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INTRODUCTION 
 
The hands and feet are complex, elegant devices that together account for over half the bones in 
the human body. They handle the bulk of our physical interaction with the world, but few people 
put much thought into how they work, and fewer still make a conscious effort to improve them. 
Your hands are your hands and your feet are your feet, for better or worse.  
 
This unspoken premise – that the state of our hands and feet is essentially fixed – is central to the 
prevailing model of biomechanics, which defines how we develop and use our bodies. But like 
so much of what we know about the hands and feet, it turns out to be misguided. In the pages 
that follow, I will argue that: 
 
• The hands and feet are designed to form dynamic 3D spirals that function by rotating around 

a central axis. 
• When properly developed, the hands and feet “wind” the body’s musculoskeletal system, 

driving symmetry in alignment and producing a cyclic gait. 
• This Spiral Model of biomechanics performs better and causes less wear and tear on the body 

than the prevailing model. 
• Anyone can transition to the Spiral Model using the same mechanism designed to drive 

development in the first place, and long past when the hands and feet are supposedly settled. 
 
The hands and feet are not fully formed at birth – that much is clear. A lot of bone growth and 
musculoskeletal development still has to take place during infancy and early childhood before 
we settle into our adult frames. In other words, some assembly is required. But our bodies come 
without instructions. In the absence of guidance, most people default to the prevailing model of 
biomechanics. We flatten the bones of our hands and feet into two-dimensional levers as 
children, and use our wrists and ankles like hinges throughout our lives. As an example, when 
we walk, we press the soles of our feet into the ground with help from our upper leg muscles in 
order to push off backwards and drive our bodies forward. I call this model of biomechanics the 
Standard Model for reference, though it has no established name, likely because no accepted 
alternative to this default model exists.  
 
The pages that follow present such an alternative, proposing that the hands and the feet are by 
design meant to form dynamic, three-dimensional spiral structures that rotate around a central 
axis when they do work. In the feet, the spiral design lets your feet roll inward like cresting 
waves with every step. In the hands, the spiral design introduces rotational spin, reframing the 
mechanics of tool use.   
 
While they are quite different in many respects, both the Standard and Spiral Models share the 
same theoretical framework for walking and running: the pendulum. An idealized pendulum is a 
remarkably efficient device. It requires no energy beyond an initial impulse to swing back and 
forth forever.  
 
While the model performs well in theory, it starts to break down when we compare it to the way 
people actually walk. Far from the perfect efficiency of the ideal pendulum, human gait under 
the Standard Model disappoints even relative to other forms of locomotion. A 1973 article from 
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Scientific American famously showed that humans are less efficient than horses, salmon, and 
condors, and that riding a bicycle is five times more efficient than walking. The field of 
biomechanics has accepted this gap between theory and practice as evidence that the theory is 
incomplete or wrong, and much work has gone into modifying the simple pendulum, or finding 
an alternative that better fits the data.  
 
The Spiral Model proposes instead that we can use the equipment we already have in place, but 
in a way that better emulates the pendulum. Feet fully developed and properly used can achieve 
cyclic gait and challenge the bicycle for efficiency (though still not for speed). Humans are 
credited with inventing the wheel sometime around 3500 or 4000 BC, and even today it remains 
a strong contender for the most important invention in human history. But anyone who 
completes development under the Spiral Model will see that humans did not invent the wheel at 
all. Nature did, and humans are the wheel that nature invented. We have simply failed to 
maintain the equipment in proper working order. 
 
The Spiral Model works in practice – not just theory – and is available to anyone willing to learn. 
Even for those who developed their hands and feet in line with the Standard Model, there is a 
way to transition to the Spiral Model and gain all the benefits of this more efficient framework 
for human movement. The second half of this book presents a training program created to guide 
rehabilitation of the hands and feet, using the same mechanisms evolved to promote their 
development during childhood.  
 
At its core, the program alternates between two basic exercise regimens. The Counterspiral 
Mechanism, a symmetry engine formed by rotating the feet against each other at the body’s 
midline in order to realign their bones – slowly, over time – into spiral structures. And variations 
on walking, with specific instructions for how to position, place, and move your feet with each 
step in order to develop a more efficient gait. The program includes parallel exercises for the 
hands.  
 
But why bother? What results would convince someone to begin the program, knowing that it 
aims to achieve those results by repositioning the bones of the hands and feet. Especially when, 
for the most part, everything seems to be working just fine. To begin with, in transitioning to the 
Spiral Model you will dramatically reduce wear and tear on your body, reversing existing 
damage and adding years of useful life. At the same time, you will feel steady improvements in 
strength, speed, endurance, balance, coordination, grip, and proprioception in all physical 
activities. This book contains all the information you should need to transition your hands and 
feet to the Spiral Model and redefine your physical limitations.  
 
Part I presents the Spiral Model as it applies to the feet, both in theory and in practice, and 
contrasts it to the Standard Model. Part II contrast the two models as they apply to gait, and Part 
III as they apply to the hands. Part IV lays out the benefits of making the transition from 
Standard to Spiral biomechanics. Part V then introduces the training program and provides some 
general considerations, and Part VI presents the exercises themselves.   
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I. THE FEET 
 
A. The Standard Model 
 
Even though the bones of our feet are still forming at birth and continue to develop throughout 
childhood, this development is largely passive. Most of us are unaware of the process, and accept 
the outcome without protest.  
 
The bones of each foot are organized into several arches. The inner longitudinal arch is at the 
center of the foot's functionality. During walking or running, it can compress and recoil to store 
and release energy, and it can stiffen the foot into a lever for use during push-off. 
 
People's feet are classified into types – low, neutral, and high – based on the height of their 
functional arch. Some studies have found that non-neutral feet are more likely to result in chronic 
injury.  
 
 
State of Nature 
There are no commonly practiced programs or widely available instructions for development of 
the feet. In the absence of formal guidance, most children develop their feet based on instinct, 
and accept the final form and function as indicative of their physical capabilities and limitations.  
 
No generally accepted programs or techniques exist for developing the hands or feet. The very 
concept of development seems odd when applied to the feet, as opposed to walking for example, 
or some other use of the feet. But we do know that our feet change as infants when we learn to 
walk and our legs and feet bear the weight of our bodies for the first time. And they continue to 
change through childhood, as our first halting steps evolve into the cadence of our adult gait.  
 
And yet little formal guidance exists for parents who want to guide their children in developing 
their feet. If anything, the only consistent advice on childhood foot development is to avoid 
putting infants’ feet into shoes that will constrain their natural progress when they are learning to 
walk. It may be good advice, but only emphasizes the hands-off nature of foot development. 
 
Without instruction, most children learn by doing, developing their feet through use. Starting 
with their first attempts to stand, children learn by trial and error. A 2012 study titled “How Do 
You Learn to Walk? Thousands of Steps and Dozens of Falls Per Day” notes that the average 
toddler takes 2368 steps and falls 17 times per hour.i These tasks – rising, walking, falling, rising 
again – shape the foot.  
 
Intervention only takes place to correct severe departures from the norm, which in the case of 
foot development might be signaled by a failure to walk by 18 months, or by walking exclusively 
on the toes or otherwise failing to develop a mature heel-toe walking pattern after several months 
of trying. Other than that, parents take a non-interventionist approach to their children’s foot 
development, letting nature take its course. 
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By the time most of us become aware of our feet and have some notion regarding the state of 
their development and relative physical limitations, we just think of them as our feet. Few people 
would imagine doing anything to them that is not essentially cosmetic, apart from the occasional 
massage. Some specialized sports and arts may have exercises promoting activity-specific foot 
development – ballet dancing comes to mind. But most people simply accept the shape and use 
of their feet as largely predetermined.  
 
 
Physiological Development 
The bones of the feet begin to form before birth, and continue to develop over the first ten years 
of life. Muscles, tendons, and other soft tissues also form in utero, consolidating and stiffening 
during the first decade. 
 
We are not born with fully formed arches. In fact, our feet are quite different early on. The bones 
of the feet, as with other bones, start off as cartilage. They transform into bone in a process 
called ossification. The process begins before birth, starting with the outer digit of the big toe and 
moving inward toward the ankle, though at the time of birth the foot still consists of soft tissue to 
a large degree. The majority of ossification takes place during the first ten years of life, when 
bone length and width change most rapidly. Technically, it ends during the late teenage years, 
with ossification of the growth plates in the bones of the legs and feet. But even in adulthood, it 
can still occur during the early phase of healing a fractured bone.ii 
 
The important point is that, contrary to the conception of our feet as essentially set in place at an 
early age, the bones in our feet are continually shaped by their use during childhood. The Spiral 
Model of biomechanics introduced below will propose that they are far more malleable than is 
commonly understood, and far past childhood. 
 

                      
   

Figure 1.1. (a) Standard Model of the bones of the right foot from above. (b) The right foot from belowiii showing 
the arches. The longitudinal arch extends from the back of the foot to the front. The medial component runs along 
the inside of the foot and includes the calcaneus, talus, and metatarsals 1 to 3. The lateral component runs along the 
outside of the foot and includes the calcaneus and metatarsals 4 and 5. The transverse arch extends from the inside 
edge of the foot to the outside edge, and can be divided into distal and proximal components.  
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Functional Development 
The longitudinal arch – formed by several bones along the length of the foot – is key to the foot’s 
functioning. It lets the foot adjust to different surfaces and positions, and it absorbs the body’s 
weight during walking and standing. There is broad agreement that the arch begins to form 
when we start to walk and functions on the basis of compression. But there is no consensus on 
the mechanisms that drive its development. 
 
With our upright posture and two-legged walk, humans are different from most other mammals. 
Our musculoskeletal system has adapted both to support our standing weight and to enable 
bipedal gait. Our feet, in particular, serve as the foundation of our skeleton, and their structure is 
fundamental to its biomechanical functioning. 
 
The musculoskeletal structure of the foot is organized around a set of arches. They work together 
so the foot can adapt to different surfaces in different positions and absorb the body’s weight 
during load-bearing activities.iv The arches are typically divided into longitudinal and transverse 
arches, each of which is again subdivided, as shown in Figure 1.1.  
 
The longitudinal arch in particular has long been at the center of foot biomechanics. It provides 
enough stiffness to create the leverage needed for forward propulsion of the body, but retains 
enough flexibility for the foot to adapt to changes in surface and load.v At the same time, 
compression of the arch during loading enables the ‘foot spring’ mechanism. This mechanism 
stores and releases mechanical energy with each footstep, improving efficiency in walking.vi  
 
Infants possess a plantar grasp reflex in their feet that usually disappears before independent 
walking develops. The stiffer foot that results, particularly the midfoot, is considered structurally 
essential for the standard biomechanics of the foot during load-bearing activities, like standing or 
walking.vii 
 
Development of the arches appears to accelerate from the onset of walking to about 5 or 6 years 
of age, and then trails off until about 13, at which point the arches are fully developed. The 
precise process for development is still a matter of debate. 
  
 
Foot Taxonomy 
A number of different foot “types” emerge from the instinctive development process. While there 
is no consensus on the number or characteristics of different types, they are generally 
categorized – with reference to the inner arch – as flat, high-arched, or neutral. These 
classifications are based on studies of large populations that designate foot types based on 
deviation from the average, rather than on any qualitative or functional difference, under the 
theory that non-neutral feet are more prone to certain types of injuries. 
 
A number of factors can influence development of the feet in children. Each person’s unique 
genetic programming plays a big role in determining the speed and length of foot growth. But 
other factors can impact the development process, including sex, age, physical activity, and even 
diet and nutrition.viii Any one of these influences can throw development off course.   
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Figure 1.2. The right foot from behind, depicting neutral ankle alignment and the range of deviation from neutral 
encountered in empirical research, both supinated – or high-arched – and pronated – or low-arched. Unsafe alignment 
is defined by degree of deviation from neutral.  
 
 
Regardless, many attempts have been made to classify feet into different “types” once the 
development process is complete. No consensus exists for any one system of classification, 
perhaps due to the wide variety of methods developed to sort feet based on specific features of 
structure and alignment. Examples of selected features include arch height, foot posture, 
navicular height, center of pressure, calcaneus stance, rearfoot angle, and longitudinal arch angle. 
In addition, the studies rely on a number of different methods, with varying degrees of accuracy 
and invasiveness.  
 
Despite a multitude of approaches, the foot is most often classified into three structural 
categories based on the height of the medial longitudinal arch: high, normal, and low. The high 
arch designation often includes feet considered under-pronated or over-supinated. The normal 
designation is typically synonymous with neutral feet. And the low arch designation is often 
referred to as flat feet. 
 
It is worth noting that the dividing line between neutral feet and high-arched or low-arched feet 
does not signal a qualitative or functional difference. Instead, it marks a point of statistical 
significance. Measurements of arch height are taken of a large population. The center of the 
distribution is labeled “neutral” feet, and cutoffs for “low” and “high” are defined by their 
statistical distance – percentiles or standard deviations – from the midpoint.  
 
This effort at statistics-based classification is driven by the belief that non-neutral foot shapes 
may be linked to injuries of the lower back, legs, and feet. The list of injuries plausibly 
associated with foot structure is long, and includes stress fractures, ACL injuries, plantar 
fasciitis, sprained ankles, Achilles tendinitis, osteoarthritis, and general knee, foot, or heel pain. 
 
While some studies find no relationship between non-neutral feet and the incidence of injury, a 
recent systematic review of scientific literature concluded that both high- and low-arch foot types 
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were linked with running-related injuries, finding significant association between non-neutral 
foot types and lower extremity injuries across all foot-type classification methods.ix  
 
 
 
Figure 1.3. The axes of the foot. These three 
axes are typically described with reference to 
the sole of the foot. Motion around the vertical 
axis includes abduction and adduction, 
meaning the forefoot is rotated away from or 
towards the body’s extended midline, 
respectively. Motion around the horizontal 
axis includes dorsiflexion and plantarflexion, 
meaning the forefoot is rotated up or down 
relative to the horizon, respectively. Motion 
around the longitudinal axis includes inversion 
and eversion, meaning the sole is rotated 
towards or away from the extended midline, 
respectively. 
 
 
 
 
 
Foot Biomechanics 
The biomechanical model of the foot is essentially the same regardless of foot type, and focuses 
on the ankle complex. The ankle forms an oblique hinge capable of compound movements in 
three dimensions, including pronation and supination. Plantarflexion – pushing against the 
ground with the sole of the foot – is generally believed to provide most of the force needed for 
forward motion.  
 
While different foot types may imply different injury rates, they all share the same biomechanics. 
The ankle is at the center of foot biomechanics. According to the Standard Model, the ankle 
rotates around the ankle joint more or less like a hinge, alternating between plantarflexion and 
dorsiflexion. This hinge runs between the inner and outer malleoli – the bony protrusions on 
either side of the ankle – which are not at the same height. This makes the angle of the hinge 
oblique, implying that the foot is capable of moving through three separate axes of rotation 
during standard motion, as shown in Figure 1.3. 
 
Coordinated movements around these three axes inside the ankle complex result in motions 
called supination and pronation that are typical of ankle biomechanics. In supination, a 
combination of plantarflexion, inversion and adduction causes the sole to face slightly inward. In 
pronation, dorsiflexion, eversion and abduction act to position the sole facing slightly outward. 
Though movement of the ankle occurs in three planes, the Standard Model emphasizes 
plantarflexion, the pushing off motion at the end of a step, as key to locomotion.  
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Figure 1.4. (a) Under the Standard Model, the feet are flat on the ground with contact across the sole. The seam 
between the feet is irregular. (b) Under the Spiral Model, the feet form a three-dimensional structure with ground 
contact only at the toenails and outer edges of the feet. They form a perfect seam between them.  
 
 
 
B. The Spiral Model 
 
The Spiral Model proposes a different basic model of the foot from the hinged lever of the 
Standard Model. The bones of the foot form a three-dimensional spiral that rotates around its 
long axis. The arches of the foot manipulate the stacked compression forces across this spiral 
framework to create torsion, a much more powerful force.    
 
The Counterspiral Mechanism is nature’s development tool, the key to unlocking the foot's spiral 
capabilities. The mechanism is activated when the feet are rolled inward against each other at the 
body's midline, forming a structure called the Vault,.  
 
Non-Standard 
According to the Spiral Model, there are no foot “types.” All feet are designed to function in 
essentially the same manner, with over-supination and pronation as bookends to a single rolling 
motion that takes place with each step.  
 
Under the Spiral Model, the feet operate in a much more dynamic fashion than under the 
Standard Model. With every step, the foot is clenched and inverted before contact with the 
ground. It then completes a full inward roll along its outer edge and across the toenails. At the 
start of this roll, the foot assumes a posture that would likely be described as over-supinated in 
Standard Model taxonomy, while at the conclusion of the motion the foot is pronated.  
 
This dynamism is itself a departure from the Standard Model, which assumes that the foot must 
settle into a particular “type” during the course of childhood development, essentially freezing in 
place somewhere along the spectrum of over-supination to over-pronation. From that 
perspective, guiding the foot into freezing in neutral position is the best that can be hoped for. At 
least it avoids ossifying the foot in an extreme position that carries a higher risk of injury. 
However, with 70 to 80 percent of adults reporting foot problems, neutral may not be the best we 
can do.  
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In the Spiral Model, by contrast, the fully developed foot moves through these Standard “types” 
fluidly. The dramatic loss of natural mobility and flexibility under the Standard Model represents 
a far greater impediment to effective use of the feet than whatever position the arches happen to 
have settled into as a result of underdevelopment.  
 
One of the early goals of the Counterspiral program is to revisit the widespread belief that our 
feet are fixed in place, locked into the “types” into which they settled when we first learned to 
walk as toddlers. The feet are much more malleable than the Standard Model allows, and with 
care they can be reshaped into the form they were designed to inhabit.  
 
Ultimately, the category into which your feet settled – whether flat, neutral, or high-arched – 
may best serve you as a guide to your particular flavor of underdevelopment and misuse, to help 
speed your rehabilitation. 
 
 
 

                     
 

Figure 1.5. Logarithmic spirals. (a) Two-dimensional form of the logarithmic spiral. (b) Three-dimensional form of 
the logarithmic spiral, which forms the basis for the spiral structure of the foot. 
 
 
 
Logarithmic Spiral 
The bones of the foot are designed to form a sophisticated, dynamic, three-dimensional spiral 
structure. Under the Standard Model, this structure never comes together. Instead, we flatten the 
bones down to two dimensions. As a result, we come to think of our ankles as simple hinges, and 
use our feet like blunt instruments. 
 
Logarithmic spirals – log spirals for short – are well-represented in nature. From the arms of 
spiral galaxies and tropical hurricanes to the shape of nautilus shells and the seed arrangement of 
sunflowers, these spirals are a common enough sight, and they hold their distinctive shape at any 
scale.  
 
Figure 1.5(a) depicts a golden spiral, a special case of the log spiral that grows with the 
proportions of the golden ratio. This ratio is found often in nature, and has been studied by 
mathematicians since ancient Greece. It appears throughout the human body, for example in the 
proportion of your hand to your forearm, and of course in the bones of your fingers and toes.x  
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The relationship between the golden ratio and a log spiral is pretty straightforward in two 
dimensions.xi The examples noted above – spiral galaxy arms and sunflower seeds – are 
essentially flattened or two-dimensional log spirals.  
 
But this relationship is harder to see in truly three-dimensional spirals, except in particularly 
obvious cases like a ram’s horn. That may explain why spirals are not commonly associated with 
the structure of the human hand and foot. Figure 1.5 depicts a foot clenched such that the bones 
form a single rotation of a log spiral. 
 
 

                        
 
Figure 1.6. Logarithmic Spiral and Rotational Axis of the Foot. (a) Right foot from above showing the foot’s bone 
structure relative to the rotational axis. The spiral begins underfoot at the heel end of the rotational axis, runs along 
the outer edge of the foot to the 5th metatarsal head, and completes a full rotation across the transverse arch to finish 
with the tip of the big toe at the forefoot end of the rotational axis. (b) Rear view of the right foot emphasizing the 
spiral form. (c) Side view of the right foot, emphasizing the vertical structure of the spiral across the transverse arch, 
along with an abstract representation of a similarly positioned log spiral.  
 
 
Rotational Axis 
The spiral structure of the foot is organized around a rotational axis that runs from the back 
outer tip of the heel to the front inner tip of the big toe, passing through the ankle joint. With 
each step, the foot rolls inward across this axis from heel to toe, like a breaking wave. A small 
bony protrusion on the outer heel called the lateral process functions as the rotational fulcrum 
for this movement. 
 
The rotational axis of the foot is not a physical structure, but rather an abstract line running 
through the ankle complex at an angle in line with joint motion. Standard biomechanics 
identifies this joint as the subtalar joint, but does not assign any particularly important role to it 
in the functioning of the foot.  
 
In the Spiral Model, by contrast, the rotational axis serves as the organizing structure for the 
entire foot, both in development and during use. Superimposed over a Standard diagram of the 
bones of the foot, the rotational axis appears to run diagonally from the rear outer edge of the 
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heel to the inside tip of the big toe. However, when a fully developed foot is correctly positioned 
and placed for use, the axis lines up directly over the extended midline, as in Figure 1.6 above.  
 
