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1.    Introduction 

This product has been designed according to actual state of the 

engineering, and corresponds to a valid European and national standards 

and directives. The product is corresponding with the relevant standards. 

All declarations and documents are deposited at the producer.  

The product has a corresponding level of electromagnetic resistance 

to his ability of undisturbed running in the usual environment. 

You should read this documentation, before you start using this 

product.   

The producer doesn´t take responsibility for damaging device and 

accidents caused to individuals, which result from the incompetent 

manipulation. The producer also isn´t responsible for damaging property 

and casualties caused by incompetent manipulation with this product or 

by contravening safety regulations. For security reasons and reasons of 

registration (CE) you hasn´t to make any changes in its internal 

arrangement. The product is intended for using by persons with relevant 

qualification. Incompetent handling can damage product.   

After the end of its working life, the product must be disabled or 

scrapped according to the laws. Protect your environment and deliver 

your product to the central collection electro-scrap or return to producer 

to ensuring its liquidation.  
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2.    General description 

The TENZ2365E tensometric converter is a digital electronic 

device that allows connection and processing of the signal from the 

tensometric sensor. It is equipped with USB to connect to the computer. 

The tensometric signal is measured by a 16-bit AD converter and the 

measured value is transferred to the computer where it is further 

processed. The data transfer rate can reach up to 500 measured values 

per second, which is also the maximum measurement speed. 

The instrument is mounted in a plastic box for wall mounting. The 

device has three indication diodes that inform the user of the status of the 

device during operation. The green LED indicates the supply voltage, 

the yellow diode indicates the measurement and data transmission and 

the red LED indicates the active output circuit. On the side wall of the 

cabinet is a Reset button that allows you to reset the device without 

disconnecting the USB connector. The device is powered directly from 

the USB interface. 

Using jumpers in the sensor connector, the device can recognize up 

to 16 different sensors and assign the appropriate configuration 

parameters stored on the computer. The addressing of the sensors is 

given in Appendix 2. Included is software that allows you to set 

parameters, read measured values and other user functions. 

 

3.    Technical description 

The tensometric sensor in bridge connection is connected via four 

wires marked + I and -I to supply the sensor, and + U and -U for the 

output voltage of the sensor. The tensometric sensor is powered by a 5V 

DC voltage. Both sensor supply circuits contain protective resistors.  The 

value of resistors is shown on the product plate and depends on the 

tensometric sensor parameters. Annex 2 shows the connection of the 

sensor connector. 

The device is equipped with one logic input and one logical output 

that can be controlled from the computer. The INP logic input is 

activated by connecting it to the 0V terminal. Logic output OUT is in 

connection with the NPN common collector. It can be used, for example, 

by connecting the relay between the 5V and OUT terminals or by 

connecting the opto-coupler between these terminals. 



TENZ2365E                                                      Technical  documentation 

 5 

 

4.    Parameter settings and calibration  

Software installation: User software is not installed. Just copy the 

entire TENZ2365E folder to the hard drive. The software should work 

reliably for all common Windows versions. In case of problems, it is 

recommended that you run the program in Windows XP compatibility 

mode and also run the program as a computer administrator. You must 

have Excel installed on your computer to store data in a data file with the 

extension "xls". When measuring the highest frequency data, it is 

necessary to take into account that Windows is a "multitasking" system 

that is driven by events. Therefore, it may be easy, especially for slower 

computers, that Windows will not "follow" and the measurement will get 

into trouble. It is therefore advisable to disable other programs and tasks 

when measuring. 

User software: After start TENZ2365E.exe, the introductory 

window is opened. At the bottom of the window there is a status bar with 

information about the device connection status. At the top there are 

several user function menu items. The Measurement item opens a 

custom measurement window. Viewing opens a window to view the 

resulting charts stored on your computer's disk. The Device item allows 

you to set the device parameters. The Help item allows you to view text 

with a description of the device and program features. To display it, you 

must have Word installed on your computer. 

Elements in the block labeled Test measurement allow you to run, 

zero, and stop the periodic measurement that is intended for control 

purposes for the correct operation of the instrument. Zeroing is only 

local and not memorized. 

The Device parameters window contains parameters for the 

connected sensor and controls for input / output testing, zeroing, and 

calibration. The group called Calculation formula contains two values 

that allow you to mathematically adjust the measured signal value to a 

normalized result in the desired units. 

