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Introductione.

Thig thesis has been compiled as the official
document of the C:UsTw.C, In view of the lack of
previous research in this field we do not claim that
the subject has been exhausted by this thesiss; bub
it is hoped that it will stimulate interest in the
gubject and lead to helpful criticism and suggestionss

This work is based largely on the club members!
own experience and is an attempt to determine the
mechanics of thie sport. Thereby it is hoped to gain
a knowledge of the factors which affect the play of
the geme, and thus to eradicate, if possible, random
factors for which the player is not capable of
allowing, and so to prove that the game is essentially
one of dexterity and skill.

The results shown were collected at normal and
specilally arranged extraordinary meetings of the club
in the Lent and Easter terms of 1955.
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Higstorical Surveye.

After scouring the British Museum, Cambridge
University Libraries, and writing to many manufacturers
of the game we discovered that Tiddlywinks is an old
English gome. It has been manufactured for over a
hundred yeares but little is known of the gamed origine
However, owing to the simplicity of the materials
required it is quite possible that Stone Age Man had
the occasional squidge while chipping flints. At
this early period man was not able to comprehend rules
and also the counters used would not Jump well except
upon mogs~-a pogsible explanation of the number of
bodieg found in bogse. The game would not have started
geriously until the advent of carpets or blankets; skins
would not have made a good foundation and interest in
the geame would have waned upon & gurface of this nature.

Carpets and blankets became plentiful during the
Indusgtrial Revolution: it is therefore suggested that
it was about the beglnning of the 19th century that the
game sbtarted in earncst.

The rules have remained similar throughout this
period. However, around 1870 the game was confused
with dominoes, because dominoeg was then played with
counters. The game Tiddlywink (singular) was differ-
ent from Tiddlywinks but similar to dominoese.

It ig the belief of the C.U.TweC. that no other
official body of tiddlywinks players is in existence
or hag exigted for any reasonable length of time.

The club would, however, welcome news of the formation
of any such body.



Chapter 1. "The Effect of Carpets"

The method of research,

The game is played with five variable factors

The tiddlywink (the counter being flicked).
The squidger (the instrument used to flick with;

this is usually another round counter in normal games),
éug The player himself, and the type of stroke he makes,

§1§ The +type of mat upon which the game is played,

5 The atmosphere:- a) physical,
b) mental: noise and other gamesmanship
factors,

These above divisions are a complete analysis of the game
and as such formed a convenient division for research purposes,
It is essential to have only one variable, or as few as possible,
changing throughout an experiment, otherwise the result is
Obscured.,

This thegis is divided into chapters which deal with each
of these divisions individually; since the experiments bear on
more than one chapter., The resulis are attached as an appendix
at the end,; the averages are summarised in each chapter. The
method of performing the experiments, all of which are of a
statistical nature, is given with the experiment in the appendix.

The club members were particularly impressed by the method
employed in thededuction of the theory of gravitation which
followed the pattern facts, law, theory, test of theory, conclusion,
Thus the individual chapters follow this pattern.

"The Carpet'",

The facts,.

The experimental research done in this field can be divided
into two parts (a) qualitative, '
b) quantitative,

The qualitative experiments were performed by a select
committee of the C.U,Tw,C., who flicked through the many variecties
of carpet material in Eaden Lillies Carpet shop. The results of
these experiments were obvious and hence needed no further
research to be proven,

They were:- (1) The deeper the pile the greater the
vertical components of the tiddlywink's
trajectory.

(2) The shallower the pile the better
directional control the player had,

(3) Pileless cappets e.g. felts and
needlelooms gave the player best
control (provided they were not too
soft) ,

The quantitative expcriments were performed on. various
types of carpets: 3 types of needleloom, a 5/16" new pile
carpet, a 1/10" worn carpet, 3" moderately ncw pile carpet,
3/16" worn pile carpet.
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The tests are divided into three types, based on the three
fundamental shots in the game, i.,e, long, medium and short,

The long shots (4 £t) test for directional control on the
carpet for hard shots,

The medium shots (6Y) test for directional and longitudinal
control for soft shots,

The short shots (2") test for vertical control on the carpet.

The results of the L £t shots. (Test 1),

Tiddlywink size (see Appendix A for actual
sizes and weights).

Carpet., Large, | Medium, | Small.

. Average distance from the pot, in inches.
1/10" pile (worn) 2o 50 2,08 2,50
1/8" pile (mod. new) 3,17 2,75 5,33 *
3/16" pile (worn) 1,91 2,33 391
5/16" pile (new) 2,67 3,50 4. 75
Berkshire needleloom 1,42 2.13 C 2,22
Downshire " 1,99 2,13 2.8L
Winchester i 193 1,82 2,81 *

®# results of only one player,
+ Two players found medium more difficult than large,
and ¥ it 17 1 leSS 1] " it

The results of the 6" shots, (Test 2).

Worn carpets having an uneven surface make an unreliable
research medium., The 5/16" pile type carpet was used, together
with the three types of needleloom, and one worn carpet, which
is seen to behave like needleloom,

Carpet. Average No, sunk from 6" using a medium counter,
Berkshire 3h.6

Winchester 25

Downshire 3L.3

5/16" pile 763

1/10" " (worn) 27,6

The results of the 2" shots, (Test 3).

Carpet. Average No, sunk from 2" using a medium
sized counter,

Berkshire 2L, 6

Winchester 30,0

Downshire 22,3

5/16" 17.6

1/10" worn L5,3
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It was observed that the 5/16" carpet gave ample lift but
the wrong direction, the direction was found to depend on the
way in which the tiddlywink was pressed into the carpet.

