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 Eliminates clamping of spokes 

 Rapid measurement 

 Easy recording of data 

 No calculation required 

 

Objective 

Source: http://harriscyclery.net/merchant/370/images/large/tm1.jpg 



 Wireless modules 

 Consistent  

  measurements 

 Records data 

  automatically 

 Displays multiple 

  parameters 

 

Features 



Original Design Review 

 A keypad matrix for user input was removed 

 Unnecessary because LabView is running on a computer 

which usually includes a keyboard 

 An infrared spoke length measuring device was 

removed 

 Cluttersome, not practical 

 Added On/Off Switch 

 Power supply needed a simple way to shut off to save 

energy 

 

 



System Overview 



Sub-systems 

Mic/Transmitter Receiver Labview 

9V Battery 

Power Supply 

Wireless Receiver, 

Antenna 

myDAQ 

Microphone, 

Audio Amplifier 

3.5mm Jack LabVIEW 

Wireless Transmitter, 

Antenna 



• Based on a linear regulator 

• Regulates power from a 9 volt battery to 

provide a constant 5 volts 

• Limits the current to 1 amp 

Power Supply 



Power Supply Schematic 



Power Supply Test 

Vs (V) Vout (V)  Vout With Diode (V) 

 

5 3.57 2.65 

6 4.46 4.11 

7 4.96 4.96 

8 4.96 4.96 

9 4.96 4.96 

10 4.97 4.97 



• Picks up Resonant 

  frequencies 

• Amplifies voltage 

  output from mic 

• Interfaces with the  

  Transceiver modules  

Microphone-Amplifier 



Microphone Selection 

 Small form factor 

 Able to pick up 
frequencies between 
100 Hz – 1000 Hz 

 Highest possible 
voltage output at 
given distance 

 Relatively flat 
frequency response 
throughout 



Microphone Test 



• Op-amp based design 

• Ensure correct resonant frequency 

  transmitted 

• Minimizes effect of ambient noise 

• Limit effective error in tension calculation 

Amplifier 



Amplifier Schematic 

 R_Source | Pull Up Resistor 

 C2 | Input Coupling Capacitor   

 R_Vol | Variable Gain Resistor  

 C5 | Decoupling Capacitor  

 C1 | Gain Capacitor 

 C_Bypass | Bypass Capacitor 

 C_Data | Output Coupling 
Capacitor  

 LM386 | Instrumentation 
Amplifier  

 



Factors Affecting Amplifier Performance 

 R_Vol | Variable Gain Resistor  

 C1 | Gain Capacitor 

 Bypasses internal1.35 kΩ resistor between pin 1 and 8, 

with default gain at 20 

 Provides a low impedance path 

 Effectively removes the 1.35 kΩ resistor from the signal 

path allowing the internal 150 kΩ resistor to set the 

gain at 200  



Factors Affecting Amplifier Performance 

 Magnitude of C1 | Gain Capacitor 

 The smaller the value, the more low end frequencies get 

cut off: 

 

 

 Do not want too small a value for C1, which results in a 

large cutoff frequency – Undesirable 



Amplifier Test 



Mic-Amp Recommendations 

   Try different microphones even if they 

 look identical in terms of specifications 

  Trade-offs between uni-directional and 

 omni-directional depending on 

 application 

  The cutoff frequency of the amplifier 

 should be set much lower than the 

 lowest values in the desired frequency 

 range 

 



 

 Allows wireless communication between the 

recording unit and the analysis unit. 

 

 Makes device easier to  set up in a shop.  

Transceiver Module 



Transceiver Schematic 



Transceiver Setup Details 

• Transmitter chip set to continuously transmit a signal 

as long as the power is switched on. 

• Set for parallel channel selection using  

•  [C0 C1 C2] = [1 0 0]  (f=906.37 Hz) 

• Connected to Linx SP series surface mount antennas. 

• Used the receiver’s analog output connected to a 

3.5mm jack to provide signal to a myDaq for 

processing. 



Transceiver Testing 



Transceiver Performance 

• Worked without issue for a range of 25+ feet. 

• When hooked up to myDaq unit output an ambient 

noise ~10 uV. 

• Flat signal response for 20 to 1000 Hz range. 

• No noticeable distortion of signal from outside 

sources. 

 



Transceiver Recommendations 

 Switches for channel select inputs to 

allow for user selection of transmission 

frequency. 

 Trade-offs associated with antenna 

selection. Surface mount chips keep the 

size of the module small but reduce 

operation range. 

 



• Receiver outputs signal to the myDAQ 

• LabView performs signal processing on the 

data 

• A user friendly interface will be created  

LabVIEW/myDAQ Module 



• The NI myDAQ board will 

supply 5 Volts power to the 

receiver module 

• The outputted signal will be 

connected to the AUDIO IN 

jack of the myDAQ via 

3.5mm cable 

• The myDAQ connects to a 

computer with LabView via a 

USB cable  

myDAQ 



• Power software tool that allows 

processing of signals through 

graphical coding 

• Allows for unique customization of 

analyzed data 

• Provides flexibility for user input 

LabView 



Signal Processing 



Testing 

 A signal was generated by online software and 

was inputted into the myDAQ to see if LabView 

processed it successfully 



LabView 



Ideal Tension Formulas 

y = 15366x2 - 10063x + 2067.6 
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Recommendations 

 By using an amplitude triggered virtual 

instrument, it allows complete user 

control over measurements 

 Set the tone measurement to search for 

a certain range of frequencies to avoid 

measuring second harmonic frequencies 

 



Packaging 



Unit Design Concerns 

 Need a plucker sturdy enough so that plucked 

spokes generate a voltage amplitude significantly 

larger than ambient noise. 

 Transmitter needs to be mounted to truing stand 

requiring a smaller unit. 

 Microphone needs to be close in proximity to both 

the spoke as well the plucker, but separated enough 

to not be affected by vibrations.  



Unit Features 

 Easily to mount and 

adjust on truing stand. 

 Plucker and 

Microphone with 

adjustable distance. 

 Inexpensive plucker, 

easy to replace 

 



Error Testing (TM-1 Comparison) 

 Avg Diff: 6.25%; 4.74% w/o outliers 



Challenges 

 Coding in LabView 

 Difficult to learn detailed coding in a new language 

 Implementing something easily in C programming is 
much more difficult in graphical programming 

 Disorganized layout which is difficult to read 

 Plucker 

 The sturdiness of the plucker would diminish over time 

 Proper placement of the plucker where the spoke 
wouldn’t be damaged and the noise would be loud 
enough to be picked up by the microphone 



Successes 

 The amplifier was able to amplify the input signal 

 The Transceiver unit was able to transmit the 

frequency of the signal without distortion 

 LabView was able to conduct measurements based 

on amplitude of plucked spoked 
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THANK YOU! 