Unlike the oblique hinge of the Standard Model, the ankle in the Spiral Model works by rotating 
back and forth around this long axis, like a torsion spring. The importance of this functional 
difference in walking will be discussed in Part II below, but note that it comes into play every 
time the foot makes contact with the ground, even when we stand in place. Under the Standard 
Model, we simply place our neutral feet with the sole flat on the ground where we want them to 
be. We may even flatten them further first, expanding the toes and metatarsals in order to 
broaden their base.  
 
Under the Spiral Model, the foot’s spiral architecture is mapped across the rotational axis from 
heel to toe, with a number of important landmarks in the construction of the foot that have been 
overlooked by the Standard Model. The foot is fully clenched and inverted before being placed 
on the ground, and the entire leg rotated laterally. The foot makes contact on its outer edge, with 
the heel and the fourth and fifth toes rolled under the horizontal plane of the foot to provide an 
anchor. This anchoring helps build the spiral’s vertical frame, and lines up the rotational axis 
with the body’s extended midline. The calcaneus bone is nearly flat on its lateral side when the 
foot makes contact. A small bony protrusion on the outer edge of the calcaneus – called the 
lateral process – functions as a spiral fulcrum once the heel is sufficiently inverted. 
 
To continue with our mapping of the spiral onto the topography of the foot, under the Spiral 
Model the heel and toes grip the ground and push sideways, away from the body’s midline. The 
entire spiral structure of the foot rotates inward in a rolling motion that feels like an inward-
crashing wave. It starts underfoot at the heel, as the calcaneus rotates around the pivot created by 
the lateral process. The outer toes then channel this force around the transverse arch to the big 
toe. The roll picks up speed as it moves between the 4th and 3rd toes, and the stacked compression 
forces crest up and over the foot’s horizontal plane and move towards the extended midline.  
 

 
Figure 1.7. (a) Lateral side view of the right foot, at the end of its inward rotation around the lateral process of the 
calcaneus. The spiral begins at the heel, beneath the foot’s horizontal plane. It remains underfoot, tracing the 
inverted 5th metatarsal from base to head before crossing that plane between the 4th and 3rd toes, and completes its 
rotation when the big toe makes contact at the extended midline. (b) Front view of the feet in Vault position with the 
spiral form over the right foot in purple. The dotted portion of the spiral is underfoot, tracing the lateral edge of the 
5th metatarsal towards the back outer tip of the calcaneus. 
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Torsion vs. Compression 
The foot’s close-knit spiral arch can leverage torsion forces across the rotational axis, creating 
a dynamic spring qualitatively different from and exponentially more powerful than the 
compression forces utilized by the arches under the Standard Model. 
 
The main functional difference between the Standard and Spiral Models can be seen in the role 
of the arches in the foot’s spring mechanism under each model of biomechanics. The concept of 
kinetic chains helps explain how the arches work. A kinetic chain is a system of rigid, 
overlapping segments connected by joints that can transfer force from one segment to the next 
without any losses. 
 
According to the Standard Model, the arch of the foot is a structure consisting of several bones 
organized in a kinetic chain resembling a keystone arch in architecture. When force is applied at 
the top of the arch during the first part of a step, the arch compresses in height and elongates. 
This action stretches the connective tissue that runs across the sole of the foot, storing some of 
the mechanical work done by the body. The same connective tissue then recoils during the 
second part of the step, rising and shortening to stiffen the foot.xii This action aids in propulsion, 
converting the foot into a lever while releasing some of the stored mechanical energy.  
 
The exact mechanism that drives this dual behavior of the arch is unclear, and maybe for good 
reason. To claim that through compression of the bones of the arch and stretching of the 
connective tissues, energy is stored in the foot and then released again, is to assign properties to 
an arch it was not meant to have. By design, an arch is supposed to resist compression, not 
accommodate it. 
 
 

 
Figure 1.8. (a) The arch-spring mechanism under the Standard Modelxiii uses compression of the inner arch to store 
excess energy in the foot’s extended fascia, releasing it again when the fascia recoils. (b) The same mechanism 
under the Spiral Model uses stacked compression across the foot’s entire 3D spiral structure to introduce and 
manipulate torsion forces. 
 
 
 



 15 

The Spiral Model proposes a very different role for the arches. To begin with, all three arches 
work together in this version of the foot spring, so the kinetic chain is more expansive, including 
every bone from the calcaneus to the metatarsals. Instead of relying on compression to store and 
release energy directly, the foot manipulates compression to create torsion, a much more 
powerful force in this context.  
 
When the foot is clenched, inverted, and placed on its outer edge, one end of the kinetic chain 
anchors at the heel. Lateral force applied at the heel by the Achilles tendon to initiate the motion 
of the foot then transfers from one bone to the next via compression, moving across the spiral 
structure of the foot to the big toe. When the big toe knuckle makes contact, the other end of the 
kinetic chain anchors. The force applied at the heel has completed a full rotation around the long 
axis, converting the foot into a torsion spring. A fully developed foot can operate this spring at 
will to store and release energy and to transfer it from foot to foot. As a result, the spring 
mechanism plays a much bigger role in the energetics of walking and running than believed 
under the Standard Model.   
 
 
The Vault 
When both fully developed feet are rotated inward against each other at the body’s extended 
midline, their arches meet and form a stable structure called the Vault. The Vault serves as the 
foundation of the most basic standing posture in the Spiral Model.  
 
The feet don’t fit together very well in two 
dimensions. For feet developed per the 
Standard Model, bony protrusions at the 
ankles and big toe mounds let you bring 
your heels or the tips of your big toes 
together, but not both at the same time.  
 
When feet develop under the Spiral 
Model, the seam between them evolves. 
To begin with, it forms in a different way. 
Instead of pressing the inside edges of two 
flattened feet together, they are rolled 
inward against each other to form a new 
structure – called the Vault. The term 
vault in architecture refers to a self-
supporting structure made of an 
arrangement of arches. Here, the 
longitudinal and transverse arches all 
work together to build symmetric pressure 
at the seam.  
 
 
Figure 1.9. The Vault. Front view of the stable structure formed by the countervailing inward rotation of the spiral 
frameworks of the feet. The name derives from the self-supporting architectural form consisting of an arrangement 
of arches. 
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Gone is the static, 2D arch that provides passive compression. Instead, both feet clench and 
rotate away from each other until their lateral processes anchor at the heel. The feet are then 
released to rotate inward against each other so that the big toes roll in and down and the inner 
malleoli of the ankles meet. In a fully developed foot, the Vault forms an unbroken seam from 
heel to toe.  
 
 
The Counterspiral Mechanism 
The bones of the feet are still forming during infancy, and require intentional development to 
align them precisely in their ideal spiral structure. The Counterspiral Mechanism at the center of 
the Vault structure serves as the main driver for development of the feet’s spiral form. The 
muscles and connective tissues of the foot stretch taut over this framework, establishing a 
proprioception network far more sensitive and sophisticated than the Standard Model version. 
 
Feet developed per the Standard Model will not be able to enter the Vault position with ease or 
hold it for long, if at all. By contrast, feet that have been fully developed per the Spiral Model 
can easily assume Vault posture, and tend to do so by default. Yet the prevalence of the Standard 
Model and they absence of any reference to the Spiral Model or the Vault – either in popular 
culture or academic literature – suggest that full development and best use of the feet are not 
particularly intuitive. For most people, the entire structure remains undeveloped. Others may 
develop portions of the framework, or activate their rotational axes to some degree depending on 
how much of the Spiral Model they intuited as children, when they first learned to walk by trial 
and error. 
 
The critical fork in the road dividing the Standard Model from the Spiral Model is most likely 
discovery of the Counterspiral Mechanism at the heart of the Vault position. To activate the 
mechanism, both feet are clenched and inverted and then rolled inward against each other at the 
midline. The force created by this motion pushes the big toes in and down, bringing the feet’s 
rotational axes into alignment over the midline. A countervailing force pushes back through the 
arches, slowly repositioning the bones of the feet into their spiral structures.  
 
This mechanism drives development of the feet using two intertwined processes. First, it 
pressures the bones of the feet into their spiral structures. Then it stretches the muscles and 
connective tissues of the feet taut over this structure, winding the entire lower body tighter over 
its skeleton framework. Among other benefits, this reorganization of soft tissues brings the feet’s 
proprioception network into alignment, boosting their ability to feel and respond to stimuli and to 
control muscle tension. 
 
The Counterspiral Mechanism, and the exercises described later in the book for activating and 
manipulating the mechanism to accelerate development, are likely not new inventions or 
discoveries. My hypothesis is that we evolved this mechanism as the principal tool for 
developing our feet in childhood, but that somewhere in the course of human prehistory its 
knowledge was lost and its use abandoned, resulting in the current dominance of the Standard 
Model. 
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Figure 1.10. Counterspiral Mechanism. (a) Feet positioned to engage the Counterspiral Mechanism. Both are clenched 
and inverted, with their lateral processes and small toes anchored as close to the extended midline as possible, and 
their heels and big toes touching at the midline. (b) The feet are rolled inward against each other simultaneously. Each 
foot grips the ground with its outer heel and toenails, in sequence from small toe to big, in order to rotate the inside 
edges together. The force created by this motion pushes the big toes in and down, bringing the rotational axes into 
alignment over the midline. A countervailing force pushes back through the arches, slowly repositioning the bones of 
the feet into their spiral structures and then stretching muscle and connective tissue over the resulting framework. 
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II. GAIT 
 
A. The Standard Model 
 
Under the Standard Model, the muscles and joints of the lower body coordinate to push the feet 
down and back into the ground in order to propel the body's mass forward. That mass must then 
transition from leg to leg as efficiently as possible in order to sustain motion. The inverted 
pendulum model, which treats the legs like swinging pendulums, provides an efficient theoretical 
basis for walking and running.  
 
In practice, our gait is much less efficient than the theory predicts. Some energy is lost during 
transitions, and some is dissipated in the soft tissues of the body as they absorb the shock of 
impact. The average person takes millions of steps over a lifetime, and those impacts can add up. 
Injury statistics hint at fundamental problems with the prevailing biomechanical model.   
 
 
Linear Motion 
Propelling the body forward in a straight line involves a coordinated sequence of movements by 
the muscles and joints of the lower body that ends with the feet applying force to the ground in 
the direction opposite to motion. 
 
Before we dive into the mechanics of Standard Model gait, we should begin by considering how 
bones and muscles combine to produce forward motion generally. Even this seemingly simple 
concept is more complicated than it appears at first.  
 
The skeleton is a system of bones – or rigid segments – connected to each other by joints. Bones 
rotate relative to each other around their shared joints when they are pulled by connected 
muscles. Even simple linear motions like jumping or throwing can engage multiple joints. The 
body uses combinations of angular or rotational movements by neighboring bones to produce 
them.  
 
The same is true for moving the body forward. Our bones generally produce angular movements 
as they transfer force across joints. But forward motion is essentially linear, and a lot goes into 
translating angular force into linear motion. Under the Standard Model, skeletal muscles pull on 
the bones of our lower limbs, causing them to push against the ground opposite to the direction 
of travel. In other words, we push backwards with our legs and feet to move our bodies forward. 
 
It may be useful to consider the forces acting on the foot during a Standard step. They will vary 
considerably from the Spiral Model, offering important insights into the differences in 
biomechanics. We can begin by disaggregating the ground reaction forces into separate 
dimensions to better understand each one.  
 
The vertical component of the ground reaction force is also called the normal contact force. The 
left gait graph in Figure 2.1(b) shows a saddle curve with two humps, which suggests that 
vertical force changes over the course of a step. The first hump represents the braking force 
applied at the beginning of the step to slow the body’s downward acceleration, while the second 
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hump represents the force applied to accelerate the body upwards as part of the push-off to the 
next step.  
 
The antero-posterior component, also called the friction force, refers to the horizontal forces 
acting on the foot in line with the direction of travel. Figure 2.1 shows this force as negative 
during the first half of the step – when the foot is working to brake the body and the ground 
pushes backwards on the walker – and positive during the second half, when the foot is working 
to propel the body, and the ground pushes forward.  
 

 

         
   

Figure 2.1. Ground Reaction Forces. (a) Depiction of the three directions of displacement that could result from 
ground reaction forces acting on the feet during gait: Vertical, Antero-Posterior, and Medio-Lateral.xiv (b) Ground 
reaction forces in the Standard Model plotted as gait graphs with disaggregated Vertical (left graph) and Antero-
Posterior (right graph) components.xv  
 
 
The final, medio-lateral, component is also called rolling friction. It relates to the horizontal 
forces acting on the foot perpendicular to the direction of travel. This component can be 
impacted by placement of the foot relative to the body’s extended midline as well as by the 
foot’s motion while on the ground. However, it is considered the least significant component 
under the Standard Model, and gait studies often remove it entirely to simplify analysis. By thus 
adopting a two-dimensional perspective, they can focus on the primary elements of gait – hip, 
knee, and ankle flexion and extension in line with the direction of travel.   
 
The key point to note is that the vertical and horizontal forces are inextricably linked in the 
Standard Model. The Forwards portion of the antero-posterior component represents the useful 
work produced by the foot, but we have to battle gravity twice for the opportunity to produce it – 
once when we push down and back to move the center of mass forward, and again when we 
brake to slow its descent.  
 
 
Inverted Pendulum Model 
The rhythmic transition between kinetic and potential energy that takes place during walking can 
be represented by modeling the lower body as a set of simple pendulums. This gait model is very 
energy-efficient in its ideal form and has long been accepted as the best fit for the human form. 
To address the most obvious differences between the theoretical model and the reality of walking 
under the Standard Model, some versions have added a number of complications to the simple 
inverted pendulum. 
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Now that the Standard Model has initiated forward motion by pushing backwards into the 
ground, it must solve another basic problem of human gait: how to stay in motion. Getting the 
body’s mass moving forward is one thing, but keeping it moving using two legs while gravity is 
working to pull it into the ground is another thing entirely.  
 
The generally accepted model for explaining bipedal gait relies on the simple pendulum, which 
is renowned for its energetic efficiency. In an ideal system,xvi a pendulum will continue to swing 
back and forth forever at a constant amplitude after an initial nudge. 
 
During walking, each leg alternates between a Swing Phase, when in the air, and a Stance Phase, 
when on the ground. The pendulum model conceives of the swing leg as a simple pendulum, 
with the foot’s weight attached to the hip by a massless leg that swings forward in the plane of 
travel. 
 
The stance leg is a simple inverted pendulum, with the body’s weight concentrated in a point at 
the hip supported by a rigid massless leg held in contact with the ground by an anchored foot.xvii 
The center of mass vaults over the stance leg in an arc, and the kinetic energy of the center of 
mass in the first half of the stance phase is transformed into gravitational potential energy, which 
is partly recovered as the body falls forward and down in the second half.  
 
In theory, the body’s weight transfers back and forth from one leg to the other. During that 
transfer, the body’s falling weight must be reversed and sent backwards again with as little 
change to forward speed or direction as possible. For a species that specializes in distance 
running, the efficiency of this transfer is a survival imperative. 
 
 

 
Figure 2.2. (a) Inverted Pendulum Model. The center of mass sits on top of a massless leg moving along the trunk’s 
trajectory path.xviii (b) Standard Model of gait, based on an inverted pendulum model, adjusted to accommodate the 
transition between pendulum-like steps with the addition of a double support phase. The body’s center of mass rises 
during the single support phase, and falls during double support.xix 
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Still, no one expects perfect efficiency, as the theoretical model predicts. Human gait is not even 
the most efficient among animals, ranking about a third of the way down the list. That means we 
have to accept some changes to the theoretical model to account for how people walk in reality.  
 
A number of sub-models have emerged under the inverted pendulum umbrella to address the 
more obvious discrepancies between the theory and data from actual walking. The most common 
patch addresses the unrealistically efficient transfer of the body’s center of mass between legs in 
the simple theoretical model by adding a double support phase at each transition. Double support 
starts at heel strike by the swing foot and ends at push-off by the stance foot. Both feet are on the 
ground during the double support phase, with the lead foot braking the body’s downward 
acceleration while the trailing foot accelerates and redirects the center of mass with a burst of 
positive work at the end of the step. 
 
Note that the double support phase only applies to walking models. Running is generally defined 
by the absence of two feet on the ground at any one time, and in fact includes a Flight Phase, 
when neither foot is in contact with the ground. Often a different model is applied to running, 
called the spring-mass model, in which the body is represented by a point mass sitting on top of a 
massless spring that coils and uncoils with each step. Some studies present this model as an 
alternative to the inverted pendulum model of walking, but more likely it should be viewed as a 
variation, substituting springs and their related mechanics for the stiff leg of the simpler walking 
model.xx The same spring-loaded model can be applied to walking as well as running, suggesting 
that the same basic mechanics may apply to both. 
 
 
Reality Check 
While the inverted pendulum model is very efficient in theory, in practice walking 
underperforms. It fails to convert energy into forward motion as well as predicted, a 
shortcoming linked to inefficient transitions between steps. Unconverted energy exits through 
friction in the joints and dissipation in the soft tissues. 
 
The concept of efficiency is important in gait, and usually refers to the energetic cost of moving 
the body a certain distance. In the simplest terms, efficient gait directs as much available energy 
as possible to keeping the center of mass moving forward at a steady pace while limiting 
movement in any other direction. One of the costlier problems with the Standard Model 
interpretation of the inverted pendulum model is that it is not truly cyclic. A single inverted 
pendulum can only move the body’s center of mass a short distance. The mechanics of walking 
then require transfer of the center of mass from one leg to the other, completing the swing of one 
pendulum while initiating the next.  
 
The transfer is more like a collision than a fluid handoff of momentum from a mechanical 
perspective, and a lot of energy is wasted. The transfer begins when the swing foot strikes the 
ground. At that moment, it essentially applies the brakes just enough for the stance foot to 
execute a course correction and push off again, helping the center of mass recover its forward 
momentum. 
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Studies show that some factors have a disproportionate impact on the amount of energy lost in 
transition. Anything that moves the center of mass vertically stands out, because working against 
gravity is energetically expensive. Another factor with an outsized impact on efficiency is the 
horizontal distance between each step and the body’s midline.xxi The closer the foot is to landing 
directly under the center of mass, the less energy lost in braking and propulsion. Losses increase 
at four times the rate of increase in step length or width.xxii  
 
Because of these practical costs, the efficiency of walking takes a hit under the Standard Model. 
Early studies reported that the most efficient walk was about 65% as efficient as predicted by the 
inverted pendulum model.xxiii But more recent studies conclude that this figure greatly 
underestimates the work done.xxiv In reality, walking is far less efficient than predicted, even if 
we compare it to other forms of locomotion. Walking consumes five times as much energy as 
cycling over the same distance, for example.xxv  
 
The total work performed on the center of mass appears to be zero at the end of the transition, 
but only because the negative work done by the swing foot and the positive work done by the 
stance foot are netted out. In reality this work is costly,xxvi and energy not used for forward 
propulsion still has to go somewhere. A good amount of that energy is dissipated by the active 
structures of the foot. For example, the longitudinal arch absorbs some force at all speeds, and 
returns it as useful energy.xxvii  
 
But much of that energy is lost to friction in the joints or dissipation by soft tissues. The heel 
pad, plantar fascia, and other parts of the foot all transmit and damp the impact forces during 
walking and running.xxviii In one sense, absorption of impact forces by the soft tissues of the body 
serves as a catchall for useful energy lost to inefficiencies in gait. Over time, these inefficiencies 
can turn into injuries. 
 
 
Injury Prone 
The average person takes more than 100 million steps in a lifetime, which suggests that even 
small changes in gait can have big impacts on the body over time. These chronic impacts may 
explain the high injury rates for runners, with as many as 8 out of 10 runners hurt every year. 
For a species supposedly evolved to run, these statistics hint at fundamental problems with the 
Standard Model.  
 
Most people average 5000 steps per day over a lifespan of about 80 years, for a total of roughly 
150 million steps, or 75 million steps per foot. Studies show that during walking the ankle 
complex bears a force averaging five times that of standing body weight,xxix and up to 13 times 
body weight during running. With so much force applied over so many steps, even small changes 
in gait can have big impacts on the body.  
 
The sheer number of steps we take during our lives may help explain the injury statistics for the 
legs and feet. While only 30% of children report foot problems, that number rises to 70% to 80% 
of adults.xxx The incidence of running-related injuries is even more shocking, though there is no 
consensus on the rate. One reason is that the studies themselves are inconsistent on methodology. 
A recent meta-study found that the injury rate in runners “varies between 11-85% or 2.5 to 38 
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injuries per 1000 hours of running,” with differences in methodology accounting for the large 
uncertainty.xxxi 
 
Regardless of the uncertainty, runners seem to be injured a lot. Most sources interpret the data as 
showing that half of runners are injured every year – with a quarter of them injured at any one 
timexxxii – while a recent global review of running injuries in men and women found that between 
35 and 50 percent of runners were injured at any one time.xxxiii The popular book Born to Run 
cited even higher figures: up to eight out of every ten runners are hurt every year. This staggering 
injury rate has not changed in 30 years, even with all the money and attention pumped into the 
shoe industry over that period. 
 
