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CLAIMS 

 

1.  A method for determining a flow speed of a fluid in a 

fluid conduit comprising:  

 - applying an impulse signal to a first ultrasonic 

transducer, the first ultrasonic transducer being mounted 

 to the fluid conduit at a first location, 

 - receiving a response signal of the impulse signal at a 

second ultrasonic transducer, the second ultrasonic 

transducer being located at the fluid conduit at a second 

location, 

 - deriving a pre-determined measuring signal from the 

response signal, 

the derivation of the pre-determined measuring signal 

comprising  

 - digitizing the response signal or a signal derived 

therefrom with respect to amplitude,   

 -selecting a signal portion of the response signal 

or of a signal derived therefrom and reversing the 

signal portion with respect to time, the reversal of 

the signal portion comprising reversing an order of 

recorded samples of the received response signal,  

 and 

 - storing the pre-determined measuring signal for 

later use, 

 - providing the fluid conduit with a fluid that has a 

predetermined velocity with respect to the fluid con-

duit, 

 - applying the pre-determined measuring signal to one of 

the first and the second ultrasonic transducers, the  

measuring signal comprising a reversed signal portion 

with respect to time of a response signal of an impulse 

signal or of a signal derived therefrom and,  
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 - measuring a first response signal of the measuring 

signal at the other one of the first and the second 

ultrasonic transducer,    

 - deriving a flow speed of the fluid from the first 

response signal. 

 

2. The method according to claim 1, comprising 

- repeating the steps of applying the measuring signal 

and measuring the response signal in the reverse 

direction to obtain a second response signal, 

- deriving a flow speed of the fluid from the first 

response signal and the second response signal. 

 

3.  The method according to claim 1, wherein the signal 

portion that is used to derive the measuring signal 

comprises a first portion around a maximum amplitude of 

the response signal and a trailing signal portion, the 

trailing signal portion extending in time behind the 

arrival time of the maximum amplitude.   

 

4. The method according to claim 1, comprising 

- repeating the steps of applying an impulse signal and 

receiving a corresponding response signal multiple times, 

thereby obtaining a plurality of response signals, 

- deriving the measuring signal from an average of the 

received response signals.  

 

5. The method according to claim 1, comprising increasing the 

bit-resolution of the digitized signal for increasing an 

amplitude of a response signal to the measuring signal. 

 

6. The method according to claim 1, comprising decreasing 

the bit-resolution of the digitized signal for increasing 
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an amplitude of a response signal to the measuring 

signal. 

 

7. The method according to claim 1, wherein the bit 

 resolution of the digitized signal with respect to the 

amplitude is a low bit resolution. 

 

8. The method according to claim 1, comprising processing of 

at least one of the response signals for determining a 

change in the wall thickness of the conduit or for 

determining material characteristics of the conduit walls 

by determining longitudinal and transversal sound wave 

characteristics. 

 

9. A device for measuring a flow speed in a travel time 

ultrasonic flow meter, comprising 

 - a first connector for a first ultrasonic element, 

 - a second connector for a second ultrasonic element, 

 - a transmitting unit for sending an impulse signal to 

the first connector, 

 - a D/A converter, the D/A converter being connected to 

the first connector, 

 - an A/D converter, the A/D converter being connected to

 the second connector, 

 - a computer readable memory for storing the measuring 

signal. 

 - a receiving unit for receiving a response signal to the 

impulse signal from the second connector,  

 - a selection unit for selecting a portion of the 

received response signal or a signal derived therefrom, 

 - an inverting unit for inverting the response signal 

with respect to time to obtain an inverted signal, 

 wherein the inverting unit is provided for inverting the 

selected portion of the response signal with respect to 
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time to obtain the inverted signal, the inverting of the 

signal portion comprising reversing an order of recorded 

samples of the received response signal, 

 - a processing unit for deriving a measuring signal from 

the inverted signal and storing the measuring signal, 

the derivation of the measuring signal comprising 

digitizing the response signal or a signal derived 

therefrom with respect to amplitude. 

 

10. The device of claim 9, the device comprising 

 - a measuring signal generator, the measuring signal 

generator being connectable to the first connector or to 

the second connector, 

 - a transmitting means for sending the measuring signal 

to the first connector, 

 - a receiving unit for receiving a response signal of the 

measuring signal from the second connector, 

 - a second processing unit for deriving a flow speed from 

the received response signal. 

 

11. The device according to claim 9, the device comprising  

a direct digital signal synthesizer, the direct digital 

signal synthesizer comprising the ADC,  

a frequency control register, a reference oscillator, a 

numerically controlled oscillator and a reconstruction 

low pass filter, the ADC being connectable to the first 

and the second connector over the reconstruction low pass 

filter. 

