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INTRODUCTION

Spring style 1s a certaln set of metheds £for generating and
transferring power in Taekwon-Do techniques, Qften
misunderstood, the concept of spring style l= not a separate
style of martial art, but instead, 15 an itntegral part of power
within the art of Taekwon-Do. The words "spring style® may be
misleading in description, but have been found useful in tralning
the student of Taeskwon-Do to the |dea of power generation and
transference, The purpose of this paper (s to help £urther
clazify the concept and to provide asslstance to the {instructor
in teaching the spring.style aspects of . pover.

Powar, as will® be djiscussed, i3 not theysame as strength.
Taekwon-De 1a known 'for' the'abllity of ptactionsrs who are small
or not obvioiisly muscular to perform powerful phyalcal movemants
which larger ‘or more muscular people are unable to duplicate,
The ensrgy Tequired by these movements does not magically come
from nowhere. It 1s generated by the relatlvwely atrong muscies
of the/ legs and hips, and. lt i3 tranaferred to_ the blocking or
striking toel via a directed wave of motion,

In order .to-visuallze this process, it may be helpful to think of
spring style as: the transmission 0f an automobllejy, the string
{and | bow) in arehexyy; an &lectrlic motor; the pole’in the pole
vault; a-—turbine-in a damn; " the rise and crest of a |[wave; a
spring in a cylinder. '

Az with other aspects of Taekwon-Do, spring styie has fits basis
in scientiflc theory. The art of performing Taekwon-Do technique
has f€po many variables to completely’account £or, much less
quantify, apd this papar only Intends to mode]l the raw facets of
tha =spring style process. A basic knowledge is assumed of the
technigue examplas glven.

THEORY OF POVER

According to Gensral Chol, Taekwon-Do technigues were created on
the principle that "all movement should b# desligned to produce
maxlmum power In afcerdance with sclepmtific formulas and the
principle of kinatic energyye '

Before spring style can be discussed, a review cf the theory of
power ls necessary. The theory of power in Taekwon Do ls rooted
in physics and physlology but flowers in the art of combining tha
two sclences for effect. Spring style is a sub-set of the theory
of power, as the trunk and lower limbs of a tree. Other parts of
the theory of power include the process of loose/tight, tocl
forging and positioning, focus and psychological tachniques. The
thecry of power can be applied to any Taekwon-Do techniqgue, and,
again, a basic knowledge of the technlque is essential before
power can be esffectively appllied.




Power, £or our purpose, I1s the desired level of impact of a
Taekwon-Do technlgue upon a target. This can be expressad in the
eguation

2 where P is power
B 0.5my B is kinetlc anergy
P& sce B worme——-— t 1s time
E L= m is mass
v 1 veloclty

The top part of the equation i3 kinetlc energy, the energy of
motion, E is the enargy released in a moving £ist, a kicking
foot-sward or an lnwardeblockling outer=forsarm.

Tha bottom part#of the &quatlion can be regarded as the period of
time, t, it take= to\release the energy./ Thathlis, over how long
a time does £this releasge of kinetlic enepgy (occur: Hote that the
shorter the' period of release, tha smallezr/ is t, and the greater
ts P, the impact A foam rubber tool striking a wooden target
would have “less power than a solid steel - teool “which would
transfer th&. energy of the strlkes guickly rathsr’ allowlng the
energy/) to “dissipate over a longer time. t is the <concern of
Taekwon-Do studles of focus, +tool forging, and the locse/tight
process.

The energy, E, a3 ‘can be seéen Iin tha aguation; ls the product of
two things:. mass and velocity, m and ¥.

The amount of mass that an individual can employ Is_  1imlted to
the masa of the individual, dsually between 20 and 120 xg for
Taekwon-Do practitioners. However, the percentage of that mass
that "the student employs is Ccritical: Everything alse being
egual, ' 2 40 kg {(1071b.) student using 70% of his mass/could have
the more ensrgy than an 89 kg (214lb.) -student utilizing 30% of
his mass.

