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0.1 Fitting and unfitting remarks
on individually length-fitting golf shoes and golf clubs.

TV shoe seller Al Bundy and in particular the whole shoe industry will be
pleased about this: only one shoe size per pattern and colour. Either the
customer buys and uses the shoes just as they come off the shelf, or the
shoes are fitted. More precisely, the customer has them fitted for length,
which means fitting to the individual foot size. In this case, the shoe seller
would ask the customer to put on the shoes for measuring purposes, in
order to then customise them using scissors and tissue paper. If the test
result is that the shoe is too long, the seller will stuff a suitable quantity of
the paper into the shoe. If the shoe is too short, however, the seller will cut
a hole in the leather to make space for the customer’s toes, for which there
would otherwise be insufficient space.

Of course, the fictitious process described above for buying and fitting
shoes does not actually happen – either for buying shoes or for buying golf
shoes. A system of shoe sizes has been developed, without which today’s
production and sale of shoes would be inconceivable. We also have sizing
systems in the clothing market, without which it would not be possible to
meet the wishes of the consumers and customers for individually fitting
products.

If we look more closely at both golf clubs and golf shoes, we can see that
as well as common aspects there are also contrasts here. For example, a
golf club costs about the same as a golf shoe. However, the shoes gene-
rally fit the golfer, but the golf clubs do not – even if they are of the same
brand. This is not least due to the fact that there is no sizing system for golf
clubs and without such a system, the direct production of individually
length-fitting golf club sets is not easily possible.

When we talk about fitting golf clubs, we are primarily referring to irons, of
which the soles must contact the ground precisely centrally, as there may
otherwise be a significant effect on the flight direction of the ball. So-called
short irons and wedges must be particularly accurate, with long irons
having slightly greater tolerance in their behaviour if the club heads are not
attached centrally. Only with the driver is fitting or not fitting completely
irrelevant as the ball is generally teed-off in this case, so the sole cannot
make contact with the ground.

Until today, no serious procedures have been available to allow for direct
production of individually length-fitting golf clubs, as it has long since been

2



standard for golf shoes, although club manufacturers very frequently and
very keenly suggest this in their advertising and general fitting offers.
Millions of golf clubs leave production sites every year as mass products
and are brought to the player with no length-fitting whatsoever. Tom
Wishon, the American guru of club makers, writes the following in his book,
“The Search for the Perfect Golf Club”: It’s probably fair to say that fewer
than 10 percent of all golfers have ever been fitted for lie, and had their
clubs adjusted accordingly.

The actual problem with the production of individually fitting golf clubs is
the unavoidable shaft bending at the moment of impact, which causes a
reduction of the original lie angle by several degrees. It is not possible to
calculate this change in the lie angle. However, so-called “toe down type
bending”, which has been described many times, can be handled using a
vital new discovery:  when the WIM (wrist-to-floor at impact) is changed by
equal values, the distances between the contact lines on the sole of the
club head change by unequal values, which give the correct club length
when read off of templates in the calculation process.

It is a process of differences, which – when applied correctly – gives us the
individually fitting golf club. However, our aim is to produce a whole set of
individually length-fitting golf clubs. To do this, we use a further vital disco-
very: it is possible to calculate the reduction of the lie angle intervals when
the values for club length increase evenly, which means it is possible to
determine the lie angle within a set of clubs. A further innovation then takes
us to our target: from a table of golf club sizes, it is possible to read off
values – including lie angle values and club lengths – for the direct produc-
tion of individually length-fitting golf club sets.

In the case of world-wide production of golf clubs – which in fact are rarely
length-fitted by being subsequent bending – this process has several deci-
sive disadvantages for the golfer. The relationship to body size is often lost
in bending. It is also particularly difficult to find an experienced club maker
for correct bending. Moreover, experienced golfers will attempt to moderate
the misfit of their clubs by adopting a posture that differs from the normal –
which necessarily requires an adverse modification of the usual swing.