These injury rates are quite surprising. After all, research suggests that humans have evolved for 
long-distance running and are without equal in the animal world in endurance running. Our 
dominance is linked to a number of features in human physiology believed to have evolved 
around two million years ago. The most important of them are arched feet, a long Achilles 
tendon, and the ability to cool down through sweating.xxxiv Researchers argue that these 
adaptations were important to practices like persistence hunting – where prey is pursued to the 
point of exhaustion – and may have given humans a competitive advantage that drove the 
evolution of the human form.xxxv  
 
If so, it seems inconvenient at best that hunters would have been injured regularly over the 
course of a year. At worst it seems incompatible with the survival of our species. What explains 
these natural selection-defying injury statistics? 
 
  
B. The Spiral Model 
 
Spiral gait is fundamentally different from Standard. With every step, the swing foot is clenched 
and inverted, and the entire swing leg rotated back and in. The outer edge of the foot makes 
contact with the ground over the body’s extended midline directly beneath the center of mass, 
storing excess force in the heel's torsion spring. At the same time, the heel and inverted small 
toenail of the stance foot grip the ground and apply horizontal force perpendicular to the 
direction of travel, rolling the spiral structure of the foot inward, like a wave. This motion drives 
the opposite hip forward in an arc around the midline, bringing the swing foot into position for 
the next step and advancing the center of mass in a smooth motion.  
 
Like the Standard Model, the spiral gait model is based on the inverted pendulum. But the 
resulting gait is much more efficient as the roll from foot to foot becomes cyclic, eliminating the 
cost of vertical impulses and transitions from leg to leg that make the Standard Model less 
efficient. 
 
 
Spiral Foundations 
The foot’s inward spiral around its rotational axis provides the basis for a new model of gait. 
The biomechanics of this Spiral Model differ fundamentally from, and have several important 
advantages over, the Standard Model.   
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Feet that are fully developed per the Spiral Model and can access torsion forces across the 
rotational axis are far more flexible and adaptable than feet developed per the Standard Model. In 
addition, they have much stronger grip, more stability, and improved proprioception. But these 
are just the most direct benefits of the Spiral Model. The work of the Counterspiral Mechanism, 
which uses rotational symmetry across the body’s midline to drive development, does not stop at 
the feet. 
 
As the bones of your feet realign into their intended spiral structure and your muscles and 
connective tissue are pulled taut over this framework, the drive to symmetry at the midline 
extends up the legs to the hips, realigning the bones of your lower body and bringing notable 
changes to your posture and gait. 
 
This section will describe the different biomechanics of gait that are unlocked once your feet are 
able to function in line with the Spiral Model. It also explains how this new gait differs from the 
Standard Model, and why these differences lead to improved performance. A later section will 
describe at greater length the advantages of this new functionality. 
 
 
Positioning, Placement, and Motion 
Before each step in the Spiral Model, the foot is clenched and inverted, and the entire leg rotated 
back and in, to position it for proper placement. The outer edge of the foot makes contact with 
ground at the body’s midline, extending the foot’s inversion back to the heel to load the ankle. 
The heel and toes then apply lateral force against the ground to rotate the foot around its long 
axis towards the midline in a continuous and consistent motion, like the roll of an ocean wave. 
 
The system of biomechanics presented here proposes that movement of the foot during walking 
is organized around the rotational axis. A foot that is fully developed according to the Spiral 
Model functions like a spiral torsion spring when used optimally. To work properly, it must be 
wound, placed precisely, and released to uncoil across the ground with every step. The starting 
and ending postures of the foot during the Stance Phase of Spiral gait are quite different. Simply 
placing the foot on the ground in its final position does not generate the same forces. The correct 
positioning and placement coupled with precise motion across every joint in a specific sequence 
are all needed to produce the optimal gait. Each part of this movement – positioning, placement, 
and motion – will be described separately. 

 

 
Figure 2.3. Positioning and placement of the swing foot under the Spiral Model. 
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Positioning. The positioning portion of the movement is used to ready the foot for each step. This 
preparation takes place during the Swing Phase of the step, before the foot makes contact with 
the ground, when motion is relatively unconstrained. The foot is positioned to be most effective 
during Stance Phase, to make the best use of its time while in contact with the ground. 
Positioning the swing foot involves three separate but simultaneous instances of positive work by 
the muscles of the feet that are new to the Spiral Model of biomechanics.  
 
In the first of these innovations, the entire swing leg from hip to heel is rotated laterally in the 
horizontal plane. That means the leg rotates back and in as if to place the foot behind you on the 
extended midline, without lifting the heel above the ground.  
 
Second, the foot is clenched as much as possible in order to assume its three-dimensional spiral 
form. This is done by curling the toes down and back towards the heel, as far as they will go. 
Feet developed per the Standard Model may have some difficulty with this action at first, but 
eventually should be able to assume the shape of a claw or partial fist.  
 
The third innovation involves inverting the foot as far as it will go. That means twisting it in 
place around its longitudinal axis by rotating the sole inward towards the extended midline of the 
body. This action engages a well-known mechanism in biomechanics called the Stretch-Shorten 
Cycle, also referred to as the wind-up or countermovement phase. According to this concept, the 
segments of a kinetic chain performing a particular movement are first stretched by rotating them 
in the opposite direction. This countermovement creates a high level of tension in the muscles, 
effectively “winding” them. The muscles then shorten during the target movement itself. The 
resulting action uses both passive and active muscle tension to create stronger angular rotations. 
Squatting before jumping is a familiar example. 
 
During walking, inverting the foot by rotating the sole towards the midline prepares the foot for 
contact with the ground. A fully developed foot can rotate back, clench, and invert completely so 
the heel lays sideways in a hyper-supinated position, providing maximum countermovement in 
preparation for placement. 
 
Placement. The placement portion of the step in the Spiral Model of gait also features a couple of 
major changes from the Standard Model. First, the foot is placed on the ground directly over the 
body’s extended midline rather than to one side of it. The point of contact for the foot is right 
beneath the body’s center of mass, rather than ahead of it. This placement is achieved by 
exaggerating the lateral rotation of the leg at the very end of the Swing Phase to drive the heel 
back in toward the extended midline. This motion may feel strange at first for legs and feet used 
to the Standard Model, but it will eventually become a natural countermovement to the inward 
roll of the Stance Phase foot taking place at the same time, like two halves of a cycle.  
 
This approach eliminates much of the metabolic cost associated with redirecting the body’s mass 
between steps under the Standard Model. By placing the foot on the extended midline right 
beneath the center of mass, both step width and step length are effectively set to zero. 
 
The second major difference in placement is that the foot touches the ground with its outer edge, 
instead of its sole. Once you train your foot to invert fully during the Swing Phase, placement on 
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the lateral edge comes naturally. At first, though, it may feel awkward. Over time, the point of 
contact on the foot shifts as the bones realign. Three rounded features located on the outer edge 
of the foot – the base and head of the fifth metatarsal and the lateral process of the calcaneus – 
will come to define contact with the ground as you gain degrees of freedom along your rotational 
axis and can invert your foot further.  
 
This approach to placement is a dramatic departure from the Standard Model, where nearly 90% 
of runners report striking more or less squarely on the heel.xxxvi  
 
At the tail end of the placement motion, the foot extends its outward roll as it takes on the body’s 
weight. The curled small toes and the back outer edge of the heel rotate under the horizontal 
plane of the foot to make contact with the ground. The outer edge of the small toenail grips the 
ground. At the same time, the heel rotates back, up, and in, loading the ankle and winding the 
foot’s spring mechanism. Elastic potential energy is now stored in the Achilles tendon, ready to 
be released.  
 
Motion. Once the foot completes its lateral roll, the outer edges of the heel and small toenail find 
purchase in the ground and anchor, reversing the rotation of the foot and ending the placement 
portion of the step. A foot fully developed according to the Spiral Model, and now positioned 
and placed correctly at peak countermovement with a fully loaded ankle, should be able to 
complete a smooth, inward roll across the rotational axis with little or no additional work, like 
the uncoiling of a spring.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.4. Spiral Motion. (a) Placement and motion of the right foot through a single Stance Phase. The clenched 
and inverted foot is placed over the extended midline, making contact at the base of the fifth metatarsal at 1. The foot 
continues its lateral roll and simultaneously engages the calcaneus at 2a – loading the heel – and the head of the fifth 
metatarsal at 2b, snagging the outer edge of the inverted toenail. The foot then applies lateral force at 2a and 2b 
simultaneously to initiate the foot’s inward roll around its rotational axis. The heel rotates from 2a to 3a, using the 
lateral process of the calcaneus as a rotational pivot, and the forefoot rotates across the transverse arch from 2b to 3b, 
with the outer edge of each toe snagging the ground in turn and adding lateral force to smooth the foot’s roll.  
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This motion of the foot combines two novel components that work together in coordinated 
fashion. In the rearfoot, the lateral process of the calcaneus, now in contact with the extended 
midline, functions like a rotational fulcrum. The back outer edge of the heel bone – also 
anchored and now pulled at by the Achilles tendon – pushes sideways into the ground, 
perpendicular to the direction of travel in the horizontal plane. The friction created by this 
movement produces torque underfoot, which is amplified through the rotational fulcrum of the 
lateral process to drive an inward rotation of the foot around its long axis.   
 
In the forefoot, the clenched and inverted toes similarly grip with the outer edges of the toenails 
and apply rotational force, pushing sideways against the ground in the horizontal plane, away 
from the extended midline. As the foot rolls inward, they grip and push in series, moving from 
small to big toe. This sequencing helps maintain muscle tension across the forefoot while 
harnessing the rotational energy produced by the rearfoot.  
 
The transition of force from underfoot to over-foot takes place between the fourth and third toes. 
As part of the vertical organization of the foot’s spiral, the fifth and fourth toes are rotated under 
the horizontal plane of the foot, while the third, second, and big toes are all above the horizontal 
plane. As rotational force transfers between the fourth and third toes, the spiral frame redirects it 
up and inward across the transverse arch, accelerating the foot’s spiral motion. As the foot 
completes its inward roll, like a cresting wave, the external impulse produced by this motion, 
when correctly channeled through the legs and hips, drives the body forward. 
 
The use of lateral force to produce forward motion described here is a material departure from 
the Standard Model. Under the Standard Model, a forward impulse is produced when the foot 
pushes down and back into the ground. Managing the resulting inefficiency of bounding from 
foot to foot is an unavoidable consequence. By contrast, the Spiral Model eliminates the vertical 
component from the impulse, instead pushing sideways to rotate the foot inward and advance the 
body’s mass forward. The energetically costly braking action that follows Standard heel-strike 
gait is removed from the equation, and the excess energy from the force of the impact is either 
channeled into the rotation of the heel or stored as elastic potential energy. The costly push-off of 
the Standard Model – which goes head-to-head with gravity to achieve forward motion – instead 
becomes a rolling application of lateral force that advances the body with minimal resistance.  
 
Revisiting the ground reaction force charts in Figure 2.1, the curves for the Spiral Model would 
be very different from those of the Standard Model. The vertical component flattens completely, 
eliminating the humps for both braking at the beginning of the Stance Phase and push-off at the 
end. Similarly, the antero-posterior curve shifts to show only steady forward motion during the 
Stance Phase, because the positioning of the foot during the Swing Phase of spiral motion 
eliminates the backwards impulse caused by the braking action at heel strike. But the biggest 
change is to the medio-lateral component. Under the Standard Model, this dimension is ignored 
or discounted as insignificant. Under the Spiral Model, it becomes the dominant component of 
the force equation, as the application of lateral force at the heel and toes drives forward motion.  
 
Once you get this motion down, a footstep feels more like unfurling a tentacle than pounding a 
blunt object. The bones of your feet function in perfect coordination, rolling over the ground like 
spiral tractor treads.  
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Foot-Hip Connection 
The complementary but countervailing motions of the stance and swing legs produce a back and 
forth rotation of the hips around the body’s midline. This cycling transports the center of mass 
forward in a smooth, continuous motion while eliminating inefficiencies associated with the 
vertical impulses and transitions of the Standard Model. 
 
The relationship between action of the foot and movement of the body’s center of mass is not 
particularly clear under the Standard Model. Though it seems to make intuitive sense that 
pushing backwards should advance the body forward, the center of mass resides around hip 
height, several feet above the point where the foot applies force to the ground. The Standard 
explanation to bridge this distance involves selective stiffening of foot and leg muscles in the 
stance foot to generate more force.xxxvii This stiffening creates a literal lever that propels the body 
up and forward while stabilizing lateral motion as the center of mass passes back and forth over 
the extended midline, from one leg to the other.  
 
With the Spiral Model, this entire vague sequence of events is avoided, because the foot no 
longer functions like a lever. As you approach full development under the Spiral Model, the 
movements of your swing and stance legs become increasingly symmetric. While the swing leg 
rotates laterally and the swing foot clenches and inverts, the stance foot pushes sideways and 
rolls inward. These complementary movements pull the stance hip back in arc around the body’s 
midline and push the swing hip forward, moving the swing foot into position over the extended 
midline for a clean handoff of momentum. The pelvis revolves back and forth around the midline 
in a smooth, cyclic motion. More research is needed to define the mechanism linking rotation of 
the foot to rotation of the hip. Preliminary research points to the band of connective tissue 
running from the iliac crest at the hip to attachment points on both the inside and outside edges 
of the foot.  

 
Figure 2.5. When the right foot makes contact with the ground, the right hip is at its forwardmost point relative to the 
body’s center of mass. As the foot completes its inward roll, it drives the opposite hip forward and down around the 
midline. The center of mass advances past the right hip without deviating laterally or vertically, coasting right over to 
the extended midline throughout. 
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The body’s center of mass is never supported entirely by one leg, instead coasting over the 
midline in a smooth, continuous motion as the legs cycle underneath, carried along forward 
while the hips rotate around it with each step. The lower body swings from side to side like a 
pendulum as one foot replaces the other beneath the center of mass. The cost of the vertical 
impulses and transitions from leg to leg of the Standard Model are effectively eliminated. As a 
result, empirical performance approaches the efficiency of the theoretical inverted pendulum 
model.  
 
 
Gait Development 
Activating the Spiral Model requires simple, targeted development of the feet, but the best 
approach appears to be non-intuitive. Though humans are not born with Standard Model 
biomechanics, we overwhelmingly default to that model when we first learn to walk. The spiral 
form and function must be introduced early and developed using the Counterspiral Mechanism 
to avoid long-term underdevelopment and misuse. 
 
Given the magnitude of benefits claimed by the Spiral Model, its complete absence from both the 
cultural and academic conversations about the body’s mechanics is curious, to say the least. The 
reason is probably quite simple: Spiral development is non-intuitive for toddlers. In order to 
develop spiral gait, the feet must first take on the spiral form, which means precise alignment of 
the 26 bones of each foot into very specific structures. This developmental path must be taken 
early for natural development to proceed – but without any guidance or examples in the real 
world it typically goes undiscovered.  
 
Standard biomechanics are not necessarily any more intuitive. Children are not born with 
biomechanics attuned to the Standard Model either, or even with an inclination in that direction. 
Infant feet have a grasp reflex that typically disappears before independent walking begins. Only 
once toddlers stand and walk, and their feet take on the task of supporting the body’s weight, do 
they begin a transformation that continues throughout childhood.  
 
Given how central bipedal gait is to our survival, you might expect walking to be more 
instinctive, but this is hardly the case. Humans are notoriously slow learners compared to other 
animals, many of which can walk within hours of birth. Studies suggest that toddler gaits are 
very different from the mature bipedal gait of adults. For example, children’s feet are typically 
pronated, with toes pointing out. Initial walking patterns are characterized by short, quick steps 
and lots of vertical motion of the trunk, with the child adopting a wide base of support while 
keeping arms in a high guard position. Early steps tend to feature high foot lift, but no heel 
strike.xxxviii 
 
Over the first few months of walking, children rely on trial and error to improve many aspects of 
their gait. Elements of the mature form of the Standard Model that soon emerge include walking 
on the sole of the foot, using a heel strike, faster walking speed, consistent foot trajectory, trunk 
stability, reciprocal arm swing, and the pendular motion of the center of mass.  
 
Some of these elements are inefficient, according to the Spiral Model, and may be 
counterproductive to development. The same mechanism that drives realignment in adults – the 
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Counterspiral Mechanism depicted in Figure 1.10 above – is most likely the missing guidance 
that children need to set them on the path to complete development and optimal use of their feet. 
Research is needed to identify the best timing and methods for introducing this concept and 
encouraging spiral gait. But for those who miss this early opportunity, the Counterspiral 
Mechanism may still be available to help rehabilitate your feet later in life. 
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III. THE HANDS 
 
A. The Standard Model 
 
The hands and feet may share a similar skeletal plan, but divergent evolution has made them 
functionally different. Like the feet, the hands have arches that mediate between mobility and 
stability, and an even more sophisticated proprioception network. The hands are most often used 
to grasp objects, and over 30 distinct grips have been identified. They typically emphasize either 
power or precision. 
 
 
Hands vs. Feet 
According to the Standard Model, while the hands and feet have the same basic skeletal plan, 
this similarity is now obsolete. Despite a common construction, your hands and feet work in 
fundamentally different ways. 
 
Within the human skeletal plan – and the same goes for most mammals – the arms and hands 
share a remarkably similar design with the legs and feet. Both sets of limbs consist of chains of 
small bones arranged in roughly the same order. Students of human evolution may be familiar 
with the complex history of our appendages. All four were used as feet in a weight-bearing 
function when our ancestors were still quadrupeds. Following that, they were all used as hands 
for grasping tree limbs when our ancestors were primates.  
 
Since then, our ancestors have adopted an upright posture, and our limbs have taken different 
evolutionary paths. Our feet have resumed their load-bearing role, now adapted for bipedalism, 
while our hands have developed sophisticated powers of manipulation unequaled in the animal 
kingdom.  
 
 
State of Nature 
As with the feet, most people receive no specific training in the development of their hands. 
Without guidance, we default to instinct and develop our hands by touching and feeling our 
surroundings. Most people have a dominant hand that can outperform its counterpart, especially 
in precision tasks.  
 
The important milestones that pediatricians look for on the road to normal hand (and brain) 
development include: gripping objects without tucking the thumb by 8 months of age, releasing 
objects voluntarily by 10 months, pinching small objects between the thumb and index finger by 
12 months, and isolating the index finger with the other fingers closed by 16 months.xxxix Beyond 
this basic set of skills, the milestones are activity-based rather than general.  
 
The existence of these milestones implies that intervention in some form takes place if we fail to 
meet them as children. Otherwise we are left to our own devices – or at any rate to carefully 
curated devices like spoons, pencils, and scissors – to develop what strength, speed, accuracy, 
and precision we can in tasks involving manipulation of the world around us.  
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Techniques, programs, and devices to help develop the hands for specific activities like rock 
climbing or playing the piano do exist. But not for development of the hand generally. 
 
About 90% of adults are right-handed, a proportion that has held for 5000 years. Righties tend to 
have a greater performance difference between their two hands than lefties, but the difference is 
only meaningful for precision tasks.xl 
 
 
Physical Attributes 
The human hand is a complex structure formed by 27 bones and 22 joints. Like the feet, the 
hands have arches that provide support for manual activities. Thousands of embedded sensors 
provide information to the brain about posture, force, contact, vibration, and temperature. To 
control the hand, the brain uses information from mechanoreceptors in the muscles and skin 
about the position, velocity, and forces around each joint. 
 
The structure of the human hand is designed to maximize power and agility while minimizing 
mass and bulk. Each hand has 39 musculotendon units that control the sophisticated finger and 
wrist movements of 27 bones connected by 22 joints.xli Embedded sensors provide information 
about posture, muscle and tendon forces, contact, interaction forces, vibration, and temperature. 
 
As in the foot, the hand has several arches that 
help mediate between mobility and stability. 
The hand has a “power or stability” side that 
includes the ring and little finger and parallels 
the lateral longitudinal arch in the foot. The 
“skill or mobility” side includes the thumb, 
index and middle fingers and parallels the 
medial longitudinal arch in the foot. The arches 
provide a foundation for individual finger 
movements, increasing hand strength, 
improving thumb opposition and grasp 
capabilities, and helping the hand adapt to an 
object’s size, shape, and weight.  
 
Development of the arches begins as infants 
learn to push up on their hands in prone 
position, starting at 3-6 months. As with the 
feet, less development and function is attributed 
to the transverse arch. 

Figure 3.1. Arches of the hand. Red – oblique arch. 
Brown – Lateral longitudinal arch. Dark green – 
transverse carpal arch. Light green – transverse 
metacarpal arch.xlii 
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Functional Attributes 
The hand is capable of performing a remarkable variety of actions – from supporting the body’s 
weight against the ground to playing the piano. The most frequent daily use is still simply to 
grasp objects, a use made possible by the development of an opposable thumb. 
 
