




ADVANCED GOLF 
OR, HINTS AND INSTRUCTION 

FOR PROGRESSIVE PLAYERS 

BY 

JAMES BRAID 
OPEN CHAMPION, 1901, 1905, AND 1906 

WiTH EIG HTY-EIGHT PHOTOG RAPHS AND D IAGRAMS 

FIFTH EDITION 

METHUEN & CO. 

36 ESSEX STREET W.C. 

LONDON 



Fi"rst Publislted 

Second Edit/oil 

Tldrd Editi01l . 
.Fou.r-tlt EditioJl, 

Fifth Editio" . 

April Igo8 
iYJay I908 

jU.11C 1908 

October 1908 

August 19D9 

CONTENTS 

CHAPTER I 

I NTRODUCTORY 

CHAPTER II 

THE SELECTION AND EFFECT OF WOODEN CLUBS 

CHAPTER III 

THE SELECTION AND EFFECT OF I RON CLUBS 

CHAPTER IV 

LONG DRIVING 

CHAPTER V 

INTENTIONAL PULLING AND SLICING 

CHAPTER VI 

DIRECT WINDS AND W ET WEATHER 

CHAPTER VII 

AUNORMAL STANCES . 

PAGE 

13 

30 

45 

7J 

88 

I04 



VI .A l)V,ANCED GOLF CONTENTS VII 

CIIAl'TER VItI 
CHAPTER XVII 

PAGE 
I'AG E 

DIFFICULTIES THROUGH 'J'J(j£ GRlmN 114 
THE CHARACTER AND PLACING OF TIm ING G ROUNDS, 

BUNKERS, AND PUTTING GREENS 254 

CHAPTER IX 
CHAPTER XVIII 

VARIATIONS IN THE S HORT GAUE 127 
ON P LAYING THE CHAMPIONSHIP COURSES • 274 

CHAPTER X 
CHAPTER X I X 

PUTTING STROKES • · 144 
SOME PERSONAL MATTERS . • 282 

CHAPTER X I 
CHAPTER XX 

PROBLEMS ON THE PUTTING GREEN · 159 
CHAMPIONSHIP EXPERIENCES · 294 

CHAPTER XII 

SYSTEMS OF PRACTICE 172 
INDEX. , 317 

CHAPTER XI II 

HINTS AND IDEAS · 195 

CHAPTER X IV 

MATCH AND M EDAL PLAY. • 20 7 

CHAPTER X V 

THE SCIENCE OF THE STROKE 221 

CHAPTER XVI 

TH E PLANNING OF COVl<SIC,S · 243 



LIST OF ILLUSTRATIONS 

PORTRAIT 

Model head of driver . 
Model head of brassey or spoon with round sole 
Model head of cleek . 
Model head of mid-iron 
Model head of mashie. 
Model head of niblick. 
Model head of approaching cleek 
Model head of aluminium putter 
Model head of putting cleek . 
Angles of loft on different iron clubs. 
The drive. Stance and address 
The drive. Top of swing 
The drive. Top of swing (2) . 
The drive. Finish 
Arm and shoulder action in driving. Address 

Arm and shoulder action in driving. Top of swing 

Arm and shoulder action in driving. Impact 
Arm and shoulder action in driving. Finish 
Arm and waist action in driving. Address. 
Arm and waist action in driving. Top of swing 
Arm and waist action in driving. Impact 
Arm and waist action in driving. Finish 

Leg action in driving. Stance 
Leg action in driving. Top of swing 
Leg action in driving. Finish 
Playing for a slice. Stance and address 
P laying for a slice. Top of swing 
Playing for a slice. Impact. 

ix 

. Frontispiece 
PAGE 

26 
26 

36 

36 

36 

36 

40 

40 
40 
42 

50 
50 
50 
50 
60 

60 
60 
60 
60 
60 
60 
60 

60 
60 
60 

74 
74 
74 



x 

Playing for a slice. 
Playing for a pull. 
Playing for a pull. 
P laying for a pull. 
Playing for a pu ll. 