Leaws,

From these results certain facts are seen to be highly
probable,

(1) The pile of a carpet has a detrigental effect on the
control the player has with all threc types of shot.
It is to be noticed, however, that when the pile is
worn, and thus hardly exists, the carpet possesses
the same good qualities as needleloom, :

(2) If the tiddlywink is squidged on the floor it will
not rise more than an inch or two, the rise being
probably due to the aerodynamics of the wink more
thean anything else, This fact indicates that the
mat is the factor which makes the tiddlywink jump.
This point is verified by observing in the qualitative
experiments that a deep pile gives more 1lift than a
shallow one.

Theory.

From (2) above the only property of the carpet which will
meke a tiddlywink Jjump is its clasticity or spring,

: When a tiddlywink is squidged the carpet beneath is
squashed this has two effects, %a) the pile of a pile carpet
will be flattened.
(b) the flattened pile and carpet
backing will be squashed
together,

The division is due to these two factors having different
effects,

On a new pile carpet the pile stands vertically; thus
when the wink is pressecd into the carpet, there is a great
chance of all the pile being flattened to point in the same
direction. Thus when the squidger leaves the surfrnice of the
wink the carpet will rise very quickly (depending on the length
of time that the wink is pressed down, it being found by very
simple qualitative tests that carpets suffer from fotigue), The
carpet will rise in two stages, first the fabric and fibres
will rise vertically from their compressed state; second the
pile fibres will rise with a circular motion,

R ~. £ /I / .
N i / Y
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impression, Stage 1, fabric Stage 2. pile

recovering, recovering
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The arrow represents the resultant force of the carpet on
the tiddlywink. The resulting effect should be a directional
leap. (N.B. the forward drive on the wink is given chiefly by
the squidger leaving the tiddlywink, as is shown by flicking a
tiddlywink on the floor with no carpet).

Check.

To check whether the pile of a carpet has a directinginfluence
on squidging as is suggested by this theory. (i.e. the pile all
being flattened in the same direction) a further experiment was
performed. (see Test L in the appendix).

This test was conducted with the pile lying under the counter
in a direction at right angles to the proposed flight path of the
tiddlywink. The tiddlywink was then carefully aimed straight at
the cup by means of a ruler as squidger and two research workers
aligning the shots.

Results for the four foot shots were:-

Player Average dist. from the CuP.
L.C.M.H. L.8" Right

R.H.P. 5.17" "

W.M.S. 8" Left

B.Jd.T. 2.8" Right

F.N.H. 1.47%

mean 2.7" Right,

The'average distance off the éup left or right with four foot
tests was 3" if the pile was not at right angles to the direction
of aim. The significance is therefore seen,

However, as has already been stated, pile carpets suffer from
marked fatigue; for these hard four foot shots the pile does not
rise sufficiently fast compared with the fabric of the carpet,
and therefore does not have such a marked effect on these shots
as on the softer shots due to the tiddlywink leaving the carpet
before the pile rises., The average distance off for the 6" shots
was of the order of 0,80" which is equivalent to 5" off at a
distance of 4 ft. The two inch shots were impossible to measure
the distances involved being too small to measure with the
required accuracy. However several 2" shots were known to miss
the pot altogether due to the angular deflection.

The conclusions from this test are:-

(a) The pile does have an effect on the flight of the

tiddlywink due to the circular manner in which it
rises.

(b) The pile rises slower than the carpet fabric (this
point seems so likely that no further tests were
made to prove it). The fabric requires greater
forces to compress it hence it will have a greater
coeff. of elasticity.

(c) The softer shots, merely flatten the pile and are
thus most effected by the pile. '
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Also the pile will rise unevenly depending upon the elasticity
of the individual fibrc and the amount of pressure 1t has sustained,
If this is true, which scems highly probable, we should expect the
smaller tiddlywinks to be more erratic in play than the large
tiddlywinks, due to the former being more effected by small
irregularities, This is an obsgerved fact, but the effect is
most certainly not only due to this cause as is shown in chapters
2 and 3.

Summary,.
The conclusions may be listed as follows:-

(2) The compression of the carpet is the cause of the
tiddlywink Jjumping.

(b) The carpet supplies this 1ift in two ways, The
rising of the pile and the rising of the sguashed
fabric and fibres. The fabric rises faster than-
the pile fibres, Thus hard shots are directionally
the most accurate.

(¢c) The pile rises with a circular motion, which gives
a small directional effect on hard shots, but is
more marked on soft shots which only get their 1lift
from the pile rising,

(d) The pile rises unevenly, making small counters more
erratic than large counters.

(e) When a tiddlywink is squidged, the motion of squidging
makes the Wink slide into the pile so that the pile
will lie under the wink in a fore-aft direction when
rising it will help to give a very slight horizontal
velocity to the wink in the direction of the squidge.
However this is a small effect, but is worth bearing
in mind when playing tiddlywinks on pile carpets;
for by making the wink slide into the carpet the
direction will be more accurate,

Conclusions

A carpet which is suitably resilient and yet has no pile
is best for tiddlywinks; i.,e., a medium felt or certain types of
needleloom carpets (the club has found that Berkshire needleloom

as supplied by the Peter Shepherd Carpet Co,Ltd., is ideal for
tiddlywinks) .

Playing on a carpet of this sort, the player has full
directional and vertical control of the wink, provided he has
sufficient dexterity to be able to take advantage of it,

(The club also found that Christ College carpets were better
than Trinity's).



Chapter 11.