The velocity, or speed, 1s the volatlle part of the energy term.
The energy increases geometrically with lncreases in speed, For
example, a student moving 20 kg at 10 meters/sscond will have the
same ansrgy as & stuvdent moving 5 kg at 20 meters/sscond. That
is, the =sams eNexrgy 1s attalned by a quaiter of the ma=s but
moving twice as fast. '

The non-unlform motion of a mass {lts acceleratlicn} relative to
the objects (the ground, the target, etc.} around 1t, results in
what is termad gravity or inertia, depending on tha £rame of
reference. According to Elnstein's General Theory of Relativity,
gravity and Inertia are the sama thing. In common speech,
howaver, weight 1s mwass accelarated by gravity at the earth's
surface. As will be shown, mass can be accelerated by other
meEans. Whan General Chol atates that *...1t is all imsportant
that body weight be lncreased durlng the execution ¢f a Dblow®,
it is assumed that he ls inferring gravity in the general sense,
that ls, any mass which 1is accelerated relative to 1its
surroundings, not mere falling.




It should be noted that energy 13 not created or destroyed, but

s transformed from one form to another. The chemical energy of
the muscles generates energy of motion which can be stored as
potential enexgy. Bnergy "lost" means enerqgy loat for use,

usually in the form of wasted kinetic energy and heat.

E ls the concern of the Taekwon-Do subject of spring styla. The
generating of enexrgy and transferring it usably are spring
styie's contribution to power in Taekwon-Do. 1In other words, the

goal of spring style Is to get the mass moving fast and in a
usable manner.

A BIMPLE MODEL OF BERTNO STYLE

Spring style isgthe wpse of ‘the large, | reldtively atrong muscles
of the legs, pips andcabddmen in creatinglkinétic ‘ensrgy which is
directed toj° and angmented by, the appendades, General Chol
refers to fhis precess as the concentration of "every muscle of
the bedy,/ paxticularly the blgger muscles areumd the hip and
abdomen Jwhich thegretically are slower than tHe smaller muscles
of other paris,of the bedy) tewatds the approprlats tocel to be
used at the proper time." 7 A

There (s 3n admonltlon Eor-the safe lifting of RHeavy 1pbﬂects:
11ft with ygur legsy not with your back. The, muscles | of the
legs, "hips and abdomen, = ln that order, are the strongest in the

body. Strong ‘stomach muacleés are known to pEevent back] Lnjury,
as well.

One way for the USE€ of these/ strong muscles to be visuallzed 1s
the simple model of a man, ox & spring,/ ln a cylinder.) In this

way, the whple body can be segn as-a spring without the dlrect
beneflt of the sarth’'s gravity.

As seen 1n flgures l.and 4, the spring at full extenslon, like a
standing man punching stralght up, 1is a fractleon of an 1inch
longer than ', the helght of the cylinder. Maximum power 1is
acheived at ths, top of the cylindez.

At the start of theéwmotlion, the' man 13 cold®d, and the spring is
compressed as shown 1n“Eigure 2. The pdCential an=rgles at this
point are the result of JITFerent causes: the spring has a
certaln elasticity as a function of its stiffness and amount of
compression; the man la flexed to allow the blochemlcal energy of
his muscles to have maximum effect when the muscles are
contracted., However, the man can be seen to have a slmllarity to

the =spring in that they both have potential enerqgy and both
appear compressed.