So, we should leave shoe seller Al Bundy happy with his different shoe
sizes and we can envy him for being able to offer his customers shoes to
try on in so many different sizes. However, there is some hope for us gol-
fers as well: in Great Britain, the country with a century-old golfing traditi-
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on, a patent has now been issued for a procedure for the production of
individually fitting golf clubs. Also, in the USA, where there are over 35 mil-
lion golfers, a patent check has been completed with a positive result. With
the new procedure, we hope that – in the future – a far greater number of
golfers will play with individually length-fitting golf clubs than the few who
do so today and that they will therefore have the opportunity to make a
sustainable improvement in their scores.
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1. Individually fitting golf clubs – an illusion becomes reality.

An amateur golfer with individual fitting golf clubs is an international rarity, 
as it has – up to now - been impossible to directly produce golf clubs of
this type. However, two current discoveries should make it possible:
direct production of individual fitting golf clubs without laborious post-
production adaptation to the golfer, by bending the hosel or by exten-
ding/shortening the shafts.

Alongside several obvious characteristics to be determined in advance, a
golf club that genuinely individually fits one golfer (Fig.2+5+8) must also
particularly meet the following requirements: the sole of the hitting area
contacts the ground exactly in the middle at the moment of impact
(Fig. 2), so that otherwise inevitable push (Fig. 1) or draw (Fig. 3) is pre-
vented from ever occurring.

The importance of central sole contact in tournaments is shown by fre-
quent, sometimes daily tests and if necessary later adjustment of clubs
by club fitters or specialist supervisors. For amateur golfers, however, the
speed of the hitting area is generally no way near as high as playing
pro's, although even here, an especially hard impact perhaps against a
stone would sometimes shift the lie angle so the club no longer fits.

The root of all problems for producers of individual fitting golf clubs lies in
the particular behaviour of the hitting area at the moment of impact. ‘Toe
down type bending’, the typical down and forward warping of the sole
point when the shaft also arches forward, increases the lie angle on short
irons – sometimes by over 10° (Fig. 10+11) - and it differs for every golfer,
which means it can therefore not be determined or calculated in advance
for the purposes of producing individual fitting golf clubs.
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However, it is only possible to establish whether a golf club really
fits individually or not – i.e. whether the condition of the sole striking the
ground centrally on impact, as described above, is met – by using a
dynamic lie test (Fig. 11). This procedure uses the latest technology
to determine the impact lines of soles on a test board, specifically by a
competent club fitter. Therefore, it is easy to imagine that many
golfers have their clubs checked by this procedure either rarely or
never, and thus: most amateur golfers play with their clubs not fitting indi-
vidually (Fig. 4+6+7+9).

Even the metal used to make golf club heads is subject to impossible
demands. On the one hand it must to be flexible so it can be fitted
at all, and on the other hand, the club head must not be shifted by
a hard impact – i.e. it must not warp. There is also a further problem:
a golf club which has become an individual fitting golf club due to
extreme bending of the hosel will reset itself automatically to a certain
extent and thus no longer contact the ground centrally on impact and
therefore no longer fit.

The first discovery affects the contact zones / contact lines arising on the
sole of the club head in a dynamic lie test. According to latest technolo-
gy, these contact lines should be equidistant when the so-called WIM of
the wrist-to-floor impact (Fig. 11) is changed, i.e. equal values on impact.
It is assumed that the contact lines will move by 0.25 inch when the WIM
changes by 0.5 inch on increasing the WIM toward the heel and reducing
the WIM toward the toe.

However, the equidistance issue cannot be maintained as such. The
distances are actually determined by the ‘sole-radii’. At equal distances 
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from the contact lines, these sole radii must meet on one level at a com-
mon central point – which is in fact rarely the case. Nevertheless, the
distances are easy to measure using the appropriate tool. Although the
author has measured the contact lines of countless club heads
from various manufacturers, with changes to the WIM values, he
never once came anything even approaching equidistant contact lines
as required by the latest technology.

The aforementioned contact line measuring values are summarised in a
table and transferred to a template. This template allows reading of the
appropriate golf club (namely the length) with which the tested golf club
contacts the ground exactly in the centre, after a dynamic lie test is laid
on the sole. A patent procedure for producing a genuinely individual fit-
ting golf club without the need to bend or fit individually afterwards.