The Best Shape & Size for a TIDDLYWINK

In our search for tiddlywinks, whkeh took us clambering
up into cold attics to hunt in cobwebbed tea chests full of
childhood pleasureg,.and, in the other extreme, trotting down
the stairs to the basement of Gray's of Canbridge, to reprieve
a sack full of apparently uselwss counters, we found a remarkably
large number of different winks: they differed in diameter, in
thickness and in the shapc of their faces,

We could not, of coursc, carry out appropriate tests
on every differcnt tiddlywink; instead we divided the counters
into groups, took a typical spccimon from cach group and sub-
jeoted it to tosts aimed at deciding which is the bost countor
under a given sct of conditions.

The tests worec of two kinds:

8. To find which is the best diamcter for a countor,

b. To find which is the best thickness; whether it is
a uniformly thick counter with f£1at faces, or a uniformly -
thin counter with flat faccs or™ a counter with convox faceg.

TESTS :

Three different counters, typical of three of the
groups into which the tiddly winks foll, werc taken, i.c.,
large, medium and small (scc appendix for diamter and weights),
Bach in turn was flicked a number of times towards the cup from
different ranges. This was rcpoated on differcnt carpets.

Tost 1. For the first part of the test, the range was four fect,
and the mecasurcment taken was the perpondicular distance botween
the zero position (i.oc. the cup) and the direcetion of propogation
of the tiddlywink. The average of twelve shots was calculatod
without regard to whother tho doviation was to the loft or to

the right of zero. The following rosults were obtained with
different carpets which for the sakec of brevity will be called
carpet A, B, C, efc.

Carpct A. Carpot B.

|Large [Medium |Small | |Large | Medium| Small
1.8" 1.8" 2.8" 2,17 1.8" 2,8"
1.8" 1.8" 3.1" P VAL 2e4M 2.5"

| 1.17"1 2,25, 2.1" i.87" 2.0" 2.3%

Carpct C. Carpet D.

(Ln;go |Me§ium Small, {Large | Medium | Small
2.75" 3,2n 555n‘l 2.37" | B0 ’ 3.6"

Carpet E. | Carpct F.

|Large |Medium |Small Large Medium Small

2,97 | 3.4" |5.67" l.S"l 2o 4" 4,0"




Provided the carpet is similar to ncedlecloom, thet is,
it docs not oxert a force in any particular direction, oxcept
vertical, then the doeciding factor concerning the dircetion of
flight of the wink, will bec the dircetion in which thesguidger
ig withdrawn. 8light variations in this factor will have a
larger cffect on the smaller wink than on the larger ones,

Trnis is explained in greater detail in chapter 111,

The counters did not appear to ecurve in the air so the
cffoct of wind rogistance is probably small,

Analysis of the results of Test 11 provide considerable
interest. At a range of four foet the convex counter is tho
most accuratc, then comes the thick counter with the thin wink as
an "also-ran",

At a rangce of six incheog the greatcst amount of control
can be exerciscd over the thick counter with the convex counter
gcecond and the thin one last. Tho thick wink is also the "bost"
at 2 inches with the thin onc next and this timo the convex countor
as an algso-ran,

Onc point, which cannot nccessarily be deduced from these
figurcs, but is quitc obvious while carrying out the experiment, is
the reluctanco of the convex counter to risc. The resgults at
four fect "demonstrate the good dircctional control that can be
exorcised, but the rosults at six inches and two inches do not in
thoemselves tell the whole story.

The reason for the low number of successes at six inches
and morc cspecially at two inches, was not, in the nain, due to
faulty dircetional control, but rather to an incapacity to control
clewation.

- Now let us %try to explain the treonds in test 11, It
was first noticed that the thin countor had the greoatest doviation.
As all thrce counters were the samc @izc the main reason for this
large deoviation is that it is the llghtest of the throe, and hence
morc susceptible to small charges in the applied forces; tho
thiekncss probably contributes to thesc orrors as well.

The next problen is to try to oxplain the reluctance of
the convex counter to risc. Various theorics can be put forward
and they arc now given.

T
|

m;mn I

If the samc pressurce is oxcrted by the squidgor in both
cascs oxpresscd diagramatically above, thon the resultant R will
be the samc for the convex and the flﬂt counters,. For a given
pressurc the convex wink will sit at a greater anglo of elevation
than the flat wink, as in the former casc the squldger in forcing
the counter forwerd and into the carpet morc than in tho latter
1nstqnce. Theroforc @ will be groater €.

The rcsultant force is perpendicular to the surfacc of
the wink at the point of contact with the squidger; for the flat
one, thorefore, the angle between the rcsultant and the vertical
will be €; in tho casc of the convex counbtor tho angle that the



regultant forec makes with the vertical will boyp, which from tho
geometry of the figurc will bo greater than 7.

Now consider tho forces acting. The vertieal component
of R causes the pilc and fabric of the carpet to be dopressod and
the groator this component, tho greater the dopression and in turn
the greater the upwarad force exerted by the carpet.

The veortical foreos in (i) and (ii) nre R cosy and R
cos © rcspectivoly. From the argumcnt abovey¥ is greoater than e,
therefore R cos ¥ < R cos © and there will be les verticgl 11ft
on the oval than’ on the flat wink,

By gimilar reasoning the horizontal foree in (i) is
greater than in (ii).,
Rsin\% > 'Rsin@
If a vector dlagram of forces is drawn for both cases the
rosultant of the parallelogram will give the angleo of clevation of
the trajectorics.

