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1.  Elevated vibratory feeders require a stiffer, heavier support frame, and a concrete isolation base in order to avoid 
vibrations that get into resonance with the support sub-structure. 

2. There is clear evidence that shows that the standard steel support frames have a tendency to vibrate out of the 15HZ 
vibratory motor frequency and into lower frequencies.  Lower frequencies that are in fact in the same range as the 
natural frequency of the support sub-structures. This was found  by sampling throughout the data stream from the load 
cell data. 

3. As a corollary of 2, selecting higher frequency vibratory motors, 20HZ (1200 rpm) vs 15 HZ (900 rpm) with equal or 
greater force output, would make the feeder and support at least 33% less likely to get into resonance with the support 
structure. 

4. Concrete isolation bases, according to the data, muffle and absorb the dynamic forces better than the standard support 
frames. There is less movement, less deflections as a result. 

5. Concrete isolation bases uniquely take the front pair legs of the feeder support frame, and induce them into high 
frequency counter vibrations. They cancel each other out. Standard frames do the opposite, and most often reinforce 
each other amplifying the vibration. 

6. The large dynamic forces generated by the motors on the rear legs, was muffled readily by concrete. The peaks were 
flattened. Meaning the concrete absorbed and distributed the force. In contrast the standard frames, took more of a shock 
and recoil. Although not in resonance, the support structure sees this force 15 times a second. In millions of seconds, the 
steel may suffer from fatigue failure. What saves the steel is the fact that the force is not very great at 400 lbs. Stiffness of 
the rear leg supports is extremely important. 

7. Vibratory feeder performance may be enhanced with concrete bases. Without disturbing frequencies it may run 
smoother than with standard bases. Experiments with moving materials is desired. 

8. It is clear that the Fabreeka pads removed the high frequency vibrations, as evidenced in the data. Whether used in the 
standard “control” frame, or the concrete isolation base this was true. Since we don’t mind the higher frequency 
vibrations, we should not use these fabric style isolation pads. 

9. Loading was reviewed. And it was found that the percentage of the dynamic load, as compared with the static load of 
this 7296 Vibratory feeder, was 17.2 to 18.0%. Previous estimates were 10%, and this figure should be conveyed to the 
structural engineers as 20% so that there is a built-in safety factor. This should be immediate. 

 



“Control” support frame on a 7296 feeder. “ISO” support frame on a 7296 feeder. 

 

Weight of Feeder w/ Motors 3,900 

Weight of Support Frame 2,065 

Weight of Concrete 4,307 

Total Static Load LBS 10,272 

Weight of Feeder w/ Motors 3,900 

Weight of Support Frame 932 

Total Static Load LBS 4,832 



Typical Load Cell setup for all tests. There were (4) load cells, and (4) accelerometers. Data 
was gathered at startup of the motors, and during continuous run after the motors were in 
synchronicity, and then during the motor shutdown.  

The entire setup was on a 2” thick steel plate that was anchored to the concrete floor and 
leveled. Very little base movement was allowed and no sensors were installed for lateral 
forces or movement. 



Diagram showing the Load Cell and Accelerometer sensors which 
correlated to the data file received from the sensor company. 



Separate data streams were collected for: Startup of the motors until they synched, Continuous Operation when the motors were in 
sync., and Shutdown of the feeder.. 

The Recorder, was provided by the sensor company, and did not require calibration. This was stamped onto the Recorder itself. 



Frequency Chart, showing the Load Cell data output in lbs. 

Total width of Chart is time, and is one elapsed second of the 
data. The data is normalized removing the Static loads, 
leaving only the dynamic loads 



Frequency Chart, showing the Load Cell data output in lbs. 

Total width of Chart is time, and is one elapsed second of the 
data. The data is normalized removing the Static loads, 
leaving only the dynamic loads. 



Data was reviewed to determine the % of the dynamic load 
as compared to the total static loads. It was found to be 

higher than the previous figure of 10%, and lower than the 
20% found from previous vibration measurements. 









Notice on the Isolation base detail graph of all 4 legs, that the green and purple work 
nearly perfectly opposite one another. This is also showing a very high frequency as 
compared to the rear legs that are at 15 HZ. Nearly 10 to 12 times the frequency of 15 
HZ. 

15 HZ 
90+HZ 



Normally in a load cell, the displacement in the load cell is reflective of the force applied. But this is 
not necessarily true. If it were here, why would there be peaks and valleys so broken up? 
 
This is due to displacement, and not force. Force drives down the load cell, but when the reaction 
from the concrete is so great it pushes back on the feeder, displacing the feeder upward. As a result 
you see the graph of the displacement of the load cells.  The rear legs, the red and blue waveforms, 
clearly show recoil actions especially at the bottom pushing against the concrete, and somewhat at 
the top peak stretching the spring upward which is resisted by the spring. 
 
Clearly the concrete is absorbing the force and muffling it. It also crudely creates a higher frequency 
wave form within the 15 HZ cycle even for the rear legs. 

Recoil 



When we pair the data of the front two legs, and then the rear two legs, notice how the 
front legs are working together nearly perfectly muffled by the concrete! There are very 
low resulting forces as they are easily absorbed by the large concrete mass. 
 