Observing the position of the man in detail, the lags and the
hips are bent to where the muscles are comfortable, not tense.
The polint of loose comfort depends upon the ability and strength
that the student has acquired. The legs should not be bent to
where tlredness is felt unless the intent of the exercise ls to
develop greater ability and strength.
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The \mportance of this looaeness In the blomechanlesof | Taekwon-
Do caphnot-be over-smphasized. The Yooseness allowe for & greater
degzee of contractlon as -the comfortable flex allows £or a
greater distange of contraction, The net’ ‘changa  in' kinetic
enerqy {work to be acheived) is equal Co the Eorce applied times
the distance. But a better way to think of it may be/that the
body moves most efflclently when loose. y

For partly the sawe reason, the heelm-are alightiy up to allow
the legs te bend more. The heel down position tightens anklea and
foot muscles which can inhiblit leg extension. {Phis 15 alsoc why
foot positions In kicking are not tightened until late in the
kick.) b -

In figure 3, the heels go down before the body'ls fully uncoliled.
It is not necessa¥y that all movement visible 1s ln the direction
of the target. The sctlon of standipngep, wmoving away from the
ground, raquires an equal and“epposite forxce to be applied to the
ground. Actually moving the heel allows for the "opposlte
reaction® to occur more efflclently from a blomechanles viewpoint
than 1f the heel 1s firmly agailnst the ground to begin with.
Humans have evolved as runners, and the heel-toe actlion can be
useful in almost every leg action. Note that the full opposite
raaction has not neccesarily occurred at the tlms when the hesl
touches the ground,

As the legs extend, the hips remain kinked; <the shoulders are
still sllghtly compressed and the arms are retracted. The spring
does not uncoil at the same rate throughout. With proper timing,
the hips snap up and forward Into line immedlately after the legs
straighten. The large, "slow" muecles are moving the majority of




the body's mass, which is centered in the hips and abdomen. The
smaller, guicker muscles will ride on top to maximlze speed at
the "business-and" of the cylinder.

"Uncoiling® the massive parts of the body flrst snables the key
utility of timing. gince the entire movement takes a certaln
time, and the beginning appears to take longexr than the end, the
middls is a place to "store energy" in the sense that it has not
yet been used. Compare thls storage to the enerqgy of a fly wheel
zather than to the potentlal energy of a rock on a cliff. It
cannot be stored indefinitely because 1t will ultimately drain.

Why 1s this so-call®d energy,storage an“advantage? FPower and
timing. It all@ws fox 'some cholce| in declding exactly when a
technique wild” be accomplished.” | Focusing the final enezrgy 1n
time as well@aas space [ncreases powery &8 dlacussged earlier, by
minimizing #t. A Furthermore, timing can' be gverytbing in self-
defeance or £ree-sparring. Finally, theérg IS)tise to couplse
strong movements with small, ' fapt ones. To repsal General chol:
"econcentrate dvery muscle of the body...towards the ‘appropriate
tool G0 be'used at the propet time;...This 1s the reason the hip
and abdomen ate jerked slightly Before the hands and, f=et in any

action, whather it be attack .or defence.®

As the technigque, o a= in thils cass, the entize body,| reaches
full extension, the fist 1s meving faster than any othet part of
the body during the technigue. T¢ maximize yveloclty, ons otherx
thing oc¢curs: the wrist and foresarm twist. in the case of an
inward outar-forearm block, for instance, the blocklng téol would
be mov¥ing even faster than the center of the wrist,  thus adding
anergy. to" tha technlgue. imagine David standing omn top of
speeding locomotive using his sling to throw a stone In the same
dirsction as the track. The valocitles are additlive,

In the case of the punch, thls rotatlop does not add to the
veloclty except in that, 1) it makes more uss of the musculature
of ¢the shoulder and arm, thus procuring more strength for speed
and solidlt¥, and 2) the rotatlon compounds the spesd of the
striking tool,“mlbeit not In & vertor straightgforward. Instead,
the moving knuckiles have & component that j# dlsruptive te the
araa lmsediately sufgunding the target,Similar to a screw or an
armor-plercing shell. Itls.also'conceivable that the punch
could strike a target at higher speed due to ctotation I1f the
target was not perfectly perpendicular to the arm and, instead,
allightly turned to face the rotatlon.