X ' M
In drawing thosec flguras the forecs were moved to the

centre of gravity and as the spin is not to be considered in this
chapter (sce chapter 6) the resulting couplecs arc ignored,

This is one way of oxplaining why the convex counter
. does not risc much in flight. Another rothod of approach is
draftcd beclow:

TN
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When the squidger is moving from A to B the wink is
presscd down in such a way that it rotates about D with the contro
of gravity continually rising. Due to the curvature of tho wink
however, as the squidger moves from B to C the centre of gravity
no longer riscs but begins to fall as 8 sets nearer to C.  When-
the wink is flicked the upward force of the carpet is used, first,
in stopplng the downward motion of the Coentre of Gravity and thon
in giving the wink 1lift, The angle of clevation will then be leoss
than if the whole of the forcc cxeorted by the carpet were used in
accclorating the contre of gravity upwards,

In the casc of a flat wink, if the squidger is withdrawn
at a roasonable spoecd, the contro of gravity continues to rise
during the time that it is in contact with the squidger, and then
211 the forecc of the carpet can be used in accelorating the centre
of gravity upwards, thereby giving it greater elevation then the’
convex wink. D, B, and C arc not nccecssarily in the positions
given in the diagram but scrve to oxplain the method gqualitatively.

This thoory can be tested to some dogreo by taking a
film of o shot using a convex wink with a scale bchind it. It
would, of course, have to bec a good camcra which photogrwphs at a
large number of frames per sceond.



The Edge of the Tiddlywink.

The two types of edges considered were the bevelled edge (Fig. I)
and the straight edge (Fig. II). When they were both squidged with
approximately the same pressure, it was found that the former had a greater
horizontal range then the latter. For an explanation let us consider the
diagrams:-
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As the squidger is drawn along the flat surface of the wink, it
pushes it further into the carpet, but when it reaches the edge (Fig. I)
the resultant forece becomes more horizontal, and at the instant of the
squidger leaving the wink the force is horizontal. In Fig. II, however,
the limiting direction of the resultant force is approximately as shown and
consequently the horizontal component will not be as great as with the
bevelled wink, thereby resulting in a shorter range.

To emphasize the importance of the edge in giving horizontal
range an experiment was carried out in which the squidger was pressed onto
the flat surface of the wink and then withdrawn quickly and horizontally;
in this way the squidger hardly touched the edge and the wink sprung
vertically into the air with scarcely any horizontal range.

The Nature of the Surface of the Tiddlywink.

It was found that a rough surface was not desirable owing to the
jerky withdrawal of the gquidger resulting in lack of control, The plastic
tiddlywinks were found to be quite suitable as their surfaces are
reasonably smooth, thereby facilitating a uniform withdrawal of the squidger.
It was found that a thin layer of olive oil on the squidger decreased the
frictional force and gave greater control (the effect was not very marked in
the case of the smooth plastic winks).

Summary..

In investigating the best shape and size for a tiddlywink the
following conclusions can be drawni-

1. There is very little to choose between the large and medium
counters as regards the optimum diameter; the larger is the better of the
two, The small counter is comparatively inaccurate.

2,  The greatest directional control can be exercised with the convex
counter, but 1t is difficult to maeke it rise more than an inch or two when
meking a soft shot e.g. 6 inches range. The thick flat counter, on the
other hend, lends itself to good elevation control and is more suitable for
6 and 2 inch shots.

3 The bevelled edge is better than the gtraight edge.

Lis The smoother the surface the better the control.



e IHG SQUIDGER - CHAPIER III
0 UEXPERTMENT - o R

Two types of squidger were used - (i) Round

T

20 mmd .

(i1)

: PAaN B
in an attempt to determine the .effect of the shape (in horizontal section)

of the squidger on the accuracy of the shot, Medium sized counters were
used throughout, with a shooting distance of Lft, and only those shots

arriving at about . feet were Laken into account,
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Rignr
several types of carpet were used to eliminabe errors involved
in a change of pile affecting the action of the squidgers. . - - -

Results (condensed from "Results of Test 5 in the Appendixz) (distances
R - shown are the algebraic mean of all shots taken by certain

players)
Player Caypet Round Sguidger Square Squidger
L.C.M,H 3/16" pile P 2 S
R.CL 5/ T67 pile g “ 3
T, 56T hile i Al
W.l.S 3/L6" pnile Hon N
DIV T oile T AL
M.R H. Tpile B0 Al
. NVH, Tnile Lo 5 U
B.J.T, = pile o ig "

This shows an average deviation as follows: Rotnd Squidger ~ L2
Sgquare Sguldger ~ 3M

Conclusion to be drawn from Results

The above results can be taken to show that a squidger with = gquare
shape in horizontal section has an Increased accuracy of aim of 364 over
that with a circular horizontal section.

Ixplanation and Theory

On trying to play the game on a plane hard surface (such as g
wooden Tloor), in which the movement of the squidger sgainst the counter
is the only controlling force, it is found that the counter 18 propelled
horizontally and suffers no vertical displacement. Thus it can be

concluded that the effect of squidger alone is to propel the countep
horizontally., ' ‘

SQuibgak RERCHES

35 SQudGER §TRIKED ED(r oF cuun 1R wricr
VERTICAL 87 HORy zan TALRY ﬂca.%s;:‘p WUNDERGORS A MoR12oN Yy
SECTIONS NN §FCL 0F CounTeR S— DISPLACE M EN If
S ) CORHNTER




The counter is round and therefore the squldger must be just touching
it at one point at the . time of displacement. Therefore the counter must move
off in a direction through its centre of gravity and this point. - - -

The errors dus 4o lsck of skill of the player will cause a slight sideways

shift of the squidger, i.e, and also a slight singular twist, )
which is

Mot TS

very small with a ruler. The ruler is long enough to be held by the palm
and fingers, but with .a circular squidger this does not matter. Therefore
this angular Hwist may be ignored. e ,