A golfer usually plays with 8 to 10 irons – clubs that are made of a 
bendable metal. A fair amount of work would be required to apply the
new template procedure described in the previous paragraph, for every
one of these clubs – although this procedure would in fact be far
less work e.g. than the state of the art internationally applied dynamic lie
test procedure with wrongly assumed equal distances on the sole,
in order to produce individual fitting golf clubs. It would also be easier
and more certain, as bending is by read values and not just with a
specification of the bend direction required.

According to the latest technology, when the WIM values are changed,
the same changes to the distances must also be made for the lie values -
namely 1° lie when the distance of the contact lines on the sole is
changed by 0.25 inch, when the WIM is changed by 0.5 inch. This
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assumption is also impossible to maintain and is simply wrong – which
could be proved by simple geometry. The lie angle difference between
PW and iron 9 can be approx. 1.8°, whereas the difference between iron
4 and iron 3 is only approx. 0.7° So, even here, we find some very une-
ven distances, which will decrease as club lengths increase (Fig. 12).

Based on the insights of the two discoveries regarding the uneven
distance both on the sole radii and for the lie values, and using the
table of club sizes produced according to the relative length fitting
principle, in accordance with dynamic lie tests on only two test clubs
and with appropriate measurement of the soles using corresponding
templates, it is possible (by interpolation of the differences in lengths

of the two test clubs) to calculate the golf club lengths and lie angles
of a set of irons, which can then be definitively and without doubt said to
be individually suited to the golfer. Specifically, this interpolation should
be carried out on a screen, from which the result can be printed.

The results of two dynamic lie tests would also be sufficient for the
golf club industry – and particularly the club makers – to produce and
supply their preferred and proven golf club ranges individually fitted to
any interested golfer, for an additional fee.
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Furthermore, it is entirely conceivable that individually fitted golf clubs
for kids could be produced using just one test club and the
corresponding template – with which acceptable concessions would
have to and could be made for the long irons.

2. Clubsizes - das System relativer Golfschl gerl ngen.
Das Length-Fitting wird bis heute wie folgt gehandhabt: die Golfschläger-
längen innerhalb eines Satzes von Golfschlägern nehmen um 0,5 inch zu,
beginnend beim PW mit einer Länge von 36 inch und endend beim Driver
mit einer Länge von 44 inch. Unterschiedliche Körpergrößen der Golfer
finden Berücksichtigung, indem diese bei der Bestellung angeben, um
wieviel inch die Schläger innerhalb des Satzes länger oder kürzer sein
sollen, zum Beispiel +1 oder -2, und/oder um wieviel Grad der Lie-Winkel
verändert werden soll, zum Beispiel +1° oder -1°. Bei der Herstellung von
Golfschlägern für Kids versagt dieses lineare Length-Fitting total; eine
vernünftige Längentabelle findet man daher n

irgens.
Der Wrist-to-Floor ist der Abstand der Handgelenke zum Boden bei gera-
dem lockeren Stehen mit herrunterhängenden Armen. Dieser Wrist-to-
Floor-Wert des 
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2. Club sizes - the system of relative golf club lengths.

To date, length fitting has been managed as follows: the lengths of
the golf clubs in a set start with the PW at 36 inches and increase
by 0.5 inch up to the driver at a length of 44 inches. Various golfer body
sizes are observed in as much as they specify at the time of ordering
how many inches longer or shorter the clubs in a set should be (e.g. +1”
or –2”) and/or by how many degrees the lie angle should be altered
(e.g. +2° or -1°). In producing golf clubs for kids, this linear length fitting
fails completely – so a reasonable table of lengths for kids cannot
be found anywhere.

Wrist-to-floor is the distance from wrist to floor when standing straight
and relaxed with arms hanging down. The golfer’s wrist-to-floor is fre-
quently and favourably referred to in literature with regard to length-fitting
problems and solutions. However, this is totally unjustified – although the
wrist-to-floor is a recommended measurement for determining the
length of a putter.
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