Humans are unparalleled among animals in our ability to use our hands to manipulate the world 
around us. Other mammals, including rodents, cats, and monkeys, use their front paws to grasp 
food and other objects, and monkeys can even perform some precision tasks. But none have the 
same ability to move individual fingers to the same extent. This skill is the source of our 
increased dexterity, allowing our hands to interact with a wider variety of objects.xliii 
 
Examples of actions we can perform as a result of our ability to control individual fingers 
precisely include sophisticated manipulation of small objects – like tying shoelaces or turning 
keys. They also include complex, non-manipulative tasks like typing, playing piano, and spelling 
in sign language. 
 
Still, even in humans the fingers are not entirely independent from each other or free to move. 
The fingertips can touch the palm of the hand, for example, but not the back. The thumb is the 
most independent of the fingers, which accounts for its use across grasp types. It can be rotated 
in opposition to the fingers, but the fingers cannot oppose each other.xliv  
 
 
Power vs. Precision 
A number of different classification systems exist for 33 identified grip types, but most grips fall 
into two categories. The Power Grip is used when force is the main objective. It involves 
extensive contact with the palm of the hand, as when holding a hammer. The Precision Grip is 
used in activities that require sophisticated control of the forces generated by the hand, like 
writing or turning a key. 
 
The versatility of the hand is recognized in academic literature, where efforts to classify hand 
functions have been underway for over a hundred years. Most of these schemes identify two 
broad categories, the power grip and the precision grip, each of which is divided into various 
subcategories of action. This classification system is largely based on the type of task that needs 
to be accomplished, rather than the size or shape of the object. xlv  
 
The power grip typically involves a lot of contact between the object and the hand, as well as 
movement involving the entire hand, wrist, and arm, like when using a hammer. Precision grips 
generally involve a subset of fingers used to grasp or pinch. They require careful adjustment of 
finger forces to deal with variations in weight, surface texture, or shape of the object.   
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The most complete taxonomy 
includes power, precision, and 
intermediate grips, with 33 
different independent grasps 
identified based on sub-
categories for thumb position 
and the type of contact between 
the fingers and the palm.xlvi  
   

Figure 3.2. Taxonomy of grasps classified and depicted according to 
thumb position, hand and finger configuration, grouped into power, 
precision, and intermediate grips.xlvii 

 
 
B. The Spiral Model 
 
Under the Spiral Model, the hands work in a way that closely parallels the functioning of the 
feet. The bones of the hand likewise form a dynamic three-dimensional spiral that rotates around 
its long axis. Positioning, placement, and motion of the hand for load-bearing activities is similar 
to the foot, though the spiral structure and alignment of the hands may be more difficult to see at 
first. In tool use, the Spiral Seesaw grip optimizes both the power and precision capabilities of 
the hand, manipulating torsion and spin to produce the most efficient stroke possible. 
 
 
Hands versus Feet 
While the hands and feet differ in some significant structural and functional ways, their 
fundamental form and function is essentially the same. 
 
Since humans became bipedal, our hands and feet have diverged evolutionarily. Today, the 
differences in form and function between our hands and feet are somewhat self-evident. Perhaps 
most obvious is that we use our feet to support our upright posture and to locomote, while we use 
our hands to manipulate objects. But a quick trip through evolutionary history shows this was not 
always the case. 
 
While most people can trace human history back to the primates, our most recent ancestors, 
evolution teaches us that we can chart our descent all the way back to the origins of life. The 
implications of this evolutionary history for our physical bodies is not always clear, and for a 
particular feature it may be even harder to see. But that history is important because evolution is 
path dependent. This concept highlights that changes to our physical bodies do not materialize 
out of thin air, but rather build on the existing frame incrementally.   
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Applying this analysis to the hand, we can begin our trip 400 or 500 million years ago, when 
animals first walked on land. They may have experimented with different forms of locomotion, 
but by the time our earliest mammal ancestors evolved from lizards – some 200 million years 
ago – they all had four legs. Tree-dwelling primates, our most immediate ancestors, appeared 
about 60 million years ago, and humans themselves have only been around for about 2 million 
years.  
 
That means our ancestors spent somewhere between 200 and 500 million years walking on four 
feet, then over 50 million years climbing with four hands. Only very recently in evolutionary 
terms – less than 1% of our history – have our hands and feet functioned as differently as they do 
today. It stands to reason that the much longer period of time we spent walking around on both 
our hands and feet has left an imprint on their basic mechanics. That framework is still active 
today, much like the lizard brain underlying our mammalian one. The same basic structure and 
function still dominates both the hands and feet. Divergent adaptations have been layered over a 
common foundation.  
 
 
Hand Development 
People use their hands in a more sophisticated fashion than the feet. The hands play a large role 
in proprioception, and have far more dexterity. However, specific development is needed to 
unlock the capabilities of the rotational axis, and like the feet it has gone unnoticed. 
 
Proprioception is the sense of position 
and movement of the body and limbs. It 
plays a part in a broader sensory system 
that includes visual, thermal, and other 
inputs. The proprioception system 
works by combining and analyzing in 
the brain information acquired by 
sensors embedded throughout the body.  
 
Not all parts of the body are equally 
important in acquiring data for the brain 
to process. Information gathered by the 
hands and face appears to be most 
important for constructing an accurate 
mental model of proprioception.xlviii The 
somewhat grotesque image in figure 3.3 
– called a sensory homunculus – 
illustrates the relative size of the 
contribution of different parts of the 
body in formulating this model. 

Figure 3.3. Sensory homunculus,xlix showing the 
relative contributions to the brain’s sensory 
resolution by various regions in the body. 
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Note that the hands play a much larger and more sophisticated role in proprioception than the 
feet, with inputs differentiated by digit. 
 
Despite the level of detail, this picture is incomplete. The rotational axis and its role in 
proprioception is missing. Full development of the rotational axis will probably unlock more new 
capabilities related to proprioception in the feet, but the hands will benefit greatly as well. 
 
 
Physical Attributes 
The hand forms a three dimensional spiral parallel to that of the feet. The spiral construction is 
key both to the efficient application of force with the upper body – like during load-bearing 
activities where the hands support the body’s weight against the ground – and to the 
manipulation of tools and objects. 
 
The same dynamic 3D spiral structure that drives the foot around a rotational axis serves as 
blueprint for the hand. The axis runs from the outer heel of the hand – the pisiform bone is a 
good candidate for the point of contact – to the inside tip of the thumb. With the hand flattened to 
help identify the bones – a position shown in Figure 3.4(a), and often used in load-bearing 
applications under the Standard Model – it appears to pass diagonally through the hand, doing 
little of value. The functional importance of this element, identified as the radiocarpal joint axis, 
has been overlooked by the Standard Model. 
 
 

         
Figure 3.4. (a) Rotational axis of the right hand, palm side view, with the hand splayed for placement as under the 
Standard Model. (b) The same hand wrapped around its rotational axis according to the Spiral Model. The pisiform 
bone anchors one end of the axis, and the outer tip of the thumb anchors the other. 
 
 
Under the Spiral Model, the rotational axes of the hands line up parallel to the extended midline 
during load-bearing activities. The arches play a much more important role in development of 
the hand than under the Standard Model, with implications for both load-bearing and tool-
wielding activities.  
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Figure 3.5. (a) Hand placed to bear load under the Standard Model. (b) Hand place to bear load under the Spiral 
Model. 
 
 
Positioning, Placement, and Motion for Load 
As with the feet, when bearing load the hands are first clenched and inverted, and the arms 
rotated laterally, in order  to position the outer wrists beneath the shoulder joints. The outer 
edges of the hands make contact with the ground, and each hand rolls inward across its 
transverse arch from pinky to index finger, with the thumb rotating under the wrist to complete 
the motion and form a stable three-dimensional spiral structure. 
 
Unlike the feet, which bear the body’s load as a matter of course during normal use, the hands 
only bear load when we use them to push something or to support the body’s weight against the 
ground. In those instances, our intuition is to flatten our hands and spread our fingers, creating 
the widest base of support we can in order to distribute the weight broadly across the hands.  
 
As with the feet, this instinct to flatten the hands and use the wrists as oblique hinges is 
misguided. Under the Spiral Model, correct use of the hands for bearing load instead harnesses 
the forces created by the hand’s dynamic spiral structure as it rotates around the long axis to 
form a stable 3D structure best suited for the task. Positioning, placement, and motion of the 
hands are important to developing and using this structure. 
 
Positioning the hands for placement is similar to the preparations made to position the swing foot 
before a step. The hands are clenched and inverted, so the palms face each other and the outer 
wrists are rotated down for placement. The hands are not clenched into fists at the knuckles, but 
rather at the joint between the proximal and middle phalanges so they resemble claws. The arms 
are rotated laterally, meaning away from the chest so that the shoulder blades knit together. 
 
Placement of the hands also parallels the feet with respect to orientation. The outer edge of the 
hand makes contact first, touching the surface with the heel of the hand and the edge of the 
curled pinky’s inverted fingernail. Unlike the feet, which are placed on the extended midline, the 
heels of the hand are placed beneath the center of the should joint. This orientation places the 
rotational axis parallel to the midline. The clenched fingers (including the thumb and index 
finger) should all remain in close contact – as opposed to being splayed under the Standard 
Model.  
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The hands are now rolled into position, much like the feet, a motion that involves two 
simultaneous actions with each hand. First, the anchored wrist is rotated inward until the thumb 
knuckle rolls into contact with the ground. This action brings the rotational axis, from the inner 
wrist crease to the outer tip of the thumb, into alignment with the midline. Second, the base and 
tip of the pinky engage at the same time and push sideways against the ground, away from the 
midline. This action rotates the hand inward across the transverse arch, rolling across the edges 
of the fingernails in order from pinky to index finger. As with the feet, the fourth and fifth digits 
– here the ring and pinky fingers – are curled under the horizontal plane of the hand’s spiral 
structure, while the middle and index fingers and the thumb are above the horizontal plane.  
 
 

 
 
Figure 3.6. (a) Lateral view of right hand placed to bear load under the Spiral Model. (b) Front view of the right 
hand. (c) Top view of right hand placed to bear load, with a red line indicating the location of the rotational axis. 
 
 
 
The thumb and index finger should roll into place at the same time, with countervailing rotations 
that create a suction grip on the surface between them in the webbing of the hand, locking your 
hand into position with your weight fully distributed across the three-dimensional spiral structure 
of the hand. This form will add grip and stability to all load-bearing activities. 
 
 
Functional Attributes 
Our opposable thumb enables rotation and counter-rotation of the hand’s spiral framework 
around its long axis, setting up a mechanism called the Spiral Seesaw. A fully developed hand 
can use the Spiral Seesaw to manipulate tools with minimum work by alternating application of 
down-spin at either end of the rotational axis. This spiral grip helps to optimize both power and 
precision in manual activities. 
 
Our ancestors evolved opposable thumbs over two million years ago. Opposability means that 
the thumb can cross the other four fingers, a trait shared by a number of other animals (both 
living and extinct) but perfected in humans. Our hands have become increasingly adapted to tool 
use since our ancestors descended from the trees and began to walk upright, and today their role 
in gripping tools is widely and intuitively understood. 
 
Despite that, according to the Spiral Model, one important application of opposability has been 
overlooked. In the grip of a fully developed hand, a simple tool – say a stick – can effectively 
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embody the rotational axis itself. The stick rotates back and forth inside the hand while still 
inside its grip, effectively adding another dimension – spin – to tool use.  
 
The hand works like a rotational seesaw when used in this way. Down-spin applied by the thumb 
at one end of the rotational axis swings the tool down while rotating the pinky end of the axis up. 
Counter-spin applied by the other four fingers then repeats the tool’s downswing while rotating 
the thumb end back up. Alternating between these two motions across the horizontal plane 
produces a repeating stroke (or drum roll) without use of the wrists, implying no resistance from 
gravity.  
 
Full development of the hands according to the Spiral Model improves performance in tool use 
across the board in both power and precision activities. For precision-based activities, full 
development organizes the bones of the hand into a sophisticated framework that helps control 
muscle tension and tap into powerful torsion forces around the rotational axis. Improved control 
over muscle tension in turn heightens precision. 
 
The back and forth rotation of the Spiral Seesaw mechanism may be the most efficient strike the 
hand is capable of making, though the concept of efficiency is somewhat vague here. In the 
context of drumming, the Spiral Seesaw produces the smallest controllable and repeatable stroke 
the hand can make.  
 
 

                  
  
 
Figure 3.7. Spiral Seesaw. The thumb’s opposability relative to the other four fingers enables the rotational seesaw 
mechanism that unlocks efficient tool use. In the diagrams above, A represents one end of the hand’s rotational axis, 
at the pisiform bone; B the other end of the axis at the outer tip of the thumb; and C the rotational fulcrum of the hand, 
halfway between A and B in the center of the drumstick cross-section. When the stick is in neutral position, as in the 
middle panel on the right, the tip of the stick hovers above the strike surface at D. In the bottom panel on the right, the 
thumb applies down-spin at B, causing the stick to rotate medially along the green spiral track. The tip strikes the 
surface at E, and the wrist end of the axis at A rotates into position above C. In the top right panel, the little finger 
applies down-spin against the wrist at A, causing the stick to rotate laterally along the blue spiral track. The tip strikes 
the surface at E again, and the thumb end of the axis at B now rotates back into position above C. 
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For power-based activities, the rotational motion of the hand can be thought of as the business 
end of a longer kinetic chain that includes the wrist, elbow, and shoulder. For example, you can 
swing a hammer harder by adding torque at the moment of impact. Translating angular force 
applied at the wrist to linear force at the business end of a tool amplifies power.  
 
Beyond these direct improvements in power and precision in tool use, full development of the 
hands brings a number of secondary benefits. These include enhanced proprioception, as well as 
other general improvements in hand stability and finger strength, control, and coordination. As a 
result, performance should improve in just about any manual activity. 
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IV. BENEFITS OF THE SPIRAL MODEL 
 
The benefits of the Spiral Model of biomechanics over the Standard Model are so significant and 
wide-ranging that describing them effectively is difficult. Attributes like balance, coordination, 
strength, and agility become supercharged, freeing you from the physical limitations that defined 
your interaction with the world your entire life. This section describes some of the benefits 
qualitatively, but at present there is insufficient data to quantify the improvements. 
 
 
Rehabilitation 
Completely dissolve scar tissue, eliminate tics and kinks, and restore joints, muscles, and 
connective tissue in the hands and feet to their previous range of motion… and then push them 
far past those artificial limitations. 
 
The Spiral Model occupies a particular kind of blind spot for most people, who may not consider 
the hands and feet to be parts of my body that can be developed, in the sense of shaped for a 
particular purpose. We simply accept our hands and feet as they are, long since settled by 
genetics and early childhood development. Notable improvements through repetitive practice 
seem possible for task-specific actions like performing magic tricks, playing the piano, and 
typing. But the idea of realigning the bones of the hands and feet in order to change their basic 
functionality may sound far-fetched, if not alarming.  
 
Similarly, most people underestimate the body’s ability to heal itself. As we rack up 
musculoskeletal problems over the course of a lifetime – sprains, twists, tears, and breaks – we 
resign ourselves to losing degrees of freedom in injured joints, and live with reduced mobility as 
we age.  
 
The earliest benefit most people are likely to experience with the Counterspiral program is the 
shattering of this idea of the hands and feet as structures largely fixed in place and slowly 
accruing damage that can never be reversed but only managed. The first phase of the program is 
called Deconstruction, and it aims to rehabilitate the hands and feet by slowly and systematically 
introducing rotational motion at every joint, in line with movement under the Spiral Model. 
These simple exercises will dissolve scar tissue and break up calcified cartilage to restore 
degrees of freedom to your hands and feet, eliminating chronic aches and pains and returning 
them to a state of health you may have believed long since gone. 
 
 
Alignment 
The Counterspiral Mechanism works as an engine of symmetry, driving alignment of the bones 
across the body’s midline while stretching muscles and connective tissue taut over the resulting 
framework. The process results in continuous improvements in stability, flexibility, coordination, 
and balance as symmetry advances from the toes to the hips. 
 
The feet are the literal foundations of the body, which means that their development and use 
directly impact the alignment of the legs and spine. The body can tolerate significant 
underdevelopment and accommodate long-term misuse, making small adjustments in the way the 
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bones meet and move against each other to compensate for misalignments lower down the 
vertical frame. These adjustments may not cause immediate damage, but points in the skeleton 
where bones and joints misalign are exposed to additional stress and strain with every use. Over 
millions of steps, the additional stress eventually leads to chronic pain and increases the chance 
of acute injury. 
 
This insight applies to the upper body too. Underdevelopment of the hands can lead to 
misalignment in the shoulders and back over time, though the hands are less often used in load-
bearing activities. 
 
Full development according to the Spiral Model eliminates these distortions in the skeletal 
framework. The Counterspiral Mechanism functions as a symmetry engine, driving perfect 
alignment of the bones of the feet by promoting symmetry across the body’s midline. The big 
toes are the initial focus of this mechanism, but as training progresses the push to symmetry 
extends beyond the feet to the legs and hips, unwinding the accommodations put in place under 
the Standard Model and restoring bones to their intended alignment. This process also brings 
major changes to posture and gait, as rehabilitation of the feet and the push for symmetry extend 
to rotation of the hips around the body’s midline.    
 
Eventually, correcting bone alignment will create new default resting or equilibrium states. 
Muscles and connective tissue will fall naturally into place instead of being pulled and stretched 
over an ill-fitting framework. Your body will feel different, and more comfortable, sitting and 
lying down. Improvements in stability, flexibility, coordination, and balance will follow as a 
matter of course, and continue to build as you advance through the program. 
 
 
Proprioception 
Changes to alignment in the bones of the hands and feet fundamentally reframe proprioception. 
Improvements include a higher-resolution internal sense of muscle and joint action, and a more 
accurate external sense of the body’s location in space. This benefit results in general 
improvements in coordination and balance. 
 
Proprioception is the internal sense of the body’s position and movement, complementing the 
five externally oriented senses that are more typically associated with sensory information-
gathering. Proprioception relies on a network of sensors embedded in muscles, tendons, and skin 
throughout the body. The effectiveness of this network depends on the physical alignment of the 
sensors. 
 
Development under the Standard Model undermines this network by distorting inputs and 
limiting response capabilities. This is particularly true of the feet, where underdevelopment 
leaves the bones in a frozen state with severely restricted degrees of freedom in joint movements. 
The Counterspiral program reorganizes the bones of the feet around their rotational axes, and 
then realigns the muscles, tendons, and skin over the resulting framework. In the process, it 
slowly brings the body’s intended proprioception network into focus.   
 



 43 

Some of the resulting changes to proprioception are direct. Joints that were not differentiated 
previously start to open up. A sense of rotation emerges and comes into focus as the outer edges 
of the feet come in contact with the ground, and the feet begin to roll when walking. Improved 
segmental action directly leads to stronger grip and better balance. 
 
Other changes are indirect, and more general. As degrees of freedom open in joints, more control 
is available. Internally, the sensation is one of suddenly going deeper into the muscle, closer to 
its connection to the joint. This high-resolution level of control with a particular muscle can in 
turn be applied to other muscles and joints.  
 
 
Control and Precision 
Improved control of the hands and feet through coordination of segments rotating inside a spiral 
framework increases precision in walking and manual activities. These improvements appear in 
voluntary movements associated with specific activities like slacklining and drumming, They also 
appear in involuntary movements – general improvements associated with concepts like “touch” 
and “finesse.” 
 
Improved coordination of the bones of the hands and feet improves control and precision in their 
use. Performing any skilled activity with control relies on a complex system that includes motor 
planning, sensory integration, execution, and adaptation.l Under the Spiral Model, rotation 
around the long axis represents the smallest controllable movement of which the hands and feet 
are capable. Full development positions the hands and feet to produce this movement efficiently. 
They can hold and direct muscle tension more effectively, which results in increased 
coordination in all intended physical actions, whether athletic, artistic, or other. 
 
 
Endurance 
More efficient gait and tool use translate directly into less energy used. The result is higher 
endurance. 
 
The Spiral Model claims to have more efficient biomechanics than the Standard Model. One 
definition of efficiency in this context is that more of the available energy used gets channeled 
directly into the target activity, with fewer losses. The flip side of this definition is increased 
endurance, because more energy is available over a longer period at the same rate of use for the 
target activity. 
 
 
Wear and Tear 
The more efficient spiral form means that more force is directed to useful work, and less is 
dissipated through soft tissue distortions and the loading of bones. This general impact reduction 
results in less wear and tear on the body and a lower chance of injury. Transitioning to the 
Spiral Model eliminates chronic pain that results from structural misalignments caused by 
underdevelopment of the feet.  
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An important aspect of higher efficiency is the reduction in wear and tear that follows. This is 
particularly true for the feet, which see more repeated use than the hands, and are exposed to 
more force during typical use.  
 