The formula has the form: Result = Multiplier x Measured - Zero 

The result is the value we require. The value obtained from the 

instrument is measured. By multiplying a constant, we multiply the 

measured value and after the Zero constant we add the result. The 

multiplication constant should be in the range of 0.5 to 1. The decimal 

point and the units are intended for the final formal adjustment of the 
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result. It is necessary to emphasize that the number of decimal places 

should be in accordance with the specified nominal value (see 

calibration) and the number of pieces of the AD converter. For example, 

if you specify a nominal value of 10, you need to select the decimal 

point 3 to use the transmitter range up to 10000 pieces. 

The group called CONTROL contains the Zeroing button to set the 

zero value of the resulting signal. The new zero value is stored in 

memory. Buttons On relay and Off relay are designed to test logic output 

function. The Input contact button allows you to read the logical input 

status. 

The group called CALIBRATION contains a button with a tool icon to 

display additional features for calibrating the device. 

Instrument calibration: The description of the instrument 

calibration in this documentation does not replace or address calibration 

curve and measurement errors that are performed in the appropriate 

calibration laboratory. The TENZ2365E uses a two-point (linear) 

conversion characteristic for signal processing from a tensometric 

sensor. Although most of the sensors show a slight non-linear 

dependence, the error caused by the linear approximation of this 

dependence is significantly smaller than the other influences affecting 

the sensor (hysteresis, temperature changes, mechanical influences, etc.). 

If necessary, the 2nd or 3rd order regression function can be used to 

perform numerical linearization of the conversion characteristic. That is, 

we enter several calibration values into the computer for specific 

measured values. The computer then determines the correction 

coefficients for the selected regression function and stores it in the 

device memory. Each measured value is then processed by this function. 

(Note: This feature is not built for the TENZ2365E, but can be added at 

extra charge if required). 

Self calibration consists of two steps. First, unload the tensometric 

sensor and press the Calibration zero value button. In the Force field, a 

zero value is preset. If the sensor load is not zero, then enter the real load 

value of the sensor in this field. After stabilizing the numerical data in 

the Measured field, press the Zero key. In the second step we load the 

sensors with a constant force (weight), preferably around the nominal 

load of the sensor, and in the computer, press the Calibration nominal 

value button. In the Force edit box, the power value is displayed. If the 

load of the sensor corresponds exactly to this load, we leave this value 

unchanged, otherwise enter a new load value that corresponds to the 
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current load of the sensor. Then press the Nominal button and the 

Measured field displays the value measured from the instrument to 

match the rated load. At the same time, the multiplication and zero 

constants are calculated and entered into the corresponding fields, which 

are additionally highlighted in color. If the multiplication constant is 

outside the tolerance field, a warning message with additional 

instructions (change the position of the decimal point and perform a new 

calibration) is displayed. 

The values of the calibration constants are stored automatically on 

the computer and can be entered manually if we do not want to use the 

built-in calibration functions. 

Note: From a mathematical point of view, the calibration process is 

a search for a straight line with two points. The standard equation of the 

line has the form: 

𝒚 = 𝒂. 𝒙 − 𝒃 

Where:  a is a straight line 

  b is the intersection of the line with the y-axis for x = 0 

  x are measured values from the instrument 

  y are the resulting load values 

When calibrating the instrument, constants a and b are calculated on 

the basic of two measurements by the following relationships: 

𝒂 =  
𝒚𝟏 − 𝒚𝟎

𝒙𝟏 − 𝒙𝟎
 

𝒃 = 𝒂. 𝒙𝟎 − 𝒚𝟎 
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5.  Measuring 

In the main program window, the Measurement item is in the menu, 

which opens a window called Measuring parameters. The group named 

Parameters contains the following items: 

In the Start measuring group can be selected the Manual by button 

or After force increases items. It’s determines the way of starting the 

measurement. The "starting" force can be entered in the Increasing force 

field. Signal polarity is either Positive or Both. The meaning of these 

items is the vertical axis of the graph. 

Zeroing at startup allows automatic zeroing of the device when 

measuring starts. Nominal value is important for determining the range 

of the vertical axis of the graph and represents its maximum value. 

Measurement time is an optional parameter that determines the time 

from start to finish. The Number of values depends on the specified 

measurement time and frequency. You can enter either the measurement 

time in seconds or the number of values, the second parameter changes 

automatically according to the measurement frequency. The Frequency 

of measurement is the instrument parameter and determines the sampling 

frequency (number of measurements per second). There are five 

frequencies: 50, 100, 250 and 500Hz. With the higher frequency the 

noise level of the AD converter is worse. Data transfer over the USB line 

reliably works at all frequencies. 