ADVANCED GOLF 

Fillish . 
SttUlCC .lad address 
Top of swing 
Im pact 
Finish 

PAGE 

74 
78 
78 
78 
78 

Pulling with a cross wind from the right 82 
Slicing with a cross wind from the left 83 
Checking run by slicing against the wind 86 
Playing for a low ball against the wind. Top of the swing 90 
Distribution of weight and position when playing up and down 

wind 
U sing the wind in plo.ying for position 
Standing (both feet) below the ball. Stance and address 
Standing (both feet) above the ball . Stance and address 
Standing (both feet) above the ball. Top of swing . 
An uphill lie. Stance and address 
An uphill lie. Top of swing . 
A hanging lie. Stance and address. 
A hanging lie. Top of swing 
A hanging lie. Finish 
Bad lie in a bunker. Stance and address 
Bad li e in a bunker. Finish. 
Fair lie in a bunker. Top of swing . 

93 
102 

106 
108 

108 

110 

110 

II 2 

1I2 

1I2 

122 

122 

124 

Fair lie in a bunker. Finish . 124 

Fairly long approach with cleek, iron or mashie. Stance and 
address 

Fairly long approach with cleek, iron or mashie. 
Fairly long approach with cleek, iron or mashie. 
Pitch and run. Stance and address. 
Pitch and run. Top of swing 
Pitch and run. Fini sh 
A long run-up. Stance and address . 
A long run-up. Top of swing 
A long run-up. Fi nish 
Pitching. Stance and address 
Pitching. Top of swing 
Pitching. Finish 
A short putt. Stance and address 
A short putt. Backswing-

Top of swing 
Finish 

136 
136 
136 
138 

138 

138 
140 

140 

140 

142 

142 

142 

148 

148 



CHAPTER XV 

THE SCIENCE OF THE STROKE 

I T has been acknowledged for a long time that golf 
is a very scientific game; but comparatively few 
players have any idea as to how really scientific 

it is, and it will seem to most people who have made a 
very brief study of some of the elementary scientific 
principles involved in such a stroke, for instance, as 
the drive, that the pleasure and satisfaction derived 
from the game are thereby much increased, and that 
it is desirable for every player to possess some such 
knowledge in order that he may have an idea as to 
why he does certain things, and what is the precise 
object that he wants to gain. At the present time 
most players know how they ought to be standing, 
and what the exact movements of their arms, wrists, 
and body should be in order to swing the club in 
the right way, and make the ball travel as far as 
possible; but they do not all know, and in few cases, 
one suspects, have ever troubled to think, what is the 
process by which these movements when properly 
executed bring about the desired effect. They have 
the cause, and also the effect, but they do not often 
see the connection between the two. Of course, the 
ball in all ball games moves always according to 
scientific laws, but it has seemed to those who have 
studied these matters that the scientific problems 
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involved in the Hight of the golf ball are more intricate, 
but at the same time more interesting, than in many 
other cases. 

The chief matter of this kind that it is desirable 
the golfer should understand is that concerning the 
character and effect of the spin that is g iven to the 
golf ball when it leaves the club. This spin is at 
the root of all the difficulties and all the delights of 
the game, and yet there are some players-one might 
even say many-who do not even know that their 
ball spins at all as they hit it from the tee. Some 
fifteen or sixteen years ago scarcely anybody knew 
that a golf ball ever had any such spin imparted to it 
by the player ; and it was Professor Tait, the father 
of Mr. F. G. Tait, both now dead, who first studied 
the matter, and, having done so, proceeded to make 
many most interesting and scientific calculations as 
to the flight of the ball in different circumstances. 

. These calculations were all of a very intricate char
acter, so much so, in fact, that it would be next to 
impossible for an ordinary golfer, despite a good 
education in scientific matters, to follow them, and 
therefore the professor's conclusions must by most 
people be taken for granted. If this is not alto
gether satisfactory, there is this to be said for it, 
that these investigations have several times been 
gone through, and tested again in recent years, and 
have been found to be fairly reliable, and, moreover, 
they generally fit in with all that one may observe, and 
that is generally a good test. When Professor Tait 
first began to discuss these matters and suggested 
that underspin was g iven to the ball when it was 
driven, many golfers would have nothing to do 
with the idea, but they were very soon obliged to 
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admit that it was true. Therefore, like most other 
golfers, I am content to accept the main scientific 
principles which the professor showed to be applied 
to the game of golf as correct, without being able 
always to follow him through his complicated argu
ments and calculations, the more important of which 
were made not before golfers, and for their benefit, 
but before scientific societies of which he was a 
member-so interesting from the purely scientific 
point of view did he regard these matters. I have 
read most of what he wrote on the matter, and I 
ought to add that for my understanding of the subject 
I am indebted chiefly to the lucid and interesting 
explanations of the professor's meaning that have 
been published by Mr. Henry Leach at different 
times and in different places. 