For the gams sideways displacement dl of the squidger the round
squidger gives sa gﬁeater deviation (see diagramzt
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The inaccuracies observed with & sguare sqguidger are dues to bad aiming,ai;e.
the I.F.p, was wrongly directed. Also the smaller counters, having gresgter
curvatura, will be more inaccurate. o Lo S

| Another effect may be due to the fact that when a sguare squidger is
| drawn across the counter through the centre of gravity, it presses the -

| counter down uniformly against the pile of the carpet and«this-giveSZF»[‘

- greater accuracy thanfthe~round'squidger which has & tendenecy to press the
- counter down at an angle to the pile, becauge of g greater. tendency to let

- the squidger suffer a»SidewayS‘displacement,__
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It must be pointed out, however, that with practice a playepr
can achieve accuracy with s round sguidger (which is in norual use
in the game of Tiddleywinks), and that he can, without esprors in
either direction, stroke the counter exactly through its centre of

gravity and in a line with the CUP »

ﬂum
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LEWTRE oF GRAVITY of
Coun TER

However, small carpet irregularities may have o be allowed for
if the gurface is not a homogeneous, level surface.




CHAPTER IV
PLAY

A player of tiddlywinks of C,U.?W.C. standard ig required to master
four basic_sirokes. ° These are (1) Long Drive, (27 Approach Shot,

(3) Short Putt, and (4) Cover—u{ Shot. = Bach one has a definite
technique in its ggrformance, although there is, of course, a
continvous graduation between these Shots.

These four shots will now be described in detail:-

(1) Long Drive. This varies in distance, the greater distance
beim§ rour feet,  This is the first shot from teeing up, and
should be brought to the point of perfection where any wink
may be landed within six inches of the pot. The requirements
are horizontal distance, and directional control. he
direction is cont;ollabie since the wink wi%l move in the line
of dirgetion of withdrawal of the sguidger (from an isotropic
carpet).  The horizontal distance is obtained bg holding the
squidger at a small angle from the horizontal an WithdraW1n%
from the centrd of the wink with a steady pressure at a consfant
moderate speed, As in all cases, the amount of pressure necded
can only be determined by experience.

(2) The Approach Shot. . This covers distance from about 4 - 12,
‘Here 1T Is_required to land the wink within two inches of %he
ot, though preferably inside it. Here appmbximatelg.equa;

.orlzonta? - _vertical velocities are required. The direction
is controlled as described before, the squidger is held at
about 459, and the withdrawal is more rapid. The pressure is
kept as even as'possible, although it probably increases when
nearer the edge.

(3) Short Putt. This is done from a digtance of 0 - 3" from the
ot,-and-requires large vertical velocitg in comparison with
norizontal velocity. ~ This is obtained by holding the squidger
in a near yvertical position, making a rapid withdrawal from
the wink with an incmeasz of pressure on appwpaching the edge-

(4) Cover-up Shot. This entails placin%‘your wink on _top of an
opponent's from a distance of 0 - 2"." Thé method is 1o hold
the squld%eg in a near horizontal pesition, = & very slow _
withdrawal is made. As the ed%e of the wink is approached,
it tilts ug, then on further wi 2
end when it actually leaves the wink the resulting force is
such that it just moves forward a short distance, thus covering
the opponent's wink, The necessary force and speed of
withdrawal must be learnt by repeated practice.

hdrawal begins to drop again,

. mme owh  ome  omb wm

There are two main methods of hol@in§ the squidger, "depending
whether it'is to be held nearly vertical or horizontal. ~In the

first case, the second finger is held on top of the squidger, with the
thumb underneath. * In the second case the positions are reversed, the
thumb being on top. : o :

Conclusion. It is not possible to describe completely the shots of
TR tiddlywinks, since they depend to such a”large extent

on experience, and it 1s necessary for each player to

develop the individual style which produces, for him,

the best results.



CHAPTER V.
SPIN

~Consider a tiddlywink on the point of being squidged. The
static picture showlng the forces involved in three possible
positions is given below. See diags. 1, 2 & 3.)

< No Spin Forward Spin- K
| (anticlockwise)

Where S is the horizontal force given by the‘s%uidger, N is
the vertical force, M is the weight of the wink, C is the normal
reaction of the carpet since (}ng (by definition of (). '

The wink will move onl%'under the influence of the forces
N & S whose resultant is R, ‘

Now it is a law of mechanics that if a force acts on a rigid
body it accelerates the centre of gravity as if all the mass were
centred there, and the body rotates abou¥ C=G due to the couple
formed in transferring the force to the C-G.- Thus transfer "R":
to, the C-G and the resultant spin is obvioys. It is seen frem-
this treatment that the direction of spin depends upon the
relative sizes of 9 and ¢,

? the anglo the tiddlywink sits in the carpet is detormined
by the depth and_softness of the carpet. Given a cargét O can
e varied a small amount by the type of siroke employed.

By carefullg watching tiddlywinks being flicked on a 1/10" -
g;le carpet, the spin was considered to be always in the same
irection (forward‘s)o By're%eatigg this experiment on a wooden -
floor the wink was observed to sgln either Torward or not at all,
The same experiment was conducted on four layers of silk, the -
wink leapt but did not spin. To check the vergeity of these
results, a very fast cine-film should be taken (the”Club here
regretg’its lack of funds), for the s%eed at which the counter
flies is quitc sufficient to deceive tho eye.

" “The Club memberszsggnt many weary hours lying on the floor
watching the spin on tiddlywinks which had been flicked from
various materials in various ways. Never was one wink observed
to spin backwards %"Backwards“ 1s Eroduced in case 353 This

fact needs establishing conclusively because the gye is not sharp
enough to judge -accurately the spin of a fastnmovinﬁ wink, however,
if established, which seems probablg, it Sugéegts that there_is a
conneciion betiween the angle the wink me Sit in a carpet and the
vertical reaction on the wink, or that the wink is unable to rotate
backwards due to this motion necessitating the trailing edge of -
the wink rubbing on the carpet. This point has not been solved,
due to lack of experimental” evidence.