 

12. The device according to claim 9, the device comprising  

 - a first ultrasonic transducer, the first ultrasonic 

transducer being connected to the first connector, 

 - a second ultrasonic transducer, the second ultrasonic 

transducer being connected to the second connector. 
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13. The device according to claim 9, comprising a portion of 

a pipe, the first ultrasonic transducer being mounted to 

the pipe portion at a first location, 

 and the second ultrasonic transducer being mounted to the 

pipe portion at a second location.  

 

14. A computer readable program code comprising computer 

readable instructions for executing the method according 

to one of the claims 1 to 8. 

 

15. A computer readable memory, the computer readable memory 

comprising the computer readable program code of claim 

14. 

 

16. An application specific electronic component, which is 

operable to execute the method according to claim 1. 

 

17. A method for determining a flow speed of a fluid in a

 fluid conduit comprising:  

 - providing the fluid conduit with a fluid that has a 

predetermined velocity with respect to the fluid con-

duit, 

 - providing an impulse signal to a first ultrasonic 

transducer, the first ultrasonic transducer being located 

at the fluid conduit at a first location,  

 - receiving a response signal of the impulse signal at a 

second ultrasonic transducer, the second ultrasonic 

transducer being located at the fluid conduit at a second 

location,  

 - deriving a measuring signal from the response signal, 

the derivation of the measuring signal comprising  
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 - digitizing the response signal or a signal derived 

therefrom with respect to amplitude and with respect to 

time, 

 - selecting a signal portion of the response signal or of 

a signal derived therefrom and reversing the signal 

portion with respect to time,  

 the reversal of the signal portion comprising reversing 

an order of recorded samples of the received response 

signal, 

 - storing the measuring signal for later use, 

 - providing the fluid conduit with the fluid, the fluid 

moving with respect to the fluid conduit,   

 - applying the measuring signal to one of the first and 

the second ultrasonic transducers,  

 - measuring a first response signal of the measuring 

signal at the other one of the first and the second 

ultrasonic transducer,    

 - deriving a flow speed of the fluid from the first 

response signal. 

  

18. A device for measuring a flow speed in a travel time 

ultrasonic flow meter, comprising 

 - a first connector for a first ultrasonic element, 

 - a second connector for a second ultrasonic element, 

 - a transmitting unit for sending an impulse signal to 

the first connector, 

 - a receiving unit for receiving a response signal to the 

impulse signal from the second connector,  

- an inverting unit for inverting the response signal 

with respect to time to obtain an inverted signal, 

- a processing unit for deriving a measuring signal from 

the inverted signal and storing the measuring signal, the 

derivation of the measuring signal comprising digitizing 
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the response signal or a signal derived therefrom with 

respect to amplitude,   

- a selection unit for selecting a portion of a received 

response signal or a signal derived therefrom,  

- an inverting unit, wherein the inverting unit is 

provided for inverting the selected portion of the 

response signal with respect to time to obtain the 

inverted signal, the inverting comprising reversing an 

order of recorded samples of the received response 

signal, 

 - a measuring signal generator for generating a measuring 

signal comprising a reversed signal portion with respect 

to time of a response signal of an impulse signal or of a 

signal derived therefrom, the measuring signal generator 

being connectable to the first connector or to the second 

connector, 

- a D/A converter, the D/A converter being connected to 

the first connector, 

 - an A/D converter, the A/D converter being connected to 

the second connector, 

 - a computer readable memory for storing the measuring 

 signal, 

 - a transmitting means for sending the measuring signal 

to the first connector, 

 - a receiving unit for receiving a response signal of the 

measuring signal from the second connector, 

 - a processing unit for deriving a flow speed from the 

received response signal. 

 

19. The device according to claim 18, the device comprising  

 a direct digital signal synthesizer, the direct digital 

signal synthesizer comprising the ADC,  

 a frequency control register, a reference oscillator, a 

numerically controlled oscillator and a reconstruction 
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low pass filter, the ADC being connectable to the first 

and the second connector over the reconstruction low pass 

filter. 

 

20. The device according to claim 18, the device comprising  

 - a first ultrasonic transducer, the first ultrasonic 

transducer being connected to the first connector, 

 - a second ultrasonic transducer, the second ultrasonic 

transducer being connected to the second connector. 

 

21. The device according to claim 18, comprising a portion of 

a pipe, the first ultrasonic transducer being mounted to 

the pipe portion at a first location, 

 and the second ultrasonic transducer being mounted to the 

pipe portion at a second location. 
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