The average person takes many millions of steps over a lifetime, and every step exposes the legs 
and spine to impact forces several times body weight.li Feet developed under the Standard Model 
form a crooked foundation, forcing the body to create accommodations throughout the feet, legs, 
hips, and spine. These accommodations vary depending on the particular course of development 
taken, the “type” of feet the person settled into, and how they use their feet in life. Regardless, 
the dissipated energy will not be evenly distributed throughout the body. Instead, it gets 
channeled into specific bones, joints, tendons, and muscles. Over time, these overloaded 
accommodations develop into chronic pain, or trigger acute injuries. That may be why only 30% 
of children report foot problems, but that figure rises to 70% to 80% in adults.lii 
 
As with the feet, though to a more limited extent, full development and best use reduces the rate 
of injury to elbows and shoulders from misuse of the hands. The Spiral Model aligns the upper 
body from fingertips to shoulder blades, helping to prevent or reverse associated ailments. 
 
More adults suffer from musculoskeletal conditions than any other chronic or serious medical 
condition, including circulatory and respiratory conditions. One CDC study found that three of 
the four most common medical conditions reported were musculoskeletal, including low back 
pain, chronic joint pain, and arthritis.liii More research is needed to determine which ailments are 
associated with underdevelopment of the hands and feet under the Standard Model, and the 
extent to which transitioning to the Spiral Model can alleviate or even reverse them.  
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V. THE TRAINING PROGRAM 
 

A. Introduction 
 
Bone Deep. Most programs for physical rehabilitation or performance improvement – from yoga 
to weightlifting – focus on the muscles and other soft tissue, taking underlying bone alignment as 
a given. By contrast, the premise of the Spiral Model of biomechanics is that improper bone 
alignment is more likely to be the root cause of injury and to define the limits of performance for 
most of us. The program presented in this book targets the true foundation of the body, the bones 
of the feet, and works to reposition each of them into their natural spiral framework. Once this 
structure is in place, other programs that focus on the muscles and connectors are far more 
effective 
 
Low Activation Energy. For both the hands and feet, the exercises alternate between pressure 
exercises that use symmetry to rotate bones into position, and movement exercises that retrain 
the muscles according to the Spiral Model. Though they can be intense, all of the exercises are 
easy to weave into daily life and require no memberships, no commitment to commuting, and no 
expensive gear.  
 
Spiral Stages. The program is divided into three broad stages that may overlap or advance at 
different rates. Deconstruction exercises restore range of motion to the joints of the hands and 
feet. Redevelopment exercises elaborate the rotational axis and introduce lateral motion. 
Optimization exercises articulate the forefoot spiral and optimize posture and movement in line 
with the Spiral Model. 
 
Pressure Exercises. The main driver of development under the Spiral Model is the Counterspiral 
Mechanism, a powerful symmetry engine activated by rotating the spirals of the feet inward 
against each other at the midline under controlled application of the body’s weight. Over time, 
the countervailing pressure produced by this mechanism rotates the bones of the feet into 
position within their spiral framework. Symmetry continues to extend up the legs to the hips, 
driving a transformation in posture and gait as well. A similar mechanism exists for the hands.   
 
Movement Exercises. The exercises for the feet mainly involve walking (and eventually running, 
if so desired) with specific guidance on how to position, place, and move your feet with every 
step. Under the Spiral Model, the foot is clenched and inverted as much as possible during the 
Swing Phase, and placed right over the body’s extended midline, with the outer edge making 
contact. The foot then grips and pushes sideways against the ground, rolling inward across its 
rotational axis to drive the opposite hip forward. The 5000-step daily average for most people is 
more than enough to produce continuous progress.  
 
Rehabilitation Principles. The program, and in particular the Counterspiral Mechanism, will 
drive redevelopment of the hands and feet according to the Spiral Model, and at the same time 
provide training in its use. A set of broad guidelines – for use as a reference together with the 
exercises – can help identify the relevant signals to stay on track.  
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Exercises overview. Parallel development of the hands and feet is recommended. A set of 
exercises and associated variations for the feet – from Deconstruction through Optimization – is 
presented first, followed by exercises and variations for the hands. A final exercise targeting both 
hands and feet together rounds out the program.    
 
Never Too Late. While childhood development programs may eventually introduce the Spiral 
Model from the get-go, eliminating the need for rehabilitation, most people reading this book 
will have developed their hands and feet according to the Standard Model. The premise of the 
Counterspiral program is that, more or less regardless of how fully you developed your hands 
and feet as a child or since, you can complete your development by embarking on a course of 
regular exercises specifically designed to rehabilitate the natural spiral structures of your hands 
and feet using the same mechanism evolved to drive childhood development in the first place. 
Even after decades of incomplete development and improper use.  
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B. The Counterspiral Mechanism 
 
The Counterspiral Mechanism at the heart of this training program is nature's development 
engine, evolved to help humans finish fully “winding” our musculoskeletal systems after birth. 
Why it routinely goes undiscovered is a topic for a different day.  
 
Symmetry is the main physical property used by the Counterspiral Mechanism to drive 
development, though the particular form of symmetry at work here may be unusual, or 
unrecognized. The mechanism rotates two three-dimensional spirals against each other. The 
spirals function like ratcheted springs taking turns winding each other by using rounded joints 
like the knuckles to provide leverage for opening up additional degrees of inward rotation. 
 
Under the Spiral Model, just about any time the foot is placed on the ground, it is first clenched 
and rotated so the sole faces the body's midline. The foot is then placed on its outer edge with the 
heel and small toe anchored, and finally rolled inward in a spiral motion that brings the big toe 
into contact with the midline. The Counterspiral Mechanism is activated when both feet are 
rotated into each other at the same time. Nothing else is needed. The exercises in this program 
could easily have been performed 1000 years ago. Or a million. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.1. (a) Standing Counterspiral and (b) Kneeling Counterspiral positions. 
 

 
When both feet are rotated against each other at the midline, with their respective heels and small 
toes anchored and their big toes touching, the force created at their seam pushes the big toes into 
each other and down. A countervailing force then pushes back, slowly rotating the bones of each 
foot into position inside its respective spiral structure. With some practice and increased 
mobility, the round joints of the big toes can be used to manipulate the torsion forces created by 
the counterspiral motion. Each foot can claw a few more degrees of inward roll in turn, then 
ratchet down to hold the position and let the other foot spiral closer in. 
 
Once the symmetric spiral bone frames start to take shape, the same mechanism begins to pull 
the muscle and connective tissue of the foot taut. This action creates space for additional rotation 
of the underlying bones, and physically aligns the muscles and connectors over the new 
framework to harness control over the newly released degrees of freedom. 
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Symmetry extends from the feet to the legs and hips later in the program, as continued winding 
of the feet by the Counterspiral Mechanism stretches the band of connective tissues joining the 
feet to the hips taut. Along the way, posture shifts to enable perfect symmetry and gait evolves to 
allow complete rotation of the hips around the body's midline with every step. 
 
The program includes exercises that have you kneeling with the tops of your feet down. You can 
apply the weight of your upper body to the Counterspiral Mechanism using your sit bones in 
order to increase the rotational force and accelerate development. First at the inner heels during 
positioning, to push the ankles apart and the big toes together, increasing how much you can 
clench your feet. Then again at the end of the counterspiral motion, clamping the sit bones 
around the heels to lock the feet into position under your torso.         
 
The Counterspiral Mechanism is not as effective for the hands as for the feet. The hands do not 
naturally come into contact with each other at the midline during loadbearing activities. But the 
thumb’s opposability increases the impact of the placement, positioning, and motion of the hands 
for bearing load under the Spiral Model, providing a similar mechanism. As the thumb is rolled 
inwards and the knuckles roll under the horizontal plane of the hand during placement, the 
weight of the upper body provides additional force to accelerate the rotation of the thumb into 
alignment.  
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C. The Stages of Spiral Rehabilitation 
 
The Counterspiral program is divided into three broad stages that may overlap or advance at 
different speeds. Deconstruction exercises work to restore range of motion to all joints in the 
hands and feet. Redevelopment exercises work to elaborate the rotational axis and introduce 
lateral motion. Optimization exercises work to articulate the spiral structure and optimize posture 
and movement around the biomechanics of the Spiral Model. 
 
While Redevelopment comes after Deconstruction and before Optimization conceptually, in 
practice the program will call on elements from all three at the same time. Even during the 
Optimization stage, there may be some remaining deconstruction taking place as fundamental 
asymmetries are finally ironed out.  
 
Despite the overlap, early in the program the focus will likely be on Deconstruction. Factors that 
may impact when to advance to Redevelopment might include how old you are when you begin 
(with younger trainees likely spending less time on Deconstruction), the particular path of 
Standard Model development your hands and feet took when you were a child, and how much 
time you put into training.  
 
 
Deconstruction 
The Deconstruction stage prepares your hands and feet for the real work of spiral-building. It 
begins with basic exercises meant to break up scar tissue and free bones and joints from their 
frozen state, and ends when the rotational axes in the hands and feet are unlocked. The focus is 
on restoring and extending range of motion in every joint. 
 
The Counterspiral program aims to rebuild your hands and feet around their rotational axes, 
which involves precise alignment of every bone and joint with respect to each other in order to 
enable the required segmental action. While the adjustments are typically small, the program will 
literally reposition the bones and joints of your hands and feet over time.  
 
The first step is to break down the rigid masses of misaligned bones, connectors, and scar tissue 
throughout your underdeveloped hands and feet. While even this modest step may sound 
invasive, in practice it feels quite natural and safe. The body’s potential for rehabilitation is far 
greater than most people imagine. As flexibility and malleability return to your limbs, you add 
degrees of freedom to joints, extend range, and eliminate tics and limitations on movement.  
 
The Deconstruction exercises are quite specific, and should be performed with their spiral form 
and function in mind to avoid injury. Specific guidance is provided with each exercise. Once you 
regain enough functionality in your hands and feet to unlock their rotational capabilities, you 
formally enter the Redevelopment stage, though you should continue to practice Deconstruction 
exercises as long as they prove effective, adjusting their frequency in your training schedule.  
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Redevelopment 
The Redevelopment stage focuses on restoring the rotational axis to functional use. In the feet, 
the axis runs from the outer heel to the inner big toenail. Redevelopment gives way to 
Optimization once you can push sideways with your foot to drive rotation around the axis. In the 
hands, the rotational axis runs from the outer wrist to the inner thumbnail. Optimization begins 
once the Spiral Seesaw starts to work.  
 
Once you unlock one rotational axis and start experimenting with a new biomechanical 
paradigm, you should notice a few things. First, there should be no real pain. Maybe some 
discomfort at first, or a strange sensation as you adjust to the feel of your bones moving in odd 
ways. But nothing that lasts. Second, your hands and feet should settle into their new freedom 
quickly and naturally. Studies show that people automatically adopt the most efficient gait, as if 
the body can sense and adjust around this metric. The Spiral Model is more efficient, and as you 
transition from Standard to Spiral, you should feel acceptance in your body with every step. 
Third, you should be able to translate the concepts from one hand or foot to the other, and 
eventually from one set of limbs to the other.  
 
As you continue to push Redevelopment, introducing the Counterspiral Mechanism and Spiral 
Seesaw into your training, all four of your rotational axes will become more defined. Eventually, 
you will learn to control the rotation of your hands and feet, and early hints of the heel’s torsion 
capabilities will appear.  
  
 
Optimization 
The Optimization stage pushes development of the feet using the Counterspiral Mechanism and 
the hands using the Spiral Seesaw in order to achieve structural integrity for their respective 
spiral frameworks. The resulting super-symmetry realigns muscles and connective tissue and 
drives major structural openings at the hips and shoulders. Optimization ends when you can 
walk with a cyclic gait and produce a steady drum roll according to the Spiral Model.  
 
Optimization begins in earnest once full rotational motion has been unlocked in the feet and 
hands. While the name implies fine-tuning and minor adjustments, this stage will see the biggest 
functional and visual changes to the hands and feet, as the business of forming spiral structures 
picks up speed and the push to symmetry extends from the feet to the legs and hips and from the 
hands to the shoulders.  
 
In the feet, the Counterspiral Mechanism becomes the focus of the training program. Muscles 
and connective tissue is stretched over the newly formed spiral frameworks, activating lines of 
force that extend up the legs to the hips. As muscles and tendons realign, they exert novel force, 
like slowly pulling shoelaces tight. Major changes in posture and gait follow. At the same time, 
the heel’s torsion spring mechanism comes to life. The act of clenching the swing foot becomes 
the focus of spiral gait as it approaches wheel-like cyclicality.  
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D. Rehabilitation Principles 
 
The Counterspiral program will help transition your hands and feet to the Spiral Model while 
simultaneously training you to master your new biomechanics. This section provides a set of 
guidelines in the form of broad principles. They should help identify relevant signals to keep you 
on track as you advance through the program.  
 
Asymptotes 
An abstract concept from geometry, an asymptote is a line that a curve approaches but never 
reaches as it heads towards infinity. It can be helpful to think of the rotational axis is an 
asymptote. Development involves shaping the hands and feet into structures that spiral ever 
closer to their central axes as they rotate around them. 
 
The axes of rotation in the hands and feet and the midline of the body, conceptual elements at the 
heart of this program, are not identifiable physical structures. Thinking of these elements as 
asymptotes is an important premise of this training program.  
 
In geometry, an asymptote is a line that can be approached ever closer but never reached. Figure 
3.2 illustrates a simple asymptote, along with a more complex three-dimensional asymptote more 
representative of the human hand or foot. The asymptotes in our hands and feet provide a 
roadmap to continuous progress in transitioning to the Spiral Model and completing 
development.  
 
At any stage of training, for a particular bone or joint, you may not have a clear sense for how it 
fits inside the broader spiral framework. By working to twist your foot tighter around the 
rotational axis, you will inevitably find the adjustment needed to move forward. As you approach 
the rotational axis, every twist is harder to make. But the benefits scale even faster as you close 
in on these asymptotes. 
 
 

 
Figure 3.2. (a) Simple two-dimensional asymptote, (b) complex three-dimensional asymptote, and (c) the rotational 
axis of the foot as a complex three-dimensional asymptote. 
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Symmetry 
Rotational symmetry across the body’s midline is the principle driver of biomechanical 
development. This symmetry begins in the toes using the Counterspiral Mechanism, and 
ultimately extends up through the ankles and knees to the hips, with similar progress from 
fingers to shoulders in the upper body. 
 
Symmetry is one of the most powerful tools at your disposal for driving change as you advance 
through the program. The Counterspiral Mechanism at the center of the program drives 
symmetry in both shape and motion, starting at the extremities and working inward towards the 
core.  
 
To achieve symmetry, every bone and joint of each hand and foot must mirror its counterpart 
across the midline of the body in position and orientation with respect to every other bone and 
joint. The hands and feet should be able to maintain that symmetry through a complete 
countervailing rotation around their respective long axes. Ultimately, each one should have the 
same range of motion, strength, and coordination as its counterpart.  
 
During the program, any time you note a difference in position or orientation between two 
parallel bones or joints, you can determine which hand or foot is closer to the ideal form, and 
then focus redevelopment to bring the weaker one into symmetry while the leader continues to 
expand range of motion. The program often directly targets asymmetries with exercises that 
require simultaneous application of both hands or both feet, frequently with an isometric 
component.  
 
 
Parallel Construction 
While people use their hands and feet for essentially different purposes, their common origins 
are still evident in their fundamental form and function: spirals that rotate around longitudinal 
axes. Simultaneous rehabilitation harnesses both the differences and the similarities in the hands 
and feet to drive parallel development. 
 
For most of our evolutionary history, our hands and feet served the same basic purpose – keeping 
us upright and moving forward. The Spiral Model claims that, while some obvious differences 
have been introduced through divergent evolution since we became bipedal, the hands and feet 
still share the same fundamental structure and – at least from the perspective of conceptual 
biomechanics – work in a similar way. 
 
The upshot of this principle is that breakthroughs or insights in redevelopment of the feet can 
often be applied to the hands, and vice versa, although some translation is typically necessary to 
account for the differences introduced by divergent evolution. In fact, progress on your hands 
and feet will likely occur in parallel, implying near-immediate translation of improvements in 
one set of limbs to the other. This rapid translation may be due to improved proprioception, or to 
updates in the brain’s mental model of the body’s capabilities.  
 
For most people, fitting redevelopment of the hands into daily life may be more of a challenge 
than foot redevelopment because there are few repetitive activities using tools. But the benefits 
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of parallel development are hard to ignore, including improved performance in just about all 
manual activities and cross-pollination of learning between the hands and feet.  
 
 
Segmental Action 
Forces acting on one segment in a kinetic chain can pass to an adjacent segment without loss, 
building as they move outward – like a baseball pitch. When the bones of the hands and feet are 
properly aligned according to the Spiral Model, the spiral structures that they form can harness 
the force of torsion using segmental action. 
 
A kinetic chain is a system of rigid, adjoining segments connected by joints. Energy transfers 
efficiently across joints in a kinetic chain, so force applied at one end of the chain can be 
transmitted to the other with minimal loss. In fact, torque can be added at each joint to increase 
the energy of the overall movement as it transfers along the chain from proximal to distal 
segments.  
 
The kinetic chains of the hands and feet are the most sophisticated in the body. The 27 bones in 
each hand and 26 bones in each foot, along with a complex network of joints and connectors, 
form close-knit segmented structures that can transmit rotational energy from the wrists and 
ankles to the fingers and toes. These structures help maintain and extend muscle tension across 
the entire hand or foot as it rotates around the axis by coordinating the position and motion of 
every segment, both in relation to the ground (for the foot) or tool (for the hand), and to every 
other adjoining segment. 
 
Even small misalignments in the position of any segment can break the tension, which is why the 
focus of this program is realignment of the bones and joints in your hands and feet around their 
rotational axes. As development of the hands and feet progresses and their form approaches the 
ideal, tiny shifts in the position or motion of any segment relative to the rotational axis can 
unlock degrees of coordinated control, with big impacts to performance. 
 
Once fully developed, the hands and feet can use segmental action across the completed spiral 
structure in order to tap the forces of torsion, something individual bones are poorly designed to 
do. Each link in the kinetic chain of the hands and feet interacts with its neighbors by way of 
compression, a force bones are very well-suited to handle. When one end of the kinetic chain, the 
heel of the hand or foot, is anchored, the compressive force channeled from segment to segment 
across the spiral formed by the arches creates torsion when the other end of the chain is closed, 
meaning the thumb or big toe makes contact with the ground.  
 
 
Binding Constraints 
The sheer number of moving parts and degrees of freedom available to the hands and feet can 
stymie development by making too many sub-optimal combinations available to produce a 
desired movement. Locking joints or simplifying relations between joints and segments to reduce 
this natural slack can help focus rehabilitation. 
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The hands and feet together contain over half the bones in the human body. Given the natural 
slack present in most joints, many combinations of bones and joints can be called on to produce 
the same resulting motion, including many biomechanically inefficient combinations. This 
physiological version of the paradox of choice may explain why people fail to develop their 
rotational axes without guidance. 
 
The Counterspiral program can provide this guidance. Over the course of the program, fewer 
movement combinations are available as muscles and connectors in the lower body are pulled 
taut by the spiral framework of the feet. As your feet approach perfect symmetry and your gait 
becomes cyclical, only one segment combination will feel efficient. This narrowing of a broad 
range of possible combinations down to one implies that constraints have been placed on every 
bone and joint to produce the desired combination. This set of constraints will define the baseline 
spiral gait. Conscious deviations can be made away from this baseline, for example to increase 
power at the expense of efficiency. 
 
The program will eventually impact the orientation and use of every joint in your hands and feet. 
But at any point in your training you may be focused on one motion of one joint in the hand or 
foot. An effective way to make progress with the program is by exploring the range of motion of 
that joint, to define the full extent of a particular movement. In order to isolate the specific range 
of motion of interest, it can be useful to lock nearby joints, or impose constraints on adjacent 
segments to simplify the relationship with the target. For example, isolating the rotation of the 
hips around the midline by constraining movement of the knees during walking exercises can 
help elaborate the full range of motion of the heel.  
 
Suggestions are provided for useful constraints in specific exercises throughout the program. But 
you should also try to approach training by planning your focus for a particular session, and 
considering which bones or joints can be constrained to improve your targeting. 
 
 
Punctuated Equilibrium 
Progress through the program will be continuous, but not necessarily uniform. As scar tissue is 
disrupted and bones rotate into alignment, expansion in range of motion will occur in leaps, 
followed by incremental gains on the path forward to the next step change. This process is 
similar to the punctuated equilibrium model of evolution. 
 
Punctuated equilibrium is the most widely accepted theory for how evolution plays out over 
time. It proposes that life forms do not evolve slowly over time in response to small changes in 
their environment. Instead, those changes take place quite suddenly. In between these short 
periods of upheaval, the life form is far more stable. 
 
While the rate of progress through the program will vary by individual, regular effort should lead 
to continuous improvement. The final form and function of the hands and feet seem clear, but the 
path to developing them tends to occur through large leaps – for example, a sudden extension in 
range of motion around a joint as scar tissue is disrupted, or a bone suddenly rotating into 
position with pressure applied at the right angle. These step changes are then followed by 
incremental exploration of the new range, definition of next-order constraints, and identification 



 55 

of the path forward to the next leap. In short, you should expect to make steady progress, with 
occasional moments when it feels like you “leveled up.” 
 