One of the most frustrating shots in playing'tiddl¥winks is
that which lands near the cup and then rolls several feet away.
Why should the wink roll?

Facts on Rolling

Gdnditions:~ (Nos. are out of a total of 50 shots)

1. Fhcking a distance of 4ft. the wink falls vertically on
to the mat (shgoting down a staircase - vertical drop 3ft.)

Wo. of winks which roll - 3

2o Flicking onwood a distance of 4ft. winks rise little more
ﬁhal’l 2 - 3"0

ﬂ No. of winks which roll - 19

3. TFlicking on a carpet 1/10" pile distence of 4ft.

‘ No. of winks which roll - 7 .

4, Flicking on a carpet 1/10" pile distance of 4ft. drawing
the squidger sidewagg, i.e. rotate the squidger while
flicking, so that the wink leaves the carpet set at an
angle in the rolling plene ( as opposed %o pitching and
yawing planesfn |

No. of winks which roll - 24

Taws concerning Rolling,

1. The horizontal velocity of a landing tiddlywink is
proportional to its chance of rolling.

2. The method of squiding can have an effect on rolling
potentialities. :

Theories

A11 s inning bodies tend to rotate about their axis of freatest
moment of inertia.

. Thus if a tiddlywink is SPinnin§ and hits the floor, bounces,
hits again and bounces, etc., it stands a very good chance of being
shaken into its most stable dpinning position, that. &f rotation

about an axis perpendicular to the Elame of the wink. It will ten
roll, provided the tiddlywink is not horizontal.

It is an observed fact from our childhood days of %la%i ducks
and drakes that a body when_ travelling nearly horizontal g ounces
many more times than one falling vertically.” Thus a tiddlywihk
of relatively large horizontal velocity stands a greater chance of
bouncin% into_a rolling attitude than one travelling with little
horizontal velocity, due to the different number of bounces.

The method of squidgin§ employed in the experiment No. 4 given
aboye meant that the tiddlywink Ilew not with its axis of spin

horizontal, as is usual, but with it slightly tilted. On bouncing
in this attitude, the following probably occurs:-



- Priction retards the point A; the spin carries the

“tiddlywink forward in its original direction, eventually

making it curve away.

This swerve due 9 the friction at A, and the rofation of
the spin, mekes the (-G rise due to its forward motion, which
in turn”creates a precegsional force, the issue becoming quite
complex. « However, it is seen that the tiddlywink has virtually

- started to roll merely by being retarded at one edge.

Conclusion

ATé‘éréveg% rolling:- y
(a) Make all long shots high shots as well.
(b) Take care to keep the tiddlywinknhorizontalxin the

s

rolling plane while squidgihg.

A suggestion arising from the law that bodies tend %o rotate
about their axis of greatest moment of inertia, is that while a

tiddlywink is spinning in the air the transition is taking place
1€

from one axis t0 another.
To check this several tiddlywinks were squidged out of an

upstairs window, the drop being of the order of 20ft. The spin

was carefully observed on the way down. The only result which

was noticed was that the rate of spin increased with increased

Sﬁcad of the wink, but the axis appeared to remain‘constant.

The conclusion to’ this has not been worked out yet.




Chanter 6,  TLE APuOSPHuR® (Physical)

Aerodynamimsgl Effect

-~ . If a ruler is spun along its longitudinal, horizontal axis
the ruler flies. Similarly the tiddlywink when sguidged is spinming about
a horizontal axis and it is therefore suspected that there is a slight
aerodynamical effect on the trajectory of the wink. The wink is spinning
forward (see Chapter 5); hence its trajectory will be shorter than its
trajectory if it were not spinning. This point can only be surmised, the
effect will only be of the order of a few centimetres for a long shot,
as 1s found by intelligent observation of shots; no experimentgl tech-
nigue has been discovered whereby two identical squidges can be made
where one is spinning the other not.

Draughts

Owing to the wink loading (ratio of surface area to wgight)
a tiddlywink is very vulnerable to the effect of draughts. However, the
time of flight is so small that only large draughts (of the order of fiwe
knots) would have any apprecishle effect. ‘

Denéity of Atmosphere

. The critical velocity of the tiddlywink is far less than its
actual velocity; assuming Reynolds number (R) to be approximately ten for
811 e ) i

v < »7_ Lhehe v = Gulical vel:
€y - 7{ . s
%? za&waé?'@%ﬁ%g¢

Vo< o %g <_ [ 28 emi/y,. ~ = Pracy ?/z&%o/}wé

The tiddlywink obviously exceeds this, it is also spinnming
which would lower Reynold's number, therefore the wink flies in a stalled
condition.

In the stalled state the resisting force is due to the inert:
ia of the air. Thus the wink will be slowed up in its flight due to a
factor which chiefly depends on the radius of the wink. The tiddlywink
is in flight for such a short time that this effect is quite negligible,
but it is interesting to appreciate the factors involved while the tiddly-
wink is flying. The larger tiddlywinks will be slowed up more than the
smaller ones, but owing to the greater inertia of these larger counters
the effect is partially cancelled.

Humidity

During a match the humidity of the air may change appreci-
ably: the importance of knowing how this will affect play is thus seen.

The humidity has a marked psychological effect as is well
known.

The physics of it are less easily seen, for one does not get
vapour trails due to the rargfaction behind a spinning wink and rarely
does a room become moist enough to reach its dew point, thus affecting
the tiddlywink-squidger interface.

