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YOU MUST 
REMEMBER THIS

Don’t memorize, understand.

INTRODUCTION 
l 

 
REMARKS: 
 
Many things will be said in this book that you may never have 
heard before – not even in your graduate education.  Having 
been interested in cause-effect relationships since my childhood, 
it has always been my nature to constantly ask the question, 
“WHY?”  Often, I did not receive answers that satisfied my 
curiosity, so from the time I began my practice in August 1962, I 
began searching for the answers myself.  Having a deep interest 
in the clinical aspects of orthodontic treatment, I closely 
observed both expected and unexpected tooth movements.  I 
enjoy the academics in orthodontics, but find it disappointing 
when the academic and clinical aspects are not in agreement.  I 
sincerely hope that everyone who reads this book will find both 
their personal and professional lives enhanced. 
 
When illustrations are shown, some will be used only as visual 
titles and/or enhancements to the subject and will not be labeled 
as Figure 1-1, Figure 1-2, etc .  However, 
illustrations that apply to treatment will 
receive such labels. Therefore, I will 
begin this entire discussion on “Common 
Sense Mechanics” by initiating  the very 
basic first level.  Do not consider it 
offensive  if seemingly  basic subjects  are         Understand!!! 
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included.  When completely understood, it will be seen what 
biomechanics can really do for the individual who is interested 
in clinical applications that are effective as well as exciting. 
 

Cognitive 
Dissonance

The inability to believewhat 
you have been programmed 

not to believe, however 
compelling the evidence

    

I don’t want to challenge
what you believe.What I 

do want to challenge –
and perhaps change –
are some of the things

you do not believe.

 
      Cognitive Dissonance                Changing Your Beliefs 
 
Looking at cognitive dissonance above, the definition and 
statement that follow should clarify the intent behind the 
material published in this book. 
 

 

When teeth move in directions 
which are unexpected,

there must be a reason 

WHY.     

Let’s take a look at 
the effects of 

archwire resiliency.

 
       Why Do Teeth Often Move in Unexpected Directions? 
 
Frequently, teeth are expected to move in one direction, but 
often move in completely unexpected directions.  Unfortunately, 
this often leads to the use of rigid appliances to prevent such 
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undesirable responses.  Transpalatal and lingual arches may find 
themselves being used routinely in order to avoid undesirable 
consequences.  It will later be shown that such appliances can 
most often be avoided.  In fact, in over 45 years of practice, the 
author has never used either. 
 
Let’s now take a look at some of the so-called visual problems 
that are encountered in mechanics.  These visual interpretations 
are quite common in the profession and are largely responsible 
for the failure to predict and recognize correct force systems.  
The first examples will deal with the characteristic known as 
archwire resiliency. 
 

Can you visually determine what moment
will become present at the cuspid bracket?

    
Incorrect Momenton the Cuspid

 
                 Figure 1-1                                  Figure 1-2  

This is the Correct Moment
    

The reason lies in archwire resilience.

    
                 Figure 1-3                                 Figure 1-4 
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In observing Figures 1-1 thru 
1-5, it can be seem that the 
actual moment on the cuspid 
creates a force system which 
can be very beneficial for many 
types of treatment, such as 
anchorage control and Class II 
correction. Note that  teeth  in  
the  buccal segments have been 
by-passed. The greater the inter-                Figure 1-5 
bracket distance, the greater will be the resiliency created by any 
given archwire. 
 
Now, let’s take a look at the occlusal view of archwire bends.  
Whether resiliency occurs in the sagittal or occlusal plane makes 
no difference.  The confusion usually remains the same. 
 

Changing planes of spaceshould not 
alter the prediction of force systems.

What forces (disregard the 
moments) do you predict in the 

occlusal plane of space?

       
            Planes of Space                                 Figure 1-6 
 
Note in Figures 1-6 thru 1-8 that the archwire has been activated 
by bending the wire lingual to the molars.  Determine only the 
forces present and disregard the moments for these examples. 

Response
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                 Figure 1-7                                   Figure 1-8 
The wire in each case is bent in the same direction with forces 
that are completely different.  It will be seen later that the 
location of the bend is significant. 
 
Now, let’s look at a somewhat different situation, but still 
involving resiliency and its effects.  In this case, consider only 
the moments and not the forces for Figure 1-9. 
 

What moments 
will be present at 
the molar tubes?

(Disregard the forces).
        

Are these 
moments
correct?

 
               Figure 1-9                                      Figure 1-10 
It would appear that the resulting moments in Figure 10 are 
correct because of the arc through which the wire must travel 
for engagement with the molar tubes.  Wires are normally 
placed into the molar tubes first, thereby eliminating the visual 
effect of resiliency. 
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The moments shown in Figure 
1-11 are correct. These are 
simple examples of the effects 
of archwire resiliency. More 
dramatic effects will be seen 
later when the Wire/Bracket     
relationships are discussed in 
detail.  