This process is similar to the punctuated equilibrium model of evolution. Both modes are equally 
important to the Counterspiral program. Periods of equilibrium provide an opportunity for the 
hand or foot to solidify and strengthen around its evolving form, while the punctuated leaps serve 
as watershed events marking significant shifts in form or function. 
 
These shifts may be accompanied by physical sensations such as tingling or a sense of release 
from long-held tension, amplifying the sensation of “leveling up.” These sensations are an 
important feedback loop, providing a clear sign of progress in the right direction.  

 
 

Pain as Proprioception 
The Counterspiral program realigns the bones, muscles, and connective tissues of your hands 
and feet over time, eliminating even long-standing chronic pain. But the exercises can be intense, 
and may cause aches and pains from time to time during rehabilitation. These signals are a 
critical feedback loop, marking points for careful exploration, while keeping the spiral form and 
rotational motion in mind. With the proper adjustments, the pain will fade while the resolution of 
your proprioception capabilities increases. 
 
The Counterspiral program defines the ideal form and function of the hands and feet. It also 
provides a conceptual roadmap for transitioning to this ideal state through the systematic 
development of spiral structures that rotate around central axes. Still, in practice real progress 
takes a lot of trial and error. The error part of this process often turns up as pain or discomfort.  
 
Pain represents an important feedback loop in the rehabilitation process. It can be approached as 
an opportunity to find the next adjustment along your path to the spiral form and function. Pain 
typically signals a need for an adjustment in position or motion, either of the joint or bone 
experiencing pain or of a nearby one. You should try to be mindful of pain, even mild pain, dull 
ache, or slight discomfort.  
 
As the bones of your hands and feet realign and the muscles and connective tissues are stretched 
taut over the spiral framework, the position of the embedded mechanoreceptors shifts. Pain turns 
to ache, which turns to touch, which acquires texture and guides forward progress, in effect 
extending and deepening your proprioception network. 
 
In an important safety note, care should be taken during this exploration of soreness to avoid 
excessive stress or hyperextension of any part of the hand or foot. The target spiral form and 
rotational function should be kept in mind to avoid introducing shear forces, which can cause 
injury. 
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Development versus Use 
The spiral form and rotational function of the hands and feet are both very specific. In the case 
of the feet, for example, the optimal gait is heel to toe in a straight line. While this form may be 
impractical for everyday use, during rehabilitation hewing close to the optimum is key to making 
progress, as deviation encourages accommodation rather than optimization. However, 
compromise on the form may be necessary for more impactful training activities like running, at 
least until you complete the program. 
 
Care should be taken to distinguish between development and use when taking on the Spiral 
Model. The fluid walk that most people produce under the Standard Model is the result of 
competing priorities and accommodations developed over a lifetime to smooth out an inefficient 
biomechanical model. Achieving that same fluidity with the Spiral Model will take time, because 
elements of the spiral form and function will not be accessible at the start of the program.  
 
Redevelopment involves a slow, methodical process designed to realign your hands and feet 
around their rotational axes. During this time, you may lose some of your practiced fluidity as 
you adjust elements your gait. The exercises are very specific in the movements they describe, 
and may at times feel intense or awkward. But all aim to expand degrees of freedom and ranges 
of motion. 
 
With gait in particular, the ideal of efficiency under the Spiral Model is represented by a heel-toe 
walk with the heel of the swing foot striking on the midline, directly under the center of mass 
and right in front of the toe of the stance foot. Even the polished version of this efficient gait is 
characterized by small, quick steps and full rotation of the hips – very different from the 
Standard gait. Once this gait is fully developed, the body will settle into it naturally, and over 
time it will become cyclical.  
 
During development, retaining some inefficiencies in your walk may be useful as an intermediate 
step during the transition. You may not be able to apply aspects of the spiral gait you develop to 
every activity until you complete the program. This is particularly true of jogging or running. 
There is often a trade-off between goals in training, and more targeted or delicate development 
activities that work at walking speed may do harm at a faster pace. Eventually you will be able to 
apply the Spiral Model to your running gait as well, but early on the multiplication of forces and 
faster movements in running could prove challenging, and compromise may be called for. You 
can incorporate some aspects of the biomechanical model into your runs, or activate them in a 
limited way that advances both goals at the same time.  
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VI. THE EXERCISES 
 
A. Exercises for the Feet 
 
Deconstruction Exercises 
Most people lose the natural mobility in the joints of their feet as children when they learn to 
walk under the Standard Model and their feet freeze in “neutral.” The purpose of this first set of 
exercises is to restore motion and degrees of freedom to your joints to prepare them for the 
transition to the Spiral Model. The balance between Deconstruction, Redevelopment, and 
Optimization will vary both with the state of your feet when you start and with your pace of 
progress through the program. 
 

 

 
Figure 1. Bones and Rotational Axis of the Foot 

 
 
Exercise 1: Segment Separation 
Feet developed and used according to the Standard Model tend to stiffen over time, losing 
mobility and range in all joints. This first exercise isolates each bone in the forefoot and restores 
rotation and range of motion in line with the form and function of the Spiral Model. 
 
Instructions: 
1. Sit with your feet flat on the ground. You can sit on a chair or the floor or use any other 

position that takes your weight off your feet and lets you reach your toes with your thumbs 
comfortably. 
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2. For each toe, start at the tip and work your way back towards the ankle, massaging every 
bone in turn with both thumbs. Instead of pressing down, try to roll each bone from side to 
side, moving back and forth like a rolling pin.  

3. Be sure to pause at every joint and emphasize the rotational motion, working to increase 
range over time. 

4. Repeat daily, ideally as a warmup before walking exercises. 
 
Notes: 
• The first step to unlocking your rotational axes is to release the bones of your feet from their 

frozen state. These Deconstruction exercises will help.  
• If your feet are like mine, at the start of the program they will likely have some tics or kinks, 

spots where you may have injured yourself in the past or where your range of motion is 
particularly constrained due to underdevelopment. You may be surprised to learn that these 
constraints are just masses of scar tissue that can be disrupted or axes of motion that can be 
unlocked, and full functionality restored. I always assumed that accumulating these problem 
spots over time was just part of aging. One of the early surprises of the program was just how 
reversible the damage could be. As long as you stick to the proper form and function, and 
avoid introducing shear forces (like trying to pull your toes directly back, rather than 
applying rotation), the bones and joints of your feet are resilient, and they can be 
rehabilitated despite decades of underdevelopment and misuse. 

• Much like the opposable thumb, the big toe has a natural inward inclination in its rotation 
around the longitudinal axis relative to the other four digits, which tend to rotate outward. It 
should be capable of medial rotation – meaning an inward roll towards the body’s midline – 
to the point where the outer knuckles of the toe touch the ground. 

 
 
 

 
 

Figure 2. (a) Exercise 1: Segment Separation. (b) Exercise 2: Toe Ball 
 
 
 
Exercise 2: Toe Ball 
This second exercise continues the articulation of the forefoot joints, enlisting spiral motion to 
guide deconstruction. The tops of the feet are rolled back and forth across the transverse arch in 
sitting and standing variations that bring focus to every bone in turn. 
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Instructions: 
1. Stand up straight with both feet flat on the ground. Pick one foot up and place it down again 

slightly behind you on the knuckles of your toes (i.e., the top of the foot) 
2. Starting with the big toe, move your foot in a circular motion, first clockwise for a few turns, 

and then counterclockwise. 
3. Move from the distal phalanges to the middle and then proximal, tracing a sphere of 

increasing radius with your foot. At each joint, move your foot forward, back, left, and right 
with respect to your midline between sets to trace different arcs of the sphere. 

4. Sit in a chair with sufficient room underneath for your feet. Slide one foot backwards under 
the chair so the tops of the metatarsals are in contact with ground. Roll your foot back and 
forth across the rotational access, working to articulate every bone. Switch feet and do the 
same. Next, try it with both feet simultaneously, first clockwise, then counterclockwise. 

5. Variation. For a more aggressive approach, try using one foot to roll the other. Sit down and 
place the clenched active foot top down on the ground on the small toe side. Push against the 
big toe side with your other foot, rolling the tops of the toes against the floor like a ball. 

 
Notes: 
• This exercise is designed to help loosen and realign your phalanges and metatarsals around 

the “ball” of your foot.  
• In particular, it will help to articulate and strengthen the functionality of your transverse arch, 

which runs across the base of your toes. 
• This exercise should continue to be useful throughout the program. 
 

 
Exercise 3: Roll to Roll 
The final deconstruction exercise targets the foot’s rotational axis directly. From a standing 
position, with heels and big toes touching, the feet are rolled onto their outer edges and back 
together, first in alternation and then simultaneously. 
 
Instructions: 
1. Roll to Roll is a standing exercise. Begin by bringing your feet close together, so they touch 

both at the front and back. Try to get as close as you can to touching the inner tips of your 
heels and big toes. 

2. First variation. Roll one foot onto its outer edge while keeping the other in place. Then roll 
the first foot back towards the extended midline, rolling the second foot onto its outer edge 
just as the first returns to its starting position. Repeat back and forth forever.  

3. Second variation. Roll onto the outer edge of both feet at the same time, then back at the 
same time. Try to touch your heels and big toes together so you can use isometric pressure to 
rotate them both down and in at the extended midline.  

 
Notes: 
• This is the first exercise to target the rotational axis of the foot specifically. No matter the 

stage of training, this is one exercise you can do just about anywhere. And pushing the 
definition of your rotational axes is the surest path to continued progress. 

• Roll to Roll will be useful throughout the program, as it forms the base for a number of other 
important exercises. The purpose of this exercise will change as you make progress. Initially, 
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it will help to free the rotational axes in your feet by unlocking your ankles. Later on, Roll to 
Roll will work to articulate the transverse arch and smooth each foot’s roll across its axis. 

• Over time, the way your feet come together will change as well. Your big toes will meet 
seamlessly from tip to base, and your heels and inner ankle bones will touch their respective 
counterparts, forming a stable structure that will drive the later stages of development.  

• In both variations, the shape and height of the longitudinal arch is a critical variable in 
developing the ability to clench and invert your feet, which is key to the Spiral Model. You 
should explore the spectrum of arch positioning around the rotational axis, alternatively 
raising and lowering your arches as your roll from foot to foot or bring your feet together. 

• During late-stage development, begin with your feet clenched and inverted as far as they will 
go, so the inner tips of both your big toes and inner heels are elevated and in contact with 
their counterparts on the opposite foot. Next, roll both feet down into position against each 
other, with the big toes, ankles, and finally the knees rolling into place against their 
counterparts to cap the form. 

 
 

 
 

Figure 3. (a) Exercise 3: Roll to Roll, First variation. (b) Exercise 3: Roll to Roll, Second variation. 
 
 
 
Redevelopment Exercises 
The next set of exercises initiates the transition to the Spiral Model of biomechanics, first 
unlocking the rotational axes in your feet and then using their inward roll around these axes to 
elaborate their natural spiral form. 
 
The two rotational axes and the midline of the body are the three asymptotes that drive 
development and use of your feet. The goal of the redevelopment exercises is to reshape the feet 
around these asymptotes. The interplay between the two rotational axes in the feet and the 
midline of the body is particularly instrumental in accelerating redevelopment. 
 
The first set of exercises involves kneeling, and can be quite intense. The remaining exercises in 
this section all involve walking (including running, if so desired). For best results, alternate 
between the two types of exercise regularly. 
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Exercise 4: The Vault 
The first Rehabilitation exercise introduces the Counterspiral Mechanism, which brings the two 
feet together at the extended midline to form the Vault. This stable structure uses the controlled 
application of the body’s weight to drive articulation of the feet’s spiral framework. 
 
Instructions: 
1. Select a comfortable surface for the exercise – like a bed or couch cushion – that provides 

resistance but also reduces the pressure on your feet. 
2. Begin as with the second variation of Roll to Roll. Stand or crouch down with your feet 

clenched and the inside tips of the heels and big toes touching, then roll your feet together 
like two waves cresting in isometric tension. Try to form a seamless line of contact between 
your feet, along their medial arches. 

3. Kneel down and forward so that your knees touch the surface. Rest the tops of your feet on 
the ground while maintaining contact between your knees, ankles, and big toes. 

4. Now activate the “Counterspiral Mechanism”: with both feet clenched, roll the heels outward 
as much as you can. Use your sit bones against the inner ankles to drive the heels down and 
away from the midline, at the same time pressing the inner big toes together. 

5. Anchor your small toes in the ground, trying to catch the outer edge of the inverted toenail. 
Then roll your feet inward against each other until the heels meet. 

6. Next, position your torso over your feet so your sit bones clamp down over your heels, 
forming a continuous line from the big toes through the heels and up the spine. Sit back 
slowly, applying your weight in a controlled manner to pressure the heels together. Hold the 
position as long as you can, then adjust and repeat steps 4 through 6. 

7. Second Variation: keep your forefoot flat during the kneeling phase so that only the front 
pads of your feet are in contact with the ground. Pressure applied at the heels drives the big 
toes inward and down, amplifying the counterspiral force. 

 
                      
 
   

 
 

Figure 4. (a) Standing Vault Structure. (b) Kneeling Vault Structure, First Variation 
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Notes: 
• The name of this exercise derives from architecture, where a vault is a roof formed by an 

arch or a series of arches. In this case, the vault is the structure created when your feet meet 
symmetrically and all three sets of arches – medial, lateral, and transverse – align. 

• This exercise may be the most intense of the program, but also the most important. The goal 
of the exercise is literally to reposition the bones of your feet around their respective 
rotational axes (slowly, over time) as a way to unlock abilities you may not be aware of. You 
can accomplish this by harnessing the symmetric counterforce created when the rotational 
axes of your feet meet in opposition at your midline. 

• One suggested approach uses a three-phase cycle: application of your weight over inverted 
feet (first variation), application of your weight over flat feet (second variation), and a rest 
phase with your separated inner ankles supporting your sit bones and your inverted toes 
pressing together at the midline, as in step 4 above. Cycling through these three phases will 
relieve the pressure of any one phase so you can extend your training time. For this third 
“rest” phase, try to make fists with your feet when you bring them together, and aim for 
perfect symmetry where they meet. Eventually, you will be able to align your transverse 
arches along the proximal, middle, or distal phalanges of your big toes and still maintain 
contact. Your knees should stay in touch in all variations.  

• You may not be able to get everything to align perfectly when you first start out, but keep the 
spiral form in mind and work towards it. Initially, the inner edges of your feet may meet 
unevenly. Over the course of your training, they should fuse ever closer together, until finally 
they meet seamlessly from heel to toe and from ankle to knee, whether standing, kneeling, or 
in between. As you advance and your feet approach their final form, the inner edges will 
meet and roll downward against each other, twisting around their rotational axes and the 
midline simultaneously while retaining contact across the inner edges of the feet. You can 
focus on developing your transverse arch by inching your inverted small toes towards the 
midline while maintaining contact between your big toes and the ground. 

• Symmetry across the midline should be maintained at the contact interface between the two 
feet, with special emphasis on the proximal phalanges of your big toes, which both roll 
inward and down around the midline where they touch. Focusing on the symmetric tension 
between the big toes is the most effective path to progress in late-stage development. As you 
align the bones of your feet around their rotational axes and the midline, the point of contact 
between your big toes will grow in importance as relates to the load-bearing capabilities of 
the entire Vault structure, like the keystone of an arch. 

• For anyone looking to incorporate these concepts into their yoga practice, you can adjust 
steps 2 and 3 above to add a progression from Mountain to Chair poses as you enter this 
exercise. In the revised Mountain pose, the feet rotate against each other to make contact at 
the midline, forming the stable Vault structure. Your inner ankles and knees will come 
together just as your medial arches align, and you should be able to hold your legs together as 
you transition from Mountain to Chair pose, simply inclining your upper body forward a bit 
as you sit in order to maintain balance across the midline. Try holding Chair pose for as long 
as you can before kneeling and continuing with step 4 of the exercise. In addition to vertical 
alignment of the legs and spine, Mountain and Chair poses now work to fuse the two halves 
of your lower body, pushing them towards perfect symmetry. 

 
 
                        



 63 

 
 

Figure 5. (a) Exercise 4: The Vault, Second Variation. (b) Vault “rest” phase 
 
 
 
Exercise 5: Roller Coaster 
Walking is an important part of effective foot rehabilitation and development. The key to 
progress is walking with intentionality: positioning, placing, and moving the foot precisely with 
every step. The first and most basic of the program’s walking exercises aims to form a direct 
connection between the spiral motion of the stance foot and the rotation of the opposite hip. 
Ultimately, the goal is to have your center of mass coast over the ground evenly using only the 
roll from foot to foot to drive forward motion. 
 
Instructions:  
1. Before each step, position your swing foot – 

the foot not in contact with the ground – by 
clenching it as tightly as you can and 
rotating the sole towards the midline as far 
as possible. 

2. Place the foot down directly over the 
extended midline of the body. Try to make 
contact with the outside edge of the foot 
towards the heel, near the curved base of 
the fifth metatarsal.  

3. Continue inverting the foot until the back 
tip of the heel and the toenail of the curled 
small toe make contact. This action channels the force of the body’s weight into the heel to 
load the ankle. 

4. Apply lateral force with the heel and the outer edge of the small toenail against the ground at 
the  
same time to initiate the foot’s inward roll across  
its rotational axis. The body’s weight will travel from the back of the foot to the front.  

5. To ensure a smooth motion, use the lateral process of the calcaneus like a rotational fulcrum. 
As the heel pushes sideways against the ground, grip with the outer edge of each toenail in 
turn as your foot rotates inward across its transverse arch. This motion should bring the tip of 
your big toe into position directly over the extended midline at the conclusion of the roll. 
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6. Try to direct the internal force created by the foot’s motion up through the leg to propel the 
opposite hip forward in an arc around the midline. Rotation of the hip should bring the swing 
foot into position for the next step.   

7. Repeat these steps symmetrically with each foot. The alternating arc of the hips will advance 
your center of mass in a steady line at a consistent speed. 

 
 
 
 

 
  

 
Figure 6. (a) Exercise 5: Roller Coaster. (b) Spiral gait model  

 
 
 
Notes: 
• Any time spent walking is time that can be put to work rehabilitating and developing your 

feet. The instructions above can always be applied, and every step you take will advance the 
definition of your rotational axes. The specific exercises that follow are simply more targeted 
approaches. They can accelerate your progress if you incorporate them systematically into 
your exercise routine. 

• To set expectations, progress in rehabilitating and completing development of your feet 
through walking exercises should be slow. Safety is one reason – realigning the bones of 
your feet is serious business, and can lead to pain and injury if not done with care. But 
despite the slow pace, progress is continuous. The 5,000-step daily average is enough for 
noticeable and meaningful – but incremental – change. For best results, focus on different 
parts of your foot and different aspects of your gait each session, and over time small shifts 
will build into major structural changes. 

• Foot Structure – Intro. During rehabilitation and early-stage development, when you are still 
working on elaborating your rotational axes, try to focus your attention on three points on the 
foot: the heel, small toe, and big toe. Each of these points will change significantly over the 
course of the program, and they are instrumental in facilitating development of the entire 
foot. Isolation exercises focused on expanding range of rotational motion are recommended 
for each of these inflection points, starting with the heel. 

• Foot Structure – Heel. Position and placement of the heel is a controversial subject in the 
biomechanics of running. The Spiral Model breaks entirely from the Standard Model with 
respect to heel function. Step 2 of the instructions for this exercise have you walking on the 
outer edge of your foot. It took me a while to convince myself to try walking this way, even 
after I worked out the theory. And when my first ankle unlocked with a snap, I was afraid I 
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had done some damage. But there was no pain, and it was clear right away that the new form 
worked. Once you unlock your rotational axes, continue to push how far you twist your feet 
during positioning, inching your heels further back, up, and in before placement.  

• Foot Structure – Heel. Ultimately, once you achieve symmetry between your feet and fully 
articulate the Vault structure, the lateral process of the calcaneus will emerge as the pivot 
point for the foot’s spiral rotation. But first you have to develop enough range of motion in 
your ankle to invert your foot so that the lateral process can make contact with the extended 
midline. This milestone took me about five years to reach. Until then it felt as if the curved 
base of the fifth metatarsal was the pivot point. Either way, having a rotational pivot forward 
of the heel lets the heel itself function like a torsion spring. After the pivot point engages the 
ground, the heel continues its lateral rotation, absorbing the force of the body’s weight in the 
form of elastic potential energy as the heel rotates under the foot’s horizontal plane at the 
midline. The heel then drives the release of that energy, pushing against the ground sideways, 
perpendicular to the direction of travel. The entire foot rotates medially, with the lateral 
process acting as pivot. 

• Foot Structure – Small Toe. When positioning your swing foot for each step, try to curve 
your small toe down under your foot and in towards the midline. Over the course of the 
program, the position of this joint will change noticeably, so that by the end it will feel like 
you are literally setting the top of this knuckle down on the ground. The curled small toe will 
become the anchor for your forefoot, driving rotation across the transverse arch. The portion 
of the toe that comes in contact with the ground will define the arc of the roll across the arch. 
The ideal form anchors the outer edge of the small toenail and rolls across the nails of the 
remaining toes, which are also inverted. 

