs) extended 136.01.60 

1000-1500g (2.21-3.31lbs) extended 136.01.65 
1500-2000g (3.31-4.41lbs) extended 136.01.70 

 

Ex 80F20 Weight Compensation retracted Art. No. 

   
Case and Cover left side 
Case and Cover right side 

Please select the spring package corresponding  
to your payload. 

136.02.00 
136.02.01 

Spring package, 
replaceable 

0-500g (0-1.10lbs) retracted 136.02.05 
500-1000g (1.10-2.21lbs) retracted 136.02.10 
1000-1500g (2.21-3.31lbs) retracted 136.02.15 
1500-2000g (3.31-4.41lbs) retracted 136.02.20 
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Ex 80F20 Weight Compensation extended Art. No. 

   
Case and Cover left side 
Case and Cover right side 

Please select the spring package corresponding  
to your payload. 

136.02.50 
136.02.51 

Spring package, 
replaceable 

0-500g (0-1.10lbs) extended 136.02.55 
500-1000g (1.10-2.21lbs) extended 136.02.60 

1000-1500g (2.21-3.31lbs) extended 136.02.65 
1500-2000g (3.31-4.41lbs) extended 136.02.70 

 
Ex 110F20 Weight Compensation retracted Art. No. 

   
Case and Cover left side 
Case and Cover right side 

Please select the spring package corresponding  
to your payload. 

136.03.00 
136.03.01 

Spring package, 
replaceable 

0-500g (0-1.10lbs) retracted 136.03.05 
500-1000g (1.10-2.21lbs) retracted 136.03.10 
1000-1500g (2.21-3.31lbs) retracted 136.03.15 
1500-2000g (3.31-4.41lbs) retracted 136.03.20 

 
Ex 110F20 Weight Compensation extended Art. No. 

   
Case and Cover left side 
Case and Cover right side 

Please select the spring package corresponding  
to your payload. 

136.03.50 
136.03.51 

Spring package, 
replaceable 

0-500g (0-1.10lbs) extended 136.03.55 
500-1000g (1.10-2.21lbs) extended 136.03.60 

1000-1500g (2.21-3.31lbs) extended 136.03.65 
1500-2000g (3.31-4.41lbs) extended 136.03.70 
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2.4 Chrome Steel Cover ELAX® 
 
With this chrome steel cover the modular matrix holes and threads are 
covered and the surface is smooth and easy to clean. With the cover the 
ELAX® linear motor slide becomes suitable for the food- and pharmaceutical 
industry or for clean rooms of laboratory automation or medical technology. 
 

For ELAX®  Art. No 

   
Ex 30F20 

Chrome steel cover ELAX® for 
monobloc and slide 

136.06.00 
Ex50F20 136.06.05 
Ex 80F20 136.06.10 
Ex 110F20 136.06.15 
Ex 150F20 136.06.20 

 
Please note: For ELAX® linear motor slides with weight compensation the 

chrome steel cover is not possible.  

 

2.5 Arrangement Possibilities with Direct Screw Connection ELAX® 
 
Modular system in perfection ς An essential key factor when the ELAX® slides 
with direct drive were developed. No matter if held flat, upright, as cross table 
or as linear cantilever, the ELAX® slides can be directly screwed together by 
dowel bushing without the need of adapter plates. The hole matrix has always 
a grid of 20 x 50mm (0.79" x 1.97"). 

 
 
 
 
 
 
 
 

2.5.1 Y-Z Pick and Place flat 
 

Pick and Place flat 
Screws and  

dowel bushings  
Art. No. 

   

Ex F20 

4 x dowel bushings  
Ø 6mm (0.24") 

4 x hexagon socket screws, 
M3 x 30 (1.18") 

136.10.00 

 

2.5.2 Cross Table Fitting 
 

Cross Table Fitting 
Screws and  

dowel bushings  
Art. No. 

   

Ex F20 

4 x dowel bushings  
Ø 6mm (0.24") 

4 x hexagon socket screws, 
M3 x 30 (1.18") 

136.10.00 

Front flange 
Stainless steel, 
rust-free 57mm x 27.5mm x 6mm,  
                  (2.24" x 1.08" x 0.24") 
 
Hole matrix 20 x 50mm (0.79" x 1.97") 
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2.5.3 X-Z Pick and Place Upright 
 

Pick and Place 
upright 

Screws and  
dowel bushings 

Art. No. 