Use the Bold graph to select the graphical measurement curve 

thickness. The Data Counter allows you to enable / disable counting of 

measured data during measurement. 

Item Saving data GRAPH allows you to store measured data in a 

binary file that is intended for later viewing. By Saving to Excel, we will 

save the measured values to a XLS file. A prerequisite for this is the 

presence of Excel on your computer. Saving to CSV can store measured 

values in a CSV file. This is a text file where the values on one line are 

separated by a comma, and a dot is used as the decimal separator. 

The file name is automatically created for all file types from double 

digits of the year, month, and day, followed by the separator character 

and the file number. Files are always stored in the Data subdirectory. If 

you enable the Save measurement time entry, the time values for each 

measured value are also written to the saved file. The maximum number 

of measured data in one continuous batch is 1,048,575. Saving data into 
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an XLS file takes some time, depending on the number of data and 

computer speed.  

Other buttons are still in the window. With the button Start without a 

graph, we start the measurement process directly in this window. The 

measurement process is indicated by a vertical "bar graph" and 

information in the status bar (at the bottom of the window). Using the 

Stop measurement button, the measurement process can be terminated 

prematurely. Otherwise, the measurement is completed automatically. If 

we stop the measurement prematurely with a button, it is usually 

necessary to restart the device, which still measures and sends data until 

the set number of samples is reached. This is done by button Device 

reset. Using the Graphic measurement button, you can open another 

window to graphically record measured data. 

The window called Graphic record of measured values allows you 

to make measurements with a continuous display of measured values in 

the graphical record. Use the button Start measuring to start the 

measurement process. The course of measurement is indicated by 

information in the status bar (at the bottom of the window) and of course 

in the graph. Using the Stop measuring button, the measurement process 

can be terminated prematurely. Otherwise, the measurement is 

completed automatically. If we stop the measurement prematurely with a 

button, it is usually necessary to restart the device, which still measures 

and sends data until the set number of samples is reached. 

 

6.  Viewing measured values 

In the main program window, the Viewing menu item open a window 

titled Viewing of measured values. Immediately after opening the 

window you can choose one of the archive files. Use the arrow buttons 

to move the graphical entry from left to right. Buttons with magnifiers 

can compress or expand recording. A nominal value corresponding to 

100% of the vertical axis is shown in the left part of the window below 

the vertical axis. In addition to placed arrows, this value can be increased 

or decreased within the specified range, which is immediately reflected 

in the graphics. The status bar shows more information about the 

displayed data. Use the New Data button to open a different file of 

measured data. Use the Print graph button to print the graph on the 

printer. 
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7.  Technical parameters  

Power supply:   5V from USB  

     Box dimension:   120 x 80 x 50mm (w x h x l) 

Power of the tensometric sensor: 5VDC  

Measurement mode:   bipolar 

Measuring range:   -80mV to +80mV 

Measurement resolution:  0 to 65535 bit 

Measuring speed:   50 to 500 sample/sec 

Communication interface:     USB (19200Bd) 

Maximum number of measured data:  1 048 575 

Operational temperature:  -10 to 40 °C 

Working environment:  normal - ČSN 33 2000-3 

 

  

 

 

 

 

 
 

             Service and production: 

   http://www.aterm.cz 
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+I   +U   -U   -I    0V                              Interface  

         Tensometr                                           USB 

232          
 

Tensometr 

       Input      Output                                                                                   
     0V  INP  OUT  5V                                               

  

 

Annex 1: mounting diagram 
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Tensometr 

1 2 3 4 

+I -I -U +U 

6 7 8 9 5 

0:   -           -        -          -          

0V 

1:   +          -        -          -          

2:   -          +        -          -          

3:   +         +        -          -          

4:   -           -        +         -          

5:   +          -        +          -          

6:   -          +        +         -          

7:   +         +        +         -          

8:   -           -        -          +         

9:   +          -        -          +          

10:   -          +        -          +          

11:   +         +        -          +          

12:   -           -        +         +          

13:   +          -        +         +          

14:   -          +        +         +          

15:   +         +        +         +          

Adress        Jumper with 0V 

  

7. Annex 2: sensor connector type Canon9 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