• Foot Structure – Big Toe. During positioning, actively twist the big toe laterally up and away 
from the midline to create addition torque around the rotational axis in the forefoot. This 
action helps invert the heel for placement. During motion, the big toe is last to engage with 
the ground, at the culmination of the foot’s inward roll. The big toe itself is capable of 
significantly more medial rotation than the other four digits. Try to extend the inertia of the 
foot’s roll across the transverse arch to rotate the two big toe knuckles into contact with the 
ground – at the extended midline. 

• Coast-Roll. In the Standard Model of gait, the upper leg muscles are employed with each step 
to raise the foot and then push it backwards down into the ground to generate forward 
motion. In the course of transitioning to the Spiral Model, I found that I could move forward 
without using my legs to lift my feet at all, simply by rolling my feet inward across their 
rotational axes to drive my hips forward in alternating arcs around my body’s midline, 
propelling my center of mass straight ahead in a steady line. Once you complete 
development, walking starts to feel less like pounding the pavement and more like surfing 
your weight over an infinite series of inward-crashing waves that you create with your own 
feet. 

• Gait – Hips. Walking becomes a continuous roll from foot to foot, and that motion requires 
precise coordination between the feet and the hips. With the Standard Model, the tendency is 
to flex the swing leg at the hip and thrust it forward to plant the heel for the next stance 
phase. With the Spiral Model, a full rotation of the hips around the body’s midline rotates the 
swing foot into position instead. The rotation of the hip is driven by the roll of the stance 
foot. Try to isolate the connection between the feet and hips when you walk, using the inward 
roll of each foot against the ground to rotate the opposite (swing leg) hip in an arc around the 
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midline while fixing the stance leg hip in position. This action will cause your hips to swivel 
around your midline with every step. When the hips are used in this fashion, they generate 
most of the power for your gait. No hip flexion is required. 

• Center of Mass. Make a point of keeping your upper body as still as possible to avoid 
introducing compensation mechanisms during training. This means no rotation of the 
shoulders or swing of the arms if possible. With each step, your foot should land directly 
beneath your center of mass, but which part of the foot? With the Standard Model, there is a 
tendency to thrust the swing leg forward and use the double support phase during the 
transition to the opposite foot to adjust the course of the center of mass. As a right-footed 
person, I found that my left foot habitually overshot relative to my midline compared to my 
right foot, meaning I was over-relying on my left leg to pull and my right leg to push. In 
transitioning to the Spiral Model, to achieve a symmetric gait, I had to pull my left foot back 
and focus on placement directly beneath my center of mass. The most effective way to do 
this was to concentrate on the foot’s point of contact with the ground, making sure to clench 
and invert my left foot completely, and to swing it into position directly below my center of 
mass, working to place the lateral process of the calcaneus over the extended midline.  

• Once your gait is symmetric and your feet land directly beneath your center of mass at the 
forward part of you heel, you can incline your head and torso forward to increase your speed 
by letting gravity pull you ahead in a perpetual fall while your feet hustle to keep your body 
upright. Or you can shift your torso back and let your feet drive forward motion. An 
optimization exercise called Stroller Coaster will help you improve control of your upper 
body as well as placement of the feet relative to the center of mass. 

• Variables. The best way to make progress through the program is to approach walking like a 
scientist. Use trial and error. Try to break down the factors and forces involved, holding some 
constant while varying others. Some of the factors are internal to your body and require you 
to isolate movements of particular muscles or muscle groups in order to elaborate their full 
range of motion. Keeping your knees in contact while walking in order to isolate the hips is a 
good example. Other factors are external, such as the incline, slant, or composition of the 
walking surface, and will be explored in later exercises. These factors should be cycled with 
intentionality over the course of training to avoid plateaus in redevelopment. One key 
variable is the shoes you choose. Rather than recommend a particular shoe, I suggest you use 
a variety of shoes during training, from running shoes to formalwear to flip flops, and even 
go barefoot if your surroundings permit. One caveat: I waited until late in my own training to 
buy a pair of minimalist running shoes, and I now believe they should be introduced early on. 

 
 
Exercise 6: Uphill Skiing 
These next few walking exercises introduce slope and slant as powerful variables in the 
articulation of the rotational axis and spiral structure of the feet. Uphill Skiing focuses on the 
hindfoot, pushing elaboration of the heel’s positioning and placement, and eventually the foot’s 
elastic spring mechanism. 
 
Instructions: 
1. Find a hill and walk up at a steady pace, trying to generate forward motion entirely from the 

roll of the feet and swing of the hips, as in the preceding exercise Roller Coaster. 
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2. You should clench and invert your feet with each step as in the base Spiral Model gait, but 
the focus during placement is on the hindfoot. Try to rotate the heel onto its outer edge as far 
as you can, so it rolls underfoot. Then place it squarely on the extended midline, continuing 
to clench and rotate your heel under even after the foot makes contact. 

3. Keep your knees slightly bent, your torso inclined forward a bit, and your weight balanced 
over your heels. For the Penguin variation, keep your legs as straight as you can while 
leaning forward as much as possible without tipping over. For the Latin variation, bend your 
knees as much as you can and swing your hips as wide as possible with each step.  

4. In all cases, remember to focus on the direct connection between the roll of each foot and the 
arc of the opposite hip to drive forward motion. 

5. Uphill Slalom. Practice the same exercise, moving diagonally back and forth up the hill to 
introduce the variable slant into your training. Keep to the same form, with your weight back 
on your heels and your feet driving your hips forward, and try to complete eight pairs of steps 
before each turn. Emphasize the rotation of the downhill side of each foot as much as 
possible, meaning the outside back edge of the downhill foot and the inside back edge of the 
uphill foot. You can vary the angle of attack as you slalom back and forth to alter the angle of 
slant and slope perceived by the feet, but try to keep your outer heel bone and inner big toe in 
line with the extended midline of the body with each step. 

 
 
 

 
 

Figure 7. (a) Exercise 6: Uphill Skiing. (b) Exercise 6: Uphill Skiing, Uphill Slalom variation. 
 
 
 
Notes: 
• This is a more advanced walking exercise, meaning that it builds on the basic gait introduced 

with the exercise Roller Coaster. Uphill Skiing emphasizes two variables that are critical to 
full development of the rotational axes in your feet: slope and slant. The exercises are 
intended to advance redevelopment once your rotational axes are unlocked, but you can try 
them earlier in training if so inclined. 

• Walking uphill is particularly effective for developing heel action in the rotation of the foot 
around its long axis. The incline provides additional room to wind your heel during the swing 
phase and fully articulate the loading motion that takes place between the moments when the 
outer edge of the foot and the back outer tip of the heel bone make contact with the ground.  

• As the slope increases, you should be able to elaborate the inward roll of the heel to a greater 
extent. The part of your foot that makes contact with the ground will edge forward towards 
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the front of the foot. At a certain slope, the pad of the foot will engage directly. Care should 
be taken to elaborate the roll across the footpad, rather than treating it as a single pressure 
plate. 

• While the roll of the foot will ultimately become a smooth, continuous motion, over the 
course of development the foot may appear to function in two or three “modes.” For 
example, you may use your foot in a different way when climbing stairs or a steep hill than 
when you walk on level ground. Introducing slope into your development program will help 
focus attention on the spaces between modes, and eventually smooth those gaps into an 
unbroken motion. 

• Care should be taken in placing the lead foot over the extended midline to avoid undue stress 
on the knees. 

 
 
Exercise 7: Downhill Cha-Cha 
This next walking exercise utilizes slope and slant to articulate the forefoot portions of the 
rotational axis and spiral structure. Downhill Cha-Cha is particularly effective for strengthening 
the connection between the roll of the feet and rotation of the hips. 
 
Instructions:  
1. Find a hill and walk down at a steady pace, using the same basic gait as in the exercise Roller 

Coaster. 
2. Try to keep your knees as close together as possible while swinging your hips as much as 

you can with every step. Your knees can move back and forth against each other, but try to 
avoid separating them completely. Each swing of the hip should rotate the swing foot to the 
extended midline right in front of the stance foot. 

3. You should clench and invert your feet with each step as in the base gait, but focus on the 
forefoot during placement. Try to twist the forefoot onto its outer edge as far as you can, so 
the small toe rolls underfoot. Aim the inverted toe squarely at the extended midline, 
continuing to clench and rotate your toes under even after the foot makes contact.  

4. Alternatively, if you keep your ankle loose during placement and your transverse arch 
shallow during the spiral roll, you can use your big toe and the final arc of the rotational axis 
to brake your downhill acceleration. 

5. In either case, remember to focus on the direct connection between the roll of each foot and 
the arc of the opposite hip to drive forward motion. 

6. Diagonal Cha-Cha. Practice the same exercise, moving diagonally back and forth down the 
hill to introduce the variable slant in the articulation of the forefoot end of your rotational 
axes. Keep to the same form, with your weight back on your heels and your feet driving your 
hips forward, and try to complete eight pairs of steps before each turn. Emphasize the 
rotation of the downhill side of each foot as much as possible, meaning the outside front edge 
of the downhill foot and the inside front edge of the uphill foot. You can vary the angle of 
attack as you slalom back and forth to alter the angle of slant and slope perceived by the feet, 
but try to keep your outer heel bone and inner big toe in line with the extended midline of the 
body with each step. 
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Notes: 
• Walking downhill is particularly effective for articulating and developing action across the 

transverse arch and toes of the forefoot. The slope should allow for additional downward 
twist of the outer forefoot during the positioning and placement phases. 

• Walking downhill has a high relative impact on the legs and can cause damage. When done 
correctly, this exercise will minimize that impact and reduce the likelihood of damage. In 
particular, try to keep your knees together as you rotate your hips back and forth. 

• If this exercise is done correctly, to the untrained eye you will appear like a Latin dancer in 
training doing some ill-conceived version of the cha-cha. 

 
 

 
 

Figure 8. (a) Exercise 7: Downhill Cha-Cha. (b) Exercise 7: Downhill Cha-Cha, Diagonal Cha-Cha variation. 
 
 
 
Optimization Exercises 
This final set of exercises concludes the training program for the feet, completing development 
of the forefoot and stretching muscle and connective tissue over the resulting spiral framework to 
activate the distinctive biomechanics of the Spiral Model. 
 
 
Exercise 8: Sand Flippers 
This barefoot exercise for the beach marks the transition to advanced development of the feet. 
Running through loose sand forces emphasis on form, particularly the transition between steps 
and the foot-hip connection. 
 
Instructions: 
1. Find the portion of the beach above the waterline, with dry sand. Try to stick to level, 

undisturbed ground as much as possible to control the number of variables.  
2. Begin running at a moderate pace, using the base Spiral Model gait: clenching and inverting 

your feet, placing each foot on its outer edge right on the extended midline, and applying 
sideways force to complete an inward roll across the foot’s rotational axis with each step. 

3. The loose sand will provide less resistance, so getting traction will be more difficult. Think 
of your feet as flippers that point down into the sand, with the angle changing along with the 
firmness of the surface. Keep your knees bent and your weight low on your heels, and 
exaggerate the roll across the transverse arch so your big toe rotates inward, down, and back 
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along the extended midline of your body to push you forward through the sand as if it were 
water. 

4. Try to keep your arms and head more or less still, and focus on converting the rotation of 
each foot directly into rotation of the opposite hip around the midline to drive forward 
motion. 

 
 
 

 
 

Figure 10. Exercise 8: Sand Flippers. 
 
 
Notes: 
• The trick to this exercise is to think of your feet as flippers that you kick in order to move 

forward through sand instead of water. The main difference is that on land you will be 
upright, and your flippers will point down into the sand instead of back behind you. In very 
loose sand, your feet will point straight down, and your rotational axis will line up with your 
body’s midline. 

• Running on the beach is hard work, but with progress through the program it should become 
easier. Focus on elaborating the tension across the axis from ankle to big toe with every step, 
using only the rotation of the feet to drive your hips forward. Minimize use of your upper 
legs and knees.  

• The beach is an excellent place for walking exercises generally, because it introduces an 
important variable that offers persistent value over the course of the program: firmness of 
surface. For most exercises, I prefer the spongy part of the beach between the compact mud 
of the low tide line and the dry sand above the waterline. The ground here tends to have the 
ideal combination of firmness and give for the detailed focus of development. Other walking 
exercises – particularly Roller Coaster – can become even more effective in a beach setting, 
with variation in firmness adding another dimension to training. 

• The beach is usually an ideal setting for walking or running exercises because you can train 
barefoot without worrying about injuring your feet. For those who only have access to rocky 
beaches or for other reasons prefer not to train barefoot, try using flat flip flops with a 
similarly spongy firmness.  

• Sand Flippers should be a very effective training exercise for swimmers, as it promotes 
symmetry in the rotation of the hips and effectively turns the legs and feet into propellers. 
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Exercise 9: Spiral Knitting 
The most effective, and hence most important, late-stage exercise for the feet, Spiral Knitting 
drives the final push toward perfect rotational symmetry by stretching the fabric of muscle and 
connective tissue taut over the feet’s spiral framework.  
 
Instructions: 
1. This exercise is an extension of the Vault, and begins in the same position. To get started, 

kneel down on a cushion or other comfortable surface with the tops of your feet resting on 
the ground behind you.  

2. Using your arms for support, lean your body forward so your legs are unburdened. Clench 
both feet as much as you can and squeeze them together, rolling them against each other so 
that the heels and soles turn outwards away from your extended midline and the outer edges 
of your small toes roll into contact with the surface. 

3. Now anchor your small toes into the surface, and then roll your feet back together at the 
midline, trying to make contact with your big toe knuckles – also called the heads of the first 
metatarsals.  

4. Commence “knitting”: with your small toes anchored and your big toe knuckles touching, try 
to bring the tips of your big toes together, alternating spiral rotation of one toe against the 
other using the ball joint at the knuckle for leverage.  

5. Keeping your toe knuckles in contact, roll your heels together under your sit bones, trying to 
touch the tips of the heels together. Then lean back slowly to control the application of your 
body’s weight over the heels. This action should reorient your feet and allow for additional 
knitting.  

6. Use the Counterspiral Mechanism to adjust and repeat: clench both feet again, roll the heels 
outward as much as you can, and press your sit bones against your inner heels to drive the 
ankles down and the big toes together. Re-anchor your small toes, and continue knitting. 

 
Notes: 
• The name of the exercise comes from the action of the big toes against each other, which 

struck me as similar to knitting, pushing loops of yarn over one point using another.  
• While in retrospect I started engaging one big toe with the tip of the other early on, this 

exercise became particularly salient once the spiral framework was nearly aligned, in years 5 
and 6 of my training. At that point it became the most effective exercise in driving major 
shifts in the orientation of my feet relative to each other and in the orientation of my hips 
relative to my body. These major structural shifts paved the way for my nearly symmetric 
feet to start moving as intended.  

• The exercise did not feel the same with both feet. My left foot, which had no medial rotation 
capabilities at all when I started training, felt like it was winding or raveling. My right and 
more developed foot, which may have been over-rotated medially in compensation at the 
beginning, felt like it was unwinding or unraveling relative to the left.  

• When done properly, you will literally feel subcutaneous movement as “strands” of muscle 
roll over a ball joint. Eventually, you should be able to feel the pull at distant joints. Here, 
you may be able to feel the pull against your outer ankles. That pull will reach all the way to 
your hips by the end of training. 

• Use of the ball joints for rotational leverage features heavily in this advanced exercise. The 
concept is one of the main tools driving rehabilitation and development generally, in both the 
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hands and the feet. The particular motion involved, a rotational spiral in three dimension, 
takes some time to internalize. Think of it as an iterative adjustment, a form of 3D 
triangulation fixing two dimensions in place and using rotation in the third dimension to gain 
a few millimeters of additional reach; cycling through the dimensions in turn. As the motion 
becomes more familiar, its use becomes more effective and progress accelerates. Towards the 
tail end of development, this triangulation can be achieved by cycling through the three 
positioning components of the swing foot during gait: clenching the foot, inverting the foot, 
and rotating the ankle laterally in the horizontal plane. 

 
 
Exercise 10: Rotational Leverage 
This advanced development exercise helps to elaborate the rotational fulcrum and the spring 
mechanism in the heel. It builds off of the exercise Uphill Skiing. 
 
Instructions: 
1. Walk uphill using the base spiral gait, as in Uphill Skiing.  
2. Now shift your weight as far back on your heels as you can, effectively sitting into every 

step. You can bend your knees to shift your weight even further back. 
3. With each step, clench and invert your foot as much as you can, and then stiffen the spiral 

structure as you place your forefoot on the extended midline. As the heel rolls underfoot and 
the base of your fifth metatarsal (and eventually your lateral process) engages, use it as a 
fulcrum, pushing down on the portion of the foot behind it (and still not in contact with the 
ground), towards the back outer tip of the heel. 

4. The leverage across the rotational fulcrum, channeled through the forefoot spiral using 
segmental action, will drive that force up over the transverse arch and across to the big toe, 
where it pushes down on the extended midline. 

5. You can bound from foot to foot uphill with little or no use of your upper leg muscles, just by 
leaning back into your heels and manipulating the resulting rotational leverage to add spring 
to your step 

 
Notes: 
• Once you have more sophisticated control of your rotational axis, you can deploy it in 

coordination with your center of weight to create a rotational lever that can decrease the 
perceived additional work of walking uphill 

• In effect, instead of shifting your weight to your uphill leg with every step in order to drive 
your lead knee down into the ground, you drop your downhill hip farther back to shift your 
weight into your back heel, keeping your subtalar joint axis rigid and using the rotational 
leverage to drive the opposite foot forward.  

• The result is a sort of bobbing motion that slowly moves you uphill with minimal effort 
• Though this may seem like a special case – bounding uphill while minimizing the work of 

muscles against gravity by relying on structural forces instead – ultimately this same 
rotational leverage motion will become part of normal gait, even on flat ground 
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Exercise 11: Stroller Coaster 
This late-stage development exercise brings focus to symmetric rotation of the hips around the 
midline and placement of the feet relative to the body’s center of mass, facilitating major 
realignments in the body’s core once the spiral structure of the feet has been fully formed. 
 
Instructions: 
1. Find a stroller, cart, or other wheeled device that you can push comfortably upright while 

walking or jogging. 
2. Walk using the same base spiral gait as in Roller Coaster while pushing the stroller ahead of 

you. Lean forward a bit, supporting your weight with the stroller. 
3. Now shift your feet back while maintaining your upper legs vertical, so that it feels as if your 

lower legs and feet are behind your center of mass. Continue to support your upper body with 
the stroller   

4. You can use this exercise to explore the relative position of your feet and your center of mass 
by moving your initial foot strike forward or back along the extended midline.  

5. Alternatively, you can focus on driving symmetric rotation of the hips around the midline by 
exaggerating the swivel motion of the hips while holding the upper body still and 
maintaining a straight line with the stroller. 

 
Notes: 
• This exercise helps you to adjust where your feet land with respect to your body’s midline. 

You can pull them back under your center of mass by leaning your upper body forward a bit, 
but try to avoid hunching over. Instead, roll your shoulders open and send your shoulder 
blades down your back, then tilt your chest forward without collapsing your lower back. 

• Until your feet adjust and redevelop around this new placement of the feet, it may feel 
awkward to walk in this fashion. Almost like tipping over.  

• Before this training program, my hip rotation was asymmetric. My default position was 
generally over-rotated to the right, though likely only be a few degrees, and entirely without 
my knowledge. My right foot did more pushing, and my left more pulling, which in practice 
meant that my left foot reached out (imperceptibly) farther than my right when I walked. This 
optimization exercise forced me to pull both feet back and to the right, but the adjustment to 
my left foot felt more impactful, like I was taking much shorter steps. As the inward spiral 
capabilities of my left foot improved and my gait became more equal between right and left, 
the rotation of my hips became symmetric, and my home or default position shifted to the 
left. It was a major structural change, as if the direction of my point of view (the direction my 
head faced) relative to my lower body was drifting. The sensation faded quickly, and my 
body settled into its more efficient new gait soon after. 

 
 
  



 74 

B. Exercises for the Hands 
 
Deconstruction Exercises 
Though we use them for different purposes, the hands and feet share the same basic form, a 
segmented spiral structure organized around a rotational axis. As with the feet, the Spiral Model 
has been overlooked in the hands, and focused development can bring a host of benefits. But 
steady progress can be challenging without a repetitive, low-impact activity that most people do 
regularly with the hands, like walking for the feet.  
 
The hands operate in two different basic modes. One is bearing load, used when we push against 
something (including the ground). The other is gripping, usually a tool or projectile. Both modes 
improve during the transition to the Spiral Model. The following deconstruction exercises for the 
hands parallel those for the feet, to prepare them for rehabilitation and development according to 
the Spiral Model. 
 

 
Figure 11. Rotational axis and bones of the hand. 

 
 
 
Exercise 12: Segment Separation II 
As with the feet, every joint in the hands is gently but intently worked daily to break up scar 
tissue and restore range of motion in line with the form and function of the Spiral Model. 
 