   

Ex F20 

2 x dowel bushings  
Ø 7mm (0.28") 

2 x torx with low head,  
M4 x 8 (0.31") 

136.10.01 

 
 
 
 

2.6 Fixing Screws ELAX® 
 

Fixing Screws Screws Art. No. 

   

Ex F20 
10 pcs M3 x 30 (1.18") 

hexagon socket screws for 
client's mounting plate 

136.11.00 

 
Ex 30F20 = 1 Set  Ex 150F20 = 3 Sets 
Ex 50F20/80F20/110F20 = 2 Sets    

 
 

2.7 Dowel Bushings Ø6 and Ø7 ELAX® 
 
 
The dowel bushings with an outside Ø 6mm (0.24") and M4 inside screw thread are used for the flat connections (X-
Y cross tables or Y-Z Pick and Place flat) with 4 x M3 screws. 
 

 
 
 
 
 
 
 

 
The dowel bushings with an outside Ø 7mm (0.28") and M5 inside screw thread are used where slide and front 
flange are connected upright with 2 x M4 screws: 
 

 
 
 
 
 
 

 

Dowel bushings 
Dowel bushings  
Ø 6mm (0.24") 

Art. No. 

   

Ex F20 
10 x Ø 6mm (0.24")   

-0.004/ -0.012  
x 2.8mm (0.11")   

136.12.00 

Dowel bushings 
Dowel bushings  
Ø 7mm (0.28") 

Art. No. 

   

Ex F20 
10 x Ø 7mm (0.28")   

 -0.005/ -0.014  
x 2.8 (0.11")   

136.12.01 
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3 LINAX® Linear Motor Axes 
 

3.1 LINAX® Lxc (compact) 
 
Compact series of linear motor axes in 
patented mono-bloc design. 
 
The magnets move while the coils are 
stationary. This means that the cables 
are stationary and there are no movable 
cable chains necessary in single axis 
applications. 
 
LINAX® Data sheets and CAD files (STEP) 
are available for download from 
www.jennyscience.ch 
 

 
 

 
 

 

Model 
Stroke 
[mm] 

Force Fn/Fp 
[N] 

Weight 
Slider/Tot. 

(+ Weight comp.) 
[g] 

Art. No. 

     
Lxc 44F08*) 44 (1.73") 08/24  

(1.8/5.4 lbf) 
130/350 (+90) 

(0.29/0.77 (+0.2) lbs) 
115.00.10 

Lxc 85F10*) 85 (3.35") 10/30 
(2.25/6.74 lbf) 

230/650 (+180) 
(0.51/1.43 (+0.4) lbs) 

115.01.00 

Lxc 135F10 135 (5.31") 10/30 
(2.25/6.74 lbf) 

320/880 
(0.71/1.94 lbs) 

115.02.00 

Lxc 230F10 230 (9.06") 10/30 
(2.25/6.74 lbf) 

450/1200 
(0.99/2.65 lbs) 

115.03.00 

     
Lxc 80F40*) 80 (3.15") 40/114 

(9.0/25.63 lbf) 
520/1470 (+335) 

(1.15/3.24 (+0.74) lbs) 
115.10.00 

Lxc 176F40*) 176 (6.93") 40/114 
(9.0/25.63 lbf) 

750/2150 (+530) 
(1.65/4.74 (+1.17) lbs) 

115.12.00 

Lxc 272F40 272 (10.71") 40/114 
(9.0/25.63 lbf) 

1050/2800 
(2.32/6.17 lbs) 

115.14.00 

 
The very compact Lxc series are based on the patented mono-bloc design. The coils 
are located in the mono-bloc and the magnets are at the bottom of the carriage 
slider. 
 
- Centering forced control for cross rolls cage as a standard 
¢Ƙƛǎ ŎŜƴǘŜǊƛƴƎ ŦƻǊŎŜ ŎƻƴǘǊƻƭ ǇǊŜǾŜƴǘǎ άŎŀƎŜ ŎǊŜŜǇά and increases the 
reliability and life time expectancy. 

- Glass scale with a resolution of 1 m˃, accuracy +/- 2 ˃ m 
- Optional: A resolution of 100nm  
-*) Optional: A vertical weight compensation is available. 
 

Cross roll cage contains a centering 
forced control with two toothed racks 
and a cog wheel.  
(System Schneeberger) 
















































































































































