                Figure 1-11               
 
Next, a discussion will take place involving the problems 
associated with visual inspection in the sagittal plane of space.  
Determine only the forces present at this time. 

Same wire 
as below

Same wire 
as above

  

Same wire 
as below

Same wire 
as above

  

Same as 
below

Same as 
above

 
       Figure 1-12               Figure 1-13                Figure 1-14 

 
In Figures 1-12 thru 1-15, it 
can be seen that although the 
wires are bent in the same 
direction, it is the different 
location of each of the bends 
responsible for the entirely 
different forces produced on 
the molars and the cuspids. 

                  Figure 1-15   

Are these 
moments 
correct?

Only 
forces 
shown

Moments
not 

shown

Each wire is bent in the same direction.
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Next, the same illustrations will be shown, but only the moments 
are to be determined.  Disregard any forces present. 

           
Figure 1-16                                  Figure 1-17                                         

       

Only 
Moments 

shown

Forces
not 

shown

 
              Figure 1-18                                   Figure 1-19 
 
Again, look at the completely different directions and 
magnitudes of the moments involved 
in Figures 1-16 thru 1-19. 
  
With forces and moments having been 
determined individually, the entire 
force systems can now be seen in            
Figure 1-20. This is not easy for many             
individuals to predict.                                       Figure 1-20 

Total 
Force 

Systems

Forces 
and 

Moments
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Remember this!
Regardless of whether the smaller 

moment is clockwise, counterclockwise,
or nonexistent– thenet moment
determines the forces present.

    

Remember also!

The long sectionpoints in the direction of 
the force produced.Therefore, the short 

sectionpoints opposite to the force 
produced.The bracket located closest to 

the bendcontains the largest moment.

                                      
               Figure 1-21                                   Figure 1-22 
 
Figures 1-21 and 1-22 offer very simple rules to predict the 
forces and moments previously discussed.  This is not exactly a 
scientific method for identification, but it is a good memory 
method until such time as immediate recognition of forces and 
moments takes place. This will occur with a thorough 
understanding of equilibrium requirements. 
 
With an understanding of the above rules, it can be seen in 
Figures 1-23 thru 1-29 that all the bends shown are really off-
center bends.  Later, when the center bend is discussed, it will 
be seen that it can be considered to be a variation of the off-
center bend.  These similarities will be extremely helpful in 
predicting force systems.  
 

Cuspid Root Torque

Molar Tip-Back

 
Lingual Root Torque

Molar Tip-Back

 Labial Root Torque

Molar Tip-Back

 
          Figure 1-23             Figure 1-24               Figure 1-25 
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Molar Tip-Back

Toe-In Bend

       

Molar Tip-Back

Toe-Out Bend

               
               Figure 1-26                                  Figure 1-27 

 

Molar Tip-Back

In-Bend
        

Out-Bend

Molar Tip-Back

                                          
              Figure 1-28                                     Figure 1-29 
What has been discussed thus far has been an elementary 
introduction to force systems.  The purpose is to illustrate the 
unreliability of using visual inspection.  Contrary to what is 
taught, P.E. is not as effective as O.P.E.   (Figures 1-30 & 1-31). 

P.E.VS.O.P.E.

       

PERSONAL EXPERIENCE

VS.

OTHER PEOPLE’S EXPERIENCE

 
              Figure 1-30                                    Fig 1-31 
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THE SHORT STORY 
 

Orthodontic treatment involves the use of many appliances used 
for control.  Transpalatal and lingual arches are in common use 
today because of unexpected tooth movements.  With the use of 
such additional appliances, rigidity interferes with the need for 
teeth to be placed into the neutral zone, as rigidity overcomes 
the natural forces produced by the muscles and function. 
 
An approach has been presented to aid the orthodontist in 
recognizing why these forces seem somewhat difficult to 
recognize.  Archwire resilience and archwire shape can be very 
misleading in the prediction of force systems.  Because the 
typical orthodontist has been taught to read force systems by 
visualizing the relationship of the archwire to the bracket slot 
prior to insertion, incorrect force systems are often anticipated.  
No force system is produced until an archwire is placed securely 
into the bracket, at which time characteristics such as resilience 
come into play.  Resilience is an important factor to recognize as 
it will increase or decrease with changing interbracket distances.  
Wire shape has also been shown to create force systems other 
than what might be anticipated. 
 
Explanations and solutions to the above problems have been 
presented at a relatively elementary level at this point.  With the 
material to follow, the orthodontist will be able to predict force 
systems in a more sophisticated manner. What will be presented 
may be far different than what you have learned in the past, but 
it will offer new opportunities for the clinician. 
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