Instructions: 
1. Sit with one hand flat on the ground. You can sit on the floor or use any other position that 

lets you comfortably apply some pressure to the flat hand with your free hand. 
2. For each finger, start at the tip and work your way back towards the wrist, massaging every 

bone in turn with the index and middle finger of the free hand. Instead of pressing down, try 
to roll each bone back and forth like a rolling pin.  

3. Be sure to pause at every joint and emphasize the rotational motion, working to increase 
range over time. 
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4. Repeat daily, ideally as a warmup before practice pad exercises. 
 
Notes: 
• Every joint and segment should be worked daily to break up scar tissue and restore range of 

motion. Depending on the state of your hands at the start of training, this phase may go on for 
some time. Every joint from the wrist to the fingertips should be massaged and loosened. 

• Make sure to employ rotational motion in line with the spiral form and function of the hand 
to avoid injury. 

• Your thumb is opposable relative to the other four fingers. It should be capable of medial 
rotation, meaning an inward roll towards the body’s midline, to the point where the outer 
knuckles of the thumb touch the ground. 

 
 

 
 
Figure 12. (a) Exercise 12: Segment Separation II. (b) Exercise 13: Wrist Rolls 

 
 
 
Exercise 13: Wrist Rolls 
An exercise in isometric deconstruction, Wrist Rolls uses the precise positioning, placement, and 
motion of the hands against each other at the extended midline to create symmetric pressure 
around their respective rotational axes. 
 
Instructions: 
1. Start by placing both hands in front of you with palms facing. Make contact at the fingertips, 

then roll the outer edges of your hands together without losing fingertip contact, so that the 
heads of the fifth metacarpals and the heels of your hands just below the wrist all touch, and 
the four finger pairs tent slightly up towards the thumb. 

2. Next, rotate both hands across their respective rotational axes, starting at the wrist by 
bringing the bases of the thumbs together and twisting them inward against each other until 
the heads of the first metacarpals make contact. Your hands will be cupped together now. 
Complete the rotation through the transverse arch by making contact at the base of the ring, 
middle, and index finger in sequence before finally rotating your thumbs into position against 
each other. Be sure to keep your fingertips in contact and your fingers slightly arched. 

3. Once your palms make contact, your hands are in position. Now roll your wrists against each 
other, clockwise and counterclockwise in turn, gently exploring and expanding your range of 
motion.  
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Notes: 
• This exercise involves positioning, placement, and motion of the hands against each other to 

create symmetric pressure around the rotational axis in each hand. Perfect symmetry is the 
goal, so focus more on lining up the respective joints and bones of each hand and less on 
aggressive rolling. 

• Fingernail Variation. For later-stage Wrist Rolls, when starting the exercise clench the 
fingers of each hand into claws and initiate contact by pressing the tops of your fingernails 
together, rather than just the fingertips. Your thumbs should roll inward against each other 
until the inside edges of the thumbnails come into contact. The exercise is otherwise the 
same. 

• Reverse Variation. To focus on the fingers and other parts of the wrist, once your hands are 
in position in 3, continue to roll them against each other medially. Roll over your thumbs and 
around to the back of your hands so your fingers point down and the backs of your inner 
wrists are in contact. Continue to roll around the wrist, trying to maintain symmetric contact 
between parallel bones as your roll. You can move distally down the hand, rolling the backs 
of the knuckles and other finger joints together across the transverse arch. 

 
 
Redevelopment Exercises 
For the feet, alternating between pressure exercises like the Vault and the repetitive motion of 
walking exercises drives development. A similar set of alternating exercises is proposed for the 
hands, modified to account for differences in form and function. 
 
Exercise 14: Plank Dog 
This pressure exercise, which builds from the common yoga poses Plank and Downward Dog, 
provides a parallel to the Vault for the hands. Instead of the Counterspiral Mechanism, Plank 
Dog opposes the thumb against the ground to create similar countervailing forces, driving 
development of the hand’s spiral structure. 
 
Instructions: 
1. Begin on your knees with your hands in the air in front of you, with fingers clenched and the 

“heel” of the hand – the outer edge below the wrist – rotated forward for placement. Place the 
outer wrists on the mat directly beneath your shoulder joints, with your shoulder blades knit 
together. 

2. Roll your hands into position. This involves two simultaneous actions with each hand: First, 
rotate across the wrist until the thumb knuckle rolls into contact with the ground and the axis 
of the hand, from the inner wrist crease to the outer tip of the thumb, lies parallel to the 
body’s midline. At the same time, engage the base and fingernail of the little finger and the 
edge of its inverted fingernail. Roll inward across the transverse arch of your hand so the 
base and fingernail of each finger make contact simultaneously, in series, moving from pinky 
to index finger. The thumb and index finger should roll into place at the same time, with 
countervailing rotations that create a suction grip on the surface between them, in the 
webbing of the hand. 

3. With your foundations set, begin in Plank pose, keeping your arms vertical beneath you, your 
back knit, and your body rigid. When both hands are positioned and placed correctly, each 
should exert an inward force on its shoulder – creating a stable structure where the shoulder 



 77 

blades meet in the center of the back. Slowly shift back into Downward Dog, keeping your 
hands stable. 

 
 
 

 
 

Figure 13. (a) Exercise 14: Plank Dog. 
 
 
4. Move back and forth between Plank and Downward Dog poses, focusing on the distribution 

of weight across your hands and adjusting as necessary. Hold each pose as long as you can 
before moving to the other, using each shift both for relief and as an opportunity to twist your 
grip more tightly around the rotational axes of the hands. 

 
Notes: 
• When fully developed, the structure formed by the precise coordination of the 27 bones of 

the hand across the rotational axis can improve grip and proprioception and extend muscle 
tension from the back and shoulders down to the fingertips, bringing your upper body’s lines 
of force into focus. While this positioning of the hands may seem counterintuitive at first, it 
will soon start to strengthen your grip and align your arms, shoulders, and back for efficient 
application of force. Most importantly, it will help to define and strengthen the rotational 
axes of your hands, preparing them for the precision exercises that follow. The key is to 
continue rolling the thumb inward and down, using the thumb’s opposability to rotate both its 
joints and the outer edge of its fingernail into contact with the ground while gripping with the 
nails of the other four fingers and anchoring the outer wrist. 

• I recommend using a yoga mat to control the application of pressure on the hands and wrists. 
Anything too much softer may not provide sufficient firmness for this exercise to be 
effective. 

• For activities where the hands serve in a load-bearing capacity, like when you push heavy 
objects or support the weight of your body against the ground, the axis should be positioned 
parallel to the midline. The axis itself is in imaginary line running through the hand. As the 
spiral structure forms, the way the bones of the hand align around the axis will evolve, along 
with their orientation relative to the extended midline of the body.  

• The two countervailing motions during hand placement – fingers 5 through 2 rolling into 
position medially while the thumb rotates down into position – should lock your hand into 
place like a suction cup, with your weigh fully distributed across the vertical spiral structure, 
adding significant grip and stability to the pose.  
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• This exercise will build wrist strength over time. Depending on the state of your wrists when 
you begin training, you may want to go easy at first. Over time, as the bones of your hands 
realign around their rotational axes, the spiral structure does most of the heavy lifting, and 
this exercise will become much more accessible. 

 
 
Exercise 15: Sticky Situation 
There are no common repetitive activities that can be adapted to drive alignment of the hand’s 
spiral structure around its rotational axis. This exercise introduces drum practice pad training to 
fill that gap. The drumsticks serve as stakes for developing the hands, and the practice pad 
reduces the impact force of each tap and helps simulate conditions equivalent to walking. This 
introduction to tool use builds technique that will drive development of the hands using the back-
and-forth spin of the drumstick around its long axis.  
 
Instructions: 
1. Begin seated upright, with your feet together in Vault position and the drum pad wedged 

between your knees. I recommend using the rubber surface until the later stages of the 
program. 

2. Take up a drumstick with each hand and hold it as close as you can to the ideal grip: The 
hand closed over the stick like a loose fist, with the palm side parallel to the strike surface. 
The back end of the stick should be in contact with the bones in the wrist, and the thumb 
positioned so its inner tip connects with the stick on the same side as the wrist. The four 
fingers make contact in opposition to the thumb and wrist. They help to position the stick so 
that rotational force can be applied both medially by the thumb and laterally by the 
coordinated segmental action of the other four fingers, at their respective tips. 

3. Now employ the “Spiral Seesaw” mechanism. Tap the pad with both sticks at the same time, 
making an effort to use only medial down spin with your thumbs to produce the strike. Tap 
the pad with both sticks again, this time using only lateral down spin with your four 
fingertips against the wrist.   

4. Keep going back and forth. Work towards a symmetric and rhythmic rotation of the hands 
around their rotational axes. Try to hold your body still otherwise, minimizing movement 
across all joints from your shoulders down to your wrists. 

 
 
 

                   
 

Figure 14. (a) Spiral seesaw grip. (b) Exercise 15: Sticky Situation. 
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Notes: 
• While learning to position and place your hands in line with the preceding exercise Plank 

Dog will help with power-based activities, use of the hands for activities that emphasize 
efficiency or precision requires complete development of the hand’s spiral structure, right 
down to the fingertips. One challenge in developing the hands is that there are no obvious 
parallels to walking – no useful repetitive actions that most people perform daily and that can 
be adapted for the purpose. But the hands do have one important advantage over the feet: 
they can wield tools.  

• I recommend the practice pad and drumsticks – or homemade replacements – as the most 
effective and readily available tools for simulating conditions for the hands comparable to 
walking. The right tools, when held and used properly, function like extensions of the hand’s 
rotational axis. Other tools may work as well, but the average drumstick provides an 
excellent stake for repositioning the bones of your hand. The drum pad reduces the impact 
force of each tap, and with it the wear and tear on your arms and hands. For most people, this 
exercise will be like learning to walk 5,000 steps a day after standing still your whole life. 
Try to ease into it. Both sticks and pad are easy to find and relatively cheap for training gear. 
And practice pad exercises are easy to fold into everyday activities like watching TV, 
working at your desk, and traveling. 

• The principal focus of this exercise is on the transition from medial spin to lateral spin. 
Working towards symmetry in the strength and control of these two complementary strokes 
is the most effective way to elaborate the spiral fulcrum of your hand: the point in three-
dimensional space around which the stick – and the spiral structure of your hand – rotates. As 
of this writing, there are two candidates for the fulcrum: a) in the center of the stick, halfway 
between the tip of the thumb and the tip of the little finger; or b) the point of contact between 
the back of the stick and the wrist, most likely at the Cuboid bone. The location of the 
fulcrum may shift over the course of development, both relative to the stick and to your 
thumb and fingers. By the end, it should evolve in function as well, transforming from a two-
dimensional hinge between the thumb and index finger into a rotational fulcrum at the point 
where medial and lateral spin are perfectly balanced.  

• While it may not look like much, the back and forth spin across the rotational axis of the 
hand represents the key to efficient tool use. The argument goes like this: The smallest 
controllable muscle movement that creates a repeatable tap represents the most efficient 
drum stroke. Once the hand is fully developed and used correctly, the rotation of the 
drumstick back and forth around the rotational axis is that smallest of movements – the 
lightest repeatable tap with the least amount of effort.  

• You may not be able to achieve the ideal grip or stroke with one or both hands when you 
start this program. When I first started, my grip on the sticks looked and felt completely 
different between my right and left hands. I had to involve my elbows and shoulders in order 
to produce steady stokes. Over time, the bones of my hands realigned around the drumsticks, 
and the ideal grip became my default position.   

• A note on technique: The basic technique is a single stroke with the tip of the stick striking 
the center of the pad. But the exercise will change continuously over time with respect to 
your grip on the stick, the movements that produce the strike, and the feel of the strike itself. 
At first, your drum stroke may produce only a dull concussion or almost no sound at all, 
unless you employ excessive force. If you stick with the program, eventually a simple twitch 
of the thumb will produce a clear, resonant strike, even on the rubber side of the practice pad.  
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• A note on posture: Your sitting posture is very important. Your hands must be in the proper 
position with respect to the drum pad in order to isolate the motion around the rotational axis. 
You should sit up straight, with the position of your sit bones essentially mirroring that of 
your heels – rotated under towards the midline at the point of contact with the chair. 
Shoulders should be rolled back and out, so the shoulder blades knit together. Elbows should 
be neutral down at your sides. Wrists should be an inch or two above the height of the pad, 
with palms facing down.  

• In order to continue making progress over time, you can introduce a number of variables that 
will help reframe the form and function of your grip systematically. Drumsticks come in 
different dimensions and weights, and you should try to rotate through two or three different 
pairs regularly. Two-side practice pads are available, letting you vary the sensation of impact. 
Removing the pad entirely and using a soft surface like a cushion or rug can help tighten 
your grip. Your upper legs and knees can be used as strike surfaces as well, providing a 
double feedback loop. More important than the particular variable that is altered is that some 
number of variables are altered regularly.  

• Drumming patterns are another important variable. Simple patterns should be the focus, 
emphasizing single and double stroke rolls, and alternating between medial and lateral spin. 
A single stroke roll is an alternating stroke with each hand striking once. A double stroke roll 
adds a rebound stroke with the same hand before the next hand strikes. The hands can strike 
simultaneously, or they can alternate. The following patterns are examples, but others are 
possible: m-L, m-R, l-L, l-R; m-LL, m-RR, l-LL, l-RR. Note: m is medial spin; l is lateral 
spin; L is left hand; R is right hand. 

 
 
 

 
 

Figure 15. Spiral Seesaw 
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Exercise 16: Anti-Gravity 
This variation of Sticky Situation is important enough to deserve its own name. The exercise is 
the same, except you lie on your back with the pad wedged between your knees, perpendicular to 
the ground. This change distorts gravity enough to provide a completely different experience for 
the muscles of your hands. 
 
Instructions: 
1. Lie on your back on a comfortable surface with your knees raised, your feet flat, and your 

drumsticks and practice pad within reach. 
2. Wedge the pad evenly between your knees so the surface of the pad is perpendicular to the 

ground 
3. Keeping your elbows down on the ground next to you, practice any variation from Sticky 

Situation. Rotate through variables of drumstick, strike surface, grip and stroke pattern.  
 
 

 
 

Figure 16. Exercise 16: Anti-Gravity. 
 
 
Notes: 
• Finally, an exercise you can do while lying on your back watching TV! 
• Your stroke traces an arc through the air, and whether you sit or lie down, gravity’s 

interaction with that arc is complex and asymmetric. But shifting to a perpendicular stroke 
with respect to gravity alters the context of all muscle movements, and that variation is the 
goal of the exercise. If you developed your hands according to the Standard Model, you 
likely made accommodations for gravity in your grip and stroke. This reframing helps to 
neutralize the effectiveness of those accommodations and pushes you towards complete 
development. 

• I prefer to keep my head flat back on the surface for this exercise, to position the body as 
close as possible to perpendicular to the standard Sticky Situation in every respect. 

• Your feet should start out in a comfortable position when you first begin training, but work 
toward Vault position with your heels touching your hips. 

• It may be difficult to maintain a steady rhythm while keeping your elbows grounded when 
you first start, and even harder keeping your elbows close by your side. By the end of the 
program, you should be able to maintain a drumroll with your wrists still and your elbows 
resting on your hip bones 
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• Your grip on the pad may not be symmetric at first, and it may be hard to find a comfortable 
position. You may also find that you need to raise your knees and the practice pad in their 
grip in order to make contact with the drumsticks comfortably. Hey, nobody said lying on 
your back watching TV would be easy. 

 
 
Optimization Exercises 
The final set of exercises concludes the training program for the hands, completing development 
of the transverse arch and stretching muscle and connective tissue over the spiral framework to 
activate the new biomechanics of the Spiral Model. 
 
Exercise 17: Thumb Rolls 
Conceptually similar to Wrist Rolls, this advanced exercise uses symmetric pressure to drive 
additional medial rotation of the thumbs as a way to optimize the three-dimensional spiral 
structure of the hands.  
 
Instructions: 
1. Sit in a chair with your feet flat on the ground in Vault position and your knees touching.  
2. Bring your hands together in prayer position, and wedge them between your thighs so the 

thumbs point up and the other eight fingers are just behind your knees. 
3. Now roll your thumbs inward and down against each other symmetrically, trying to get every 

bone and joint to align with its counterpart. Keep going until your thumbs roll under your 
hands and your inner wrists meet at the base of the thumbs. 

4. You can hold this position for a while, or continue to roll your thumbs back and forth against 
each other 

 
Notes: 
• This exercise is intended to add vertical height to your hands’ spiral structure by focusing on 

the wrist end of the transverse arch. By rolling your thumbs under, you introduce arc into the 
carpal bone structure. Be sure to keep your outer wrists and little fingers wedged between 
your thighs to prevent release of the lateral end of the wrist arch. 

• Even though Thumb Rolls is listed as an optimization exercise, it should work well during 
deconstruction or redevelopment. Engaging the base of the thumbs and adding height to your 
hand spirals should accelerate all three processes. 

 
 
Exercise 18: Crow Up 
This advanced pressure exercise is similar to Plank Dog, providing a parallel to the Vault for 
optimization of the hand’s spiral structure. A variation of the yoga pose Crow, this exercise lets 
you apply the full weight of your body to the structure created by your hands. 
 
Instructions: 
1. As with Plank Dog, begin on your knees, with your hands in the air in front of you, fingers 

clenched, and the “heel” of the hand – the outer edge below the wrist – rotated forward for 
placement. Place the outer wrists on the mat directly beneath your shoulder joints, with your 
shoulder blades knit together. 
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2. Roll your hands into position. This involves two simultaneous actions with each hand: First, 
rotate across the wrist until the thumb knuckle rolls into contact with the ground and the axis 
of the hand, from the inner wrist crease to the outer tip of the thumb, lies parallel to the 
body’s midline. At the same time, engage the base and fingernail of the little finger and the 
edge of its inverted fingernail. Roll inward across the transverse arch of your hand so the 
base and fingernail of each finger make contact simultaneously, in series, moving from pinky 
to index finger. The thumb and index finger should roll into place at the same time, with 
countervailing rotations that create a suction grip on the surface between them, in the 
webbing of the hand. 

3. With your foundations set, slowly lean forward over your wrists, applying as much of your 
weight as you can tolerate. The ultimate goal is to support the full weight of your body by 
positioning your knees on top of your elbows, leaning your head forward, and lifting your 
feet off the ground.  

4. Hold the pose as long as you can, using each rest both for relief and as an opportunity to twist 
your grip more tightly around the rotational axes of the hands. 

 
Notes: 
• As with Plank Dog, focus on rolling the thumb inward and down, using the thumb’s 

opposability to rotate both its joints into contact with the ground while gripping with the nails 
of the other four fingers and the outer wrist. 

• I recommend using a yoga mat to control the application of pressure on the hands and wrists. 
Anything much softer may not be firm enough to provide support. 

• The rotational axis of each hand should be positioned parallel to the midline.  
• This exercise will build wrist strength over time. Depending on the state of your wrists when 

you tackle this exercise, you may want to ease into full Crow. Over time, as the bones of 
your hands realign around their rotational axes, Crow should become much more accessible. 

  
 
C. Exercises for the Feet and Hands 
 
Exercise 19: Firestarter 
Firestarter combines two previous exercises, the Vault for the feet and Sticky Situation for the 
hands, letting you train all four limbs at the same time. Any variation from either exercise can be 
used. As you advance through the program, Firestarter will evolve to match your needs.  
 
Instructions:  
1. Kneel down on a comfortable surface with your knees together and the tops of your feet 

touching the ground, as in the Vault. 
2. Place the practice pad immediately in front of you so your knees are in contact 
3. The form and function of the two exercises are otherwise unchanged. Both variations of the 

Vault in combination with any variation from Sticky Situation can work, including the 
appropriate variables for each exercise. Try to cycle through the variables to accelerate your 
progress through the program. 
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Figure 17. Exercise 19: Firestarter. 
 
 
Notes: 
• This exercise is a combination of the Vault for the feet and Sticky Situation for the hands, 

letting you work on your hands and feet at the same time. This arrangement will save time, 
and the parallel learning will push the development of each set of limbs farther and faster 
than in isolation. These gains in efficiency and effectiveness may be enough to offset the 
added challenge of incorporating this exercise into your daily routine, compared to other 
exercises in the program. 

• This exercise is probably the most effective in the entire program. It can be particularly 
useful as a warm-up before walking exercises. In fact, deconstruction exercises for the hands 
and feet, followed by Firestarter, followed by a walking exercise on a daily or semi-daily 
basis is an effective way to structure your engagement with the program. And if you can 
work them all into a visit to the beach… 

• You may find that practicing both exercises together in Firestarter yields better results than 
either alone. If you set your weight over your heels and then focus on your sticking, you’ll be 
able to hold your Vault for longer. At the same time, the higher elevation at the top of Vault 
changes the angle of the sticks relative to the practice pad, adding a useful variable to Sticky 
Situation. 

• This exercise seems so archetypical of the human form and function that I assumed it derived 
from a specific activity significant enough to impact the course of human evolution. My 
initial hypothesis and the origin of the exercise’s name – that it reflects the particular skills 
and posture needed to make a fire – has not held up to a preliminary review of the 
anthropological literature, though a closer review may be called for. 
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