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Diamond V representatives conduct hundreds 
of TMR Audits® each year, checking loads of 
TMR (total mixed ration) for consistency 
along the feed bunk, feed bunk delivery and 
management, feed center efficiency and 
shrink, and mixer maintenance.  
 
When it comes to mixer maintenance, the accuracy of the 
TMR mixer wagon’s load cells is critical but often overlooked. 
Random checks of load cell accuracy on dairies over the past 
few years have raised concern about load cell accuracy in 
mixer wagons. 
 
Load cell accuracy 
 
Three main companies in the U.S. market load cells for on-
farm mixer wagons: Avery Weigh-Tronix, DigiStar 
International, and Dinamica Generale. Representatives from 
these companies state that load cell accuracy is +/- 1%. For 
example, a load of TMR may weigh 26,000 lbs as displayed on 
the scale head monitor mounted on the mixer versus 25,800 
lbs when the load is pulled across a certified truck scale. The 
difference of 200 lbs is less than the specified limit of 260 lbs, 
which means the load cells are weighing accurately. However, 
if there is a discrepancy in the weights larger than 1%, then it 
is possible to check individual load cells to find any that are 
malfunctioning.  
 

To check the accuracy of a mixer wagon’s load cells, we hang a 
hook ladder over the top of wagon directly above each of the 
load cells. Then one person climbs on the ladder while 
another person reads the weight on the scale head, repeating 
the same procedure for each load cell. Each load cell should 
read the same weight within 1% of the expected combined 
weights of the ladder and person hanging on the ladder. We conduct this test when the 
wagon is both empty and full to make sure the load cells are accurate across a wide 
range of load weights.  

 
 
Is your TMR 
getting 
weighed 
accurately? 
 

 
 
Tom Oelberg, Ph.D. 
Dairy Field Technical Specialist 
Diamond V 
 
 

 
 
Kristy Pagel 
Regional Sales Manager 
Diamond V 
 
 
 
 



June-14                                                                                                  Diamond V  2 

 

Shifting weights due to moving mixer parts and wind effects on the mixer box can cause 
rapid and huge changes in the digital scale readings, which makes it difficult to load 
ingredients and confirm target weights. To combat this problem, the sensitivity of the 
load cells is reduced so that the digital scale reads in increments of 5 or 10 lbs, making 
it easier for the feeder to read the scale and load the mixer. A reputable scale company 
in the Upper Midwest suggests that load cell accuracy should be +/- one increment. In 
other words, all the load cells on a mixer should read the same weight in increments of 
5 to10 lbs.  
 
 
Load cell accuracy survey 
 
We conducted a survey of load cell accuracy on 25 mixer wagons represented on 19 
different dairies in Eastern Wisconsin. The survey was done in collaboration with CP 
Feeds, a regional feed company, which provided a customer list for us to contact the 
dairies. We used a ladder fabricated with a large hook to place over the top edge of the 
mixer box. The hook was large enough to fit over the rubber extension and not slip off 
the mixer box.  
 
We placed the ladder directly over the top of each load cell (Figure 1). Then one person 
hung onto the ladder (Figure 2) and the second person read the weight on scale head 
digital display and recorded into a spreadsheet on an iPad.  
 
The survey included a variety of mixer wagon types (horizontal and vertical) and 
brands. Most of the wagons had load cells mounted horizontally on the frame 
(measuring bend of the load cell); however, there were a couple of horizontal-type 
wagons where the load cells were mounted vertically (measuring compression of the 
load cell). All of the mixer wagon brands used load cells from one of the three major 
manufacturers. Each load cell was uniquely identified by the manufacturer for easy 
tracking when a customer called for technical support and/or calibration. 
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Survey results 
 
The results of the survey are shown in the table below: 
 

 
 

Each line of data in the table represents one mixer wagon. One wagon had six load cells, 
one had three, and the remaining wagons all had four load cells.  
  