To complete this simple model, although not directly a part of
spring »style, the mass is solidifled. Upon ilmpact the body
tightens to form & s0lid mass which: 1) can bring more of the
mass of the body into account when calculating energy and power
{Imagine David's stone rlgidly connacted to his siing, and David
frozen to the locomotive at the moment of impact to the target.);
2) conserves whataver mechanical advantage {(very little or none
in this model) was gained during the technlgue and prevents
rebound; 3) shortens t, increasing power, as mantloned garlier.




APPLICATION OF SPRING BTYLRE

1£ desalred, the above model can be modifled to display a bent
tube instead of a stralght cylinder. The "spring™ £lts lnslde
the tube which represents the framework of a given technique.
The saimple wmodal is only intended to glve an lidea of wvhat spring
style is, and it does not deacribe all of the aubject nor how
apring style ls used in actual Taekwon-Do technlques.

Cartaln technigques are, other things being equal, intrinsically
more powerful than othesrs because they allow for creation of more
Enargy. FPor axample, the guarding= ‘block in Choong-Moo aftar the
back kick tends €0 have more power tham.an L-stance guarding
block perfurlad.iithnut atnﬁplnq. Kiso, tnﬂhnlquea which do not
require as _sich Hredlrectlon (15 3 tha 'enmargy atand to be wore
power ful, For example, stepping uhutrne punch~1n walking stance
requires Jlesd radirection by the shonlders/arms rdoes ' than!
stepping / reverse ‘outward outer-forearm blogk Th wvaiking stance.

in all -cgn;gues whers spring style 1s applicable, it will
M&Mmummumm

Spring utyle 1s not applicakle to all Taekwon- Do’ tuchnﬁque, or at
lsast if-I= more useful in.some areaA= of the art than in others.
In kicking,. £for instance,.the use of the legs and hips| ls nearly
complete  without ~a Alfferent mpringlng of those nusciaa which
could be called spring satyle, Raising and loweTifg the hips
while stepping in for a middle kick for maximum breaking powser ls
ona of the few-examples in which spring style may be hﬁlpful in
teachlng kicking.

similarly, when there 1s a 'step, /skip, Jump or ﬂllﬂl in the
performance, of a hand technique;  4pring style ls less important
in providing power than the overall displacement of the body. A
niddle punch Iin sitting stance, £for Instance, zelles more on
spring style than a middle punch performed while stepping into a
walking stancs. Thers is spring in the atepping case, 1f the
puncher allows f£or non-uniform hip movement (up/down, rotation or
back/forward). during the step. The following’ table provideas a
rough ldea 0% the percentaga of the final energy of each punch
which 1is attributable to each component. Wote that the total
enexqgy of each techmigue is not the same in absolute terms; the
atepping punch will tend o be more poierful

Tabie 1 Punching Enerqy

Sources: Ein arm/wrlst total
ateppling punch 10 % 30 % KT 100 &
sitting stance punch 0% 70 % 0% 100 %

METHODE OF BPRING BSTYLR

Taskwon-Do 1instructors are often heard o say, "“Put your hips
into it*™ or "Weight--punch--same time." There aze asaveral
methods of gaining energy from the use of the legs/hips/abdomen



which can be clasaiflied as spring style. They are labeled here
as vertical, rotational and horlzontal, each of which has two
types or directlions.

VERTICAL hip motiaon i{a perhaps the easisst form of spring style
to understand because the use of the sarth's gravity is an
intuitive part of our dally existence. while the upward spring
motion of the man-in-the-cylinder example uses vertical hip
motion, the vertlical type mors common in Taeskwon-Do employs the
downward wotion of the hips. dsneral Chol describes thim sethod:
NAnother way of increasing body welght 1s the utillzation of the
springing action of thesknea Joint. "This is achelved by sllghtly
rataing the hip atsthe beginning of the motion and lowering the
hip at the wmoment of \ lwpact fo drop the body welght into the
motlon..." - g \ Il ] ' k