It is therefore suggested that the humidity is only a
pesychological fgetor.



Temperature

This would affect the frictiom of tiddlywink-squidger interface
which, as was shewn in Chapter 3, affects the accuracy of play, by
“increasing the chance of g faulty slip of the squidger.

However, the temperature of a room varies only in a zone of
10" C. which is insufficient to cause considerable changes in the
coefficient. of friction of either the #iddlywink or the gquidger surfaces.



Chapter 7. THE ATNOSPHERE (liental)

The mental atmosphere is half the game. More games than one
would suspect are lost through gamesmanship factors. The C.U.Tw.C. is
very aware that there are psychological factors which affect what is
commonly called "form". :

Such gamesmanship ploys as those given by Stephen Potter in his
book on the subject are skilful, varied, and if discovered, best kept
secret. The C.U.Tw.C. does not intend, even for the noble cause of
furthering knowledge, to disclose its methods of gamesmanship. However
there is another type of psychological factor known usually as "atmos-
phere"; this the club has divided into three types: wine, women, and
song. They are treated separately.

Wine  (see appendix Test 7)

The results recorded shew that for this individual, beer has
little effect on play. Further experiments are needed for.it is felt that
this factor depends on the temperament of the player. The particular
member upon whom this test was conducted is known to be a dazzling billiard
player only when tight. The same may happen with tiddlywinks. A1l that
was hoticed was a marked lack of interest after his 600th squidge ~ it is
suggested that this is only natural.

Women

The club as a whole performed qualitatiwe tests in this respect
while playing a team of show girls organised by the "Daily Mirror".
Nobody's play deteriorated or improwed markedly even though the concentr-
ation of the individual player was destroyed to a certain extent. The
club won 9-3, a certain chivalrous nature appeared towards the end of the
evening.

Quantitative tests have been performed, see Test 10 below: -

Test 10 Players
ln 2- 3- 4‘0
Lady in room and antagonistic
6" shots SUNK.:voeosooscoocnoooas

Lady in room agnd interested
6” sho-ts sunkoocaooncuuoo.oooowa

Lady expected but not present
' 6" ShotsS SUNKeeovooeoscsoncesosces

Lady breathing down neck of player
6“ Sho‘ts Sunk.OO.l‘O..do'.....ﬂn

Normal standard for the day
6” Sho-ts Sunk‘o.’..ﬂ.."..l.bltl

Conclusion: -~ No comment.



and 2" .

The conclusion is that the racket takes
only the first round. The players'
the shot, ang g desire to get it ove
The secong round however he has adju
standard.

b

This tests external rows but when a match
cocktail rarty the player may be required to keep up
least intelligible conversation while Playing. This
the player's concentration, destroying his form to a
Test 11 was conducted by a few members, The players
origin of the eagrth or "plastics in industry" while +
the results shew the worth of this form of g

en playing
efore he goes dear.
resumes his normgl

is conducted in a

an intelligent or gt
necessarily divides
considerable extent.
gave a lecture on the
rying to sink 6" shots;

amesmanship.

Test 11 No. of successes in 100 shots from 6",
Player 1 Player 2
Normal play.... 25 19
Play during lecture.,.. 18 16
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APPENDTX 4

et Sen e

Test (Dircctional control of hard shots)

Obiect of the test

The directional control of three sizes of tiddlywink on
varlous carpet surfaces for long shots, no account being taken of
longitudinal displacsments.

ethod

o A number of players £lipped counters from verious types
of carpeting a distance of L feet, Only thoss shots which landed
within 6 inches of the L £t. line weres counted, the sideways dige-
placement from a central cup being measured with a ruler by a sharp-
gighted azsgisgtant,

Three types of counters were used - lavge, medium, small.

(See sizes and welzshts of tidilywlnke at the beginning of this
appendii), & square squidgsr was used.

Summary of results

Each result reopresents the average of the number of playsrs
h carpet, each of whom played 12 =hots. (By this method
factor was reduced), '

DISTANCES OFF TN TNCHES

Type of Carpet No of Players Size of Tiddlywink Squidged
Tested Large Medium Small
1/10" worn pile carpet 2 2,38 3.08 %.59
" fairly worn pile 1 2.75 3.17 5.33
2/16" pile worn n 1.91 2.33 3.91
5/16" pile new L 2467 3450 L, 75
Berkshire nesdleloom L. 1.42 2.13 2,22
Downshire needleloom in 1.99 2,13 2.84
Wincheaster needleloom Ly 1.93 1.82 2.81

The averages were taken as the algsbraic mean (i.e. with-
out regard to whether a shot was left or right of the cup) .

Test 11 (Directional control of soft shots

Obiject of the test

To compare the dirsctional and longitudinal control of
the medlum size of tiddlywinks when squidged from various carpet
gsurfaces for a s0ft shot,.

Method

T Three players flicked the medium sized tiddlywink from
a point © inches from the cenire of a GUD s (Each player had his
own cup with which he undsrwent both test 2 and test 3)e One
nundred shots were taken per player and the number of shots sunk
recorded, A sguare squidger was used.

BRSULTS :~ No of shots sunk in 100 squidges.

Player = 1 2 3 Mean
Carpet Ht.of cup be25 cms L0 cms L.,25 cms -

Diam.of cup 4.6 cms L,1 cms 3.8 oms -
Berkshire needleloom 17 25 32 3L.6
Winchester " 29 21 25 25,0
Downsnire a L2 33 28 3lLe3
5/16" pils 11 0 11 9.3

1/10" pile L2 26 15 27.6



Appendiz A (cont.)