  
SSttaannddiinngg  aatt  bbaacckk  ooff  wwaaggoonn,,  llooookkiinngg  ttoo  ffrroonntt:: 

Load 
Status 

Left 
Front 

Left 
Middle 

Left 
Rear 

Right 
Front 

Right 
Middle 

Right 
Rear 

Mode 
Accepted Weight 
Range 

Empty 270   280 270   280 270 260-280 

Empty 290 275 275 290 295 290 290 285-295 

Empty 295   290 295   290 295 290-300 

Empty 255   275 295   300 #N/A 
could not 
calculate 

Empty 115   225 185   30 #N/A 
could not 
calculate 

Empty 305   320 315   305 305 300-310 

Empty 285   285 290   295 285 280-290 

Empty 260   260 255   255 260 255-265 

Empty 260   270 265   270 270 265-275 

Empty 295   295 300   295 295 290-300 

Empty 300   275 300   300 300 295-305 

  300   280 290   300 300 290-310 

Empty 290   300 290   310 290 280-300 

Empty 320   310 310   320 320 310-330 

Empty 290   290 300   295 290 285-295 

Empty 315   300 320   310 #N/A 
could not 
calculate 

Not empty 2170 2190 2150       #N/A 
could not 
calculate 

Empty 310   350 290   230 #N/A 
could not 
calculate 

Empty 300   300 300   300 300 290-310 

Empty 290   300 290   290 290 280-300 

Empty 290   300 290   300 290 280-300 

Empty 300   290 300   290 300 290-310 

Empty 240   260 270   270 270 260-280 

Empty 300   300 300   300 300 290-310 

Full 10290   10300 10300   10300 10300 10290-10310 
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From the list of weights for each wagon, the mode—the most frequently occurring 
value in a list of numbers—was calculated (Excel spreadsheet function). Next, an 
accepted weight range was determined based on the mode and the weight interval 
displayed on the digital display for each wagon (5- or 10-lb increments). 
  
Out of 101 load cells in all of the wagons tested, 29 load cells (highlighted in red) were 
out of tolerance or deemed faulty.   
 
Causes for these faulty load cells may have been: 

 Feed or mud caught between the mixer box and frame 
 Kinked and/or exposed wire between the load cell and scale head 
 Load cells moved out of position or damaged due to load shifts on rough 

driveways 
 Damaged strain gauges within the load cells 
 Load cells not calibrated properly  

 
Suggestions to fix or calibrate load cells 
 
If you suspect one or more load cells are not working correctly, do the following: 

1. Call the mixer dealer for assistance.  
2. If the dealer does not have the expertise to fix or to calibrate the load cells, they 

will call a certified scale tester for your area. These companies certify truck 
scales for accuracy and can certify mixer wagons.  

 
To ensure your mixer wagon mixes and weighs each TMR load accurately, we 
recommend:  

 Perform monthly maintenance on the mixer to replace knives as needed, check 
wear on kicker plates and augers.  

 If you have a certified truck scale, check the load weight of the TMR against the 
net weight of the load on the truck scale. The difference in these two weights 
should be 1% or less. 

 If the readings are not consistent, then check for individual load cells that may 
be faulty or not reading correctly. 

 Power wash mud and feed from underneath the mixer box, then check for any 
broken or kinked wires connected to the load cells. 

 Make sure the load cells are mounted in the proper position (check the owner’s 
manual or check with the dealer). 

 
 
See photo illustrations on next page.  
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Figure 1. Load cell and wire connecting load cell to scale head. 
 

 
 
 
Figure 2. Hook ladder system used to check load cell accuracy. 
 

 
 



June-14                                                                                                  Diamond V  6 

 

Note: The authors wish to thank Dr. Jeffrey Mikus (Diamond V Dairy Technical Service 
Specialist) and Perry Church (Diamond V Regional Sales Manager) for the original idea 
of on-farm TMR mixer wagon load cell testing to help ensure accurate TMR weighing. 
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