Vertical hif motioh Is very natural. The humin waAs desligned to
walk and/to run,\ 2nd a side view of a human Malking shows the
hips raising.and lowsring with each step. (Sed -figuge 5.) The
body design “eEfectively translates the up and down hip motlon
into the forward motlion 0 walking. Potasntial snergy is galned
as the/body raises up, and it 1s.converted into kinsticlenergy as
the hody. falls and moves forward. BEfficient, the  body loses
ralatjvely Yittle enexrgy as 1t ralses up agaln, “_having covered
the diastance _of one step. It 15 common thersfore-to Gse this
“sine wavs” motion as the spring styla applted when stepplng into
a bleogk or hand attack. The hesd and neck need not ralses up as
the Rlpas, ralsa-up; The neck and upper body ¢in compress and
actually help spring Into the hand technlgue. The head wmay
remain level throlighout, the proper 'sctlbe of the  “"sipne wave"”
being the hips.

Figurs 5

There are some serious drawbacks teo the use of wvertical hilp
motion Iin spring atyle. In the above model, tha speed of the
walk ia limited by the speed of the up/down motlon of the Dbody.




The dropping of the hips 1ls limited by acceleration dus to
gravity, and can only acheive a certain saxisum speed in the time
it takas to step. Faster satepping allows less time for the hips
tc move up and down, and the galt must change. Sprinting allows
for minimal vertical hip movement.

in Taekwon-Do, only certain woveaments allow Eor efficlent
coupling wlth vertical hip movement. Rising and high hand

tachniques, 1in particulaxr, can easlly lose power with the
dowvnward movemant of the hilps.

And only a fev movements ®1l0v time“for the hips to accelerate
due to sarth's grawity. The hips after“falling for cne second
are only moving at 10 maters/second.| /hat speed, and much higher
speeds, can be attained in less tlwa than a second by other means
of acceleragion “than\the gravity of'-Che /eafth. N, The only way
downward hip motion van move faster 1s 1£ the feek were somehow
strapped to the ground and the legs pull the hips down.

It 1= fasieér to let gravity do the work becauss ~presumably 1t
took Llonger, and therefors leas strain on the body; to ralse the
hips and very little @nexgy to release the poteatial energy
stored in them. Also, most ¢of the enezgy in thé hipa at Che
widpoint of. a technigue is truly potantial energy —and can be
stored uontll _the “student chooses te release ‘LL-—by £alllng
forwazd. - But without the luxury of time to stors the potentlal
anergy, nor the time te walt for the Wips to, dzop, vertical hilp
movemant has no pragtical advantage over other methods of storing
and reéleaslng the strength of Ch& body as energy.

ralling, then, 1s not the only way Lo acheive velocity, and in
Paskwon-Do the hlps must be used in sore ways than simply ralsing
and lowering them. The other méthods-of a=pring style, while
often more advanced, are also often wore practical to apply.

ROTATIONAL hip movement 1s the most common foxm of spring style.
According tg Genexal Chol, "No doubt the paximum body walght is
applied with the motion by turning the hip. The large abdominal
muscles are twistad to provide additional body momsntum. Thus
the hip rotates inuthe same direction as that of the attacking or
blocking tool..." =

Examples of rotational hip movement abound in Taekwon-Do, from
the £lrat reverse punch in Do-San to the f£lnal =sitting stance
punch in Ul-Ji. Host stepping movements involving stance changes
iand themsalves to hip rotation. Almost all techniques where
vertical hip movement ls appropriate can also be performed using
hip rotation.

The hip can be rotated in the same direction as the attacking or
blocking tool or 1In the opposite directlon. This counter
rotation = an slternate souzce of snergy in the same way that
knlfe~hand slde block utlllzes an ailternate source of arm snpergy
compared to knife-hand guarding block. In fact, an interesting
exerclse 1is to stand in l-stance and try both blocks using both