Teat 111 (Vertical control over short distances)

QbWCGt of the test
To compare the capabilitiss
for short vertical shots

of varilous

C
i

Method

types of carpeting

Three plavef“ took 100 shots from a point 2 inches away
from the centre of a cup of approzimate height 13" and diameter 1.75%.
A sguare sqguidger was used on a medium sized tiddlywink. The number
of shots sunk in 100 trizss wa: recordec against the type of carpetl

used.
RESULTS ¢
Player = 1 2
Carpet Ht.of cup h.25 ems L0 cms L.25 cms Mean
Diameof cup 4.6 cms L.l cms 3.8 oms -
Berkshire needleloon 18 31 25 2.6
Winchester v 5 21 Lo 29,6
Downshire " 23 19 25 22.,%
5/16" pile (new) 16 12 25 17.6
1/10" pile (worn) L2 51 L3 L5.3
v

Obiject of the tegt

The plle of a normal carpet has directing influence on the

Tlight of a tiddlywink. The object of this test
1itude of this effect.

Five players tock 6 shots
from a zero mark ag in Test 1 and 2,

The difference betwesn this bedt and tes

the shots were ta“en at right
carpst, e | by an assistant,
arefully W‘bﬁd“cm the ti

CUD» The tiddlywink to
down into 1t by woving it al
right angles to the lise of

o

of fire).

AL !

more alfirect
3

The small &
dlywink was

other two, thersfore

ping left a depth of 5/16",
left,

nce of shot off centre,
79" R
71" R
~7Qaz o
L1 R

1

short to measure fluctuations

is to sstimate the

from a point 4 £t 6 ins. away

it 1 and 2 is that

1gles to the pile of a 5/16" pile

The playesrs

vl iy 1n the straight line away from the
be ;310&60 was put on the carpet and pressed
ong the direction of the pile (i.e. at

ed by pile then the
uscdea

(new carpet)

accurately,



Avpendix & (Cont.)
i C

a round or o} squidger.
The method used in thiz test is the same as

that there were two types of scuidges umed: a

, a large counter (diam., 22 mme. approx.) and

a ruler,

results,
The distances

of

O UMary

guoted are averaged as

oy

(Lffe~t of ghepe of squidger)
the test
To cowpare the control of tiddlywinks for hard

ghots using

reund sguidger
a sguare sguldger

in test 1 and are

meazured in inches.
Carpet 3/16" 3/16" 3/16" 3/16" 1/10% 1/10" 5/16" {'pile
nile pile pile plle pile pile pille
Player 1 2 3 L 5 6 7 8
Yo of shots taken 6 6 6. 6 12 12 12 12
I)Ou}:ld 2‘6i\" 9.3N 2..%. 5‘611 24-&3” ':H 24-'7?? 5'5?7
Squalﬂ'e 2.5” 3“ 51i+ 3*5“ 1’717 5-0“ 5‘111 ——‘lii
"Wo of shots taken' is the number of shots taken with each sguidger.
+This plaver had a break betwcen his trizls during which time 1t ig
believed that he received a 'phone call; the club, thsrefore,
suspects personael Factors.
Te ot ¥l (Wumber of shots reguired during the average game).
Object of test
To compare the relative frequencies of shots of the typs
tested in tests 1, 2 and 3,
Method
The game hes besen divided into three classes of shot.
sion is bassd on the club's expericnce of the game,
are 1~ 12 1 £t or over (e.g. test 1 type
i f+ - 3 ing, (e.g. test 2 typs
eass than 3", (e.g. te:t 3 type
player 7 E gewme , unhindered by other players, and
¢ ihs aurbcxh of sach gnot required to 1rk their wink.
RESULTS 1~ Summary .
1 2 3
2 3 1 3 1 2 3
5 L.75 1 0.75 1.25 1,425 0.75 1.25
0 3,60 1 2,25 <.25 1 133 1,83
5 0,50 1 245 . 1,25 2,0 3.0
age of L triesg.

e



1

53
3
N

S

Ou

104

the cup;

large counter =5

putting =
(Follow throuhg

THE

AULES

The

nox:
lt

Each nlayer
Two
Four i

Play
direction.

-

Y LA .=
The aim of

Uiie first person
i ?n ~ 17
it 5_?\1 i
7Y

B Atk
Players
If one tiddl
This can

wother

A tiddlvwink

If & tiddl
whope wink
aind loses

If = player

proceeds
The pla
the one nea

-~

nlay in

W ’JifL\
wink undeineath cannot
mevead .
uquid“ing it off or the other nl layer or owner
the ton of

ve done

wink uron
shots

i’\
of persons who observed the

the covering wink is

by

witcon.

Lo aink

cecores B nis.
V7 5 1
iY l i
i O 1

ted

lands on
be

top

by either

ore quite

deemed
e shob to

thie
replaces

\v’rlf‘}yl“
start

a1
cll
(pirecisce size of

vd. the surface
3gible materisl
uiquCLOD {as

2 yds.
other co
o vertwcal

ca

pile

X l

ters ch are:-
22umg. diam. weight anprox 0.9 gms
:LZ.S‘ i1 I i O”*,‘_' i
or 0,5, #
led "Lliélvwinks“ are plmced 3 £t. from the cur

in turn in a clockwise
by squidging a counter to

-
4 Chie

using a
optional)

ooposite one another.
off 2nother tiddlywink the tiddlye

played until ths

th

t

permissi

as playved

has only & covered wink
Irehoved &

covering tiddlywink is
¢ owner eof the covering wink
of the covered wink

he heap and squidgink the lot.
Dl@ # )

if it is observed by a majority

e ] the piteh.

reauirud boundary of the pitch the

the boundary point from which

left he cannot play until