Also note that the rear legs working together, are muffled at the peaks! This is far more 
evident in the previous graph of the Isolation Base separated leg data. 



Concrete resistance 

A stark contract in the way the concrete recoils the feeder system, and how the forces 
when on a standard base, do not get recoiled very much. So this tells me the full brunt 
of the forces are absorbed into the support structure. When it is not concrete, you can 
see proof here, that it is not resisted nearly as well.  



Concrete resistance 



Frequency comparison 

A second contrast: Note the frequency difference in the front pair of legs, green and purple. Vertical scale is 
same, the pictures are slightly off. But the Isolation base (left) clearly resonates at a much higher frequency 
than the standard base on the right. 
 
Also, the 15 HZ general frequency of the standard base front legs, shows irregular peaks at a lower frequency! 
The green peaks, clearly show this. The point is, all points on the rear leg curves repeat at 15 HZ cycles, but 
this not true for the front legs! 



This is a histogram, showing the Front Pair of Legs. The Red is the Standard base, and Blue is the Isolation Base. 

One can see that there is a large percentage of the time, that the Standard base front legs spend in the 4 thru 6 HZ frequency 
band. Whereas, for the Isolation base the time distribution is more NORMAL!  

Meaning there is more of an equal amount of time spent in all frequencies! 

So it is clear that is far more PROBABLE, that one can reach resonance with the standard base, than with the Isolation base, due 
to the fact that the Isolation base does not spend very much time in the same frequency band.  Whereas one can see how flat the 
Standard base red line is, for much of it’s cycle within that 4 thru 6 HZ band. Although it is not stationary within there, it 
constantly passes thru the frequency likely to achieve resonance. 

The Isolation base, reduces the chances of Resonance, in short. 



This comparison shows the effect that the concrete isolation 
base has on the performance of the Vibratory Feeder itself. 



This is a sample of two separate systems of the framing used for a recent Non-Ferrous 
separations system.  These charts are summarized on the following slide. 



The yellow line is the natural frequency of Platforms using deeper beams, 
W24, W21, and W14. 

The green line is the natural frequency of Platforms using shallower beams, 
W16, W10, and W8. 

The red frequency distribution curve is the front pair of legs on a Standard 
support frame. 

The Blue frequency distribution curve is the front pair of legs on an Isolation 
base.. 

Heavily Braced Framing 

Lightly braced Framing 
(Moment design only) 

Although the superposition of the Framing lines, is distinct here, the following statements are dependent of the 
size of the members in the framing system, as well of the Bracing aspect: 
 
With a Standard base, it is imperative, that the framing be heavily braced. Stiffness is a high priority in order to 
shift the framing natural frequency above the resonance frequency of the Standard base front legs. 
 
With an Isolation base, there are few intersections of the framing natural frequency and the blue line of the 
Isolation base front legs curve. This is true for Heavy braced and lightly braced framing. But the Heavy braced 
framing only has two distinct intersections. In short Heavily braced framing, is preferred for both the Isolation 
Base and the Standard base. Lightly braced framing has many more chances of resonance. 
 



 The main recommendations are at the top of this document, however there are further considerations listed below: 

A. Each standard feeder, with standard base, or concrete isolation base should be checked at least once to record the information. Each 
one will have slightly different dynamic load percentages sent into the structure. 

B. Also, the support frames, standard frames, should be changed to add more mass and therefore more resistance, and stiffness. As they 
already have been shown by calculations to be light by 15% It is recommended that heavier beam sections be used, and more bracing 
added. Currently W8x24 beams are used. Simply using a W8x28 adds 4 lbs per lineal foot and does not change geometry much. 

C. Of the total dynamic forces from the feeder, there is a 2:1 ratio of Rear to Front. So although the rear is larger the frequency is very 
uniform. The front is smaller but has irregular frequencies within it. Therefore special provisions should be made on all support 
structures to stiffen up the areas under the front and rear for different reasons. Larger forces in the rear, deeper stronger members. In 
the front, stiffening is more important than strength. 

D. Since the BRU facility makes the feeders, it makes sense to do the testing at the BRU facility prior to shipment. All the different feeders 
could in fact be tested at least for vibration data, not necessarily because of problems or defects. All Structural engineers require more 
accurate data, and it behooves us to provide that information. 

E. Some design changes can be incorporated into the feeders. Since prior to this time, the original feeder designers never had the data to 
justify any changes to successful feeders sold. Hence it is my view, that there is no doubt room for improvement, and to aspire to do 
more to beat the competition in starting a new design initiative. 

F. Higher frequency motors, provide an option. 8-pole motors are certainly preferred for heavy duty application, but there is room here 
to explore and test different frequency motors, and different motor arrangements for lighter duty applications. This is possible. 

G. Feeder action was altered due to the concrete isolation base. The table appears to tilt up and down using the front pair of springs 
supports as the pivot. And in the standard base this was not the case, there appears to be an up and down motion to the front supports 
as well as the rear supports. This implies a pivot point or center or rotation. At this time, the writer is unsure of the original intent, nor 
the advantages or disadvantages of both the standard and the isolation base. 

H. Heavily braced framing, is preferred for both the Isolation Base and the Standard base. Lightly braced framing has many more 
chances for resonance. 
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