I t appears to be the proper regulation of the 
underspin g iven to the ball when playing it from 
the tee and through the green, at all events 
when length is what is most required, that makes 
success, and it is in this way that players of inferior 
physical power must make up for their deficiencies 
and drive long balls. Some very hard hitters get 
long balls in spite of their disregard of some of the 
well-understood principles of driving; but they do 
not get them much longer than the others who drive 
properly, although they hit much harder. Generally 
the man who trusts only to strength in this way is 
a shorter driver than the other man, and he is less 
certain. Professor Tait declared that in the hands 
of the former the ball is usually "a mere lump of 
dead matter, urged by sheer force," whilst by contrast 
it leaves the club of the more scientific player 
"in a quiet, easy, and graceful manner, almost as 
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jf it were a living thing and thought and acted for 
itself. )) 

T he chief differences, as they may often be 
observed, between the two kinds of drives, is that 
in the case of the hard hitter the ball leaves 
the club at a g reater velocity, that it rises more 
quickly at the beginning of its flight, and that its 
carry is completed much sooner; in fact, it has been 
calcula ted that while the flight of the ball in this case 
often occupies no more than four or five seconds, it is 
as much as six or seven when properly driven-that 
is, with the aid of underspin. Professor Tait pointed 
out that what is wanted in order to make the ball 
fly a long way when hit with reasonable force is 
"time to travel," that is, some means by which the 
force of gravity might be discounted for the time 
being, and it is the underspin that does this and 
gives the ball a longer time in the air for its velocity 
or forward motion to act. It has always to be 
remembered also, that the resistance of the air to 
the flying ball being very much greater proportionally 
than any increase in the speed of the flight, it requires 
far more than half as much extra streng th to be 
imparted to the drive in order to increase the distance 
gained by one half; in fact. if it is to be done by 
strength it requires a great extra expenditure of 
physical effort to gain as much as ten yards in the 
drive. Such a gain is more easily obta ined in other 
ways, and players who want it would do well to 
consider the matter from this point of view. It is 
in the long game that the principles of spin are most 
interesting and important, but it must be remembered 
also that they a re very prominent in their action upon 
the flight of the ball in the case of many other 
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shots, and the peculiarities of different trajectories can 
generally be traced to this cause after a very little 
thought by one who has a knowledge of the scientific 
side of the matter as explained by Mr. T ait. This 
is particularly the case with high lofted approach 
shots. 

N ow let us see what this underspin is and what it 
does. The basis of the investigations made by the 
professor, as stated by himself, was an old scientific 
law, that when an object is poised in still air the 
atmospheric pressure upon it is equal at all points; 
and further, that, as had been known for a long time, 
since the days of Newton, or even before that, when 
a ball is made to rotate in a current of air, that side 
of it which is advancing to meet the current is 
subjected to greater atmospheric pressure than is 
that which is moving in the direction of the current. 
Simplified and applied to golf, this means that when 
a ball is sliced it spins from left to right, and there 
is then greater atmospheric pressure from the left, 
which forces the ball over towards the right. But 
when the ball has been pulled from the tee the spin 
is in the opposite direction, and therefore the extra 
pressure of the atmosphere is also from the opposite 
side, with the result that the ball is pressed to the 
left. When the ball has been topped, the spin on 
its front side is in a downward direction, and so the 
extra air pressure is downwards also, and as in this 
case there is the force of g ravity pulling in the same 
direction, the downward movement of the ball is very 
quick and sudden. Lastly, when the spin g iven to 
the ball on the tee is that kind which makes the front 
side to move in an upward direction, that is to say 
underspin, the balance of the atmospherical pressure 

IS 
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tends to lift it upwards and in the contrary direction 
to the force of gravity. A very little thought will 
show that the result of this must be to keep the ball 
longer in the a ir than it would remain in it if there 
were no underspin, since it is the fo rce of g ravity that 
pulls everything down, and all the time that the ball is 
in the air it has some of the velocity that was imparted 
to it on the tee acting upon it until the other forces, 
chiefly air resistance, exhaust it. It will be seen, 
therefore, that pulls, slices, and balls that fly well all 
arise from the same cause, the rotation of the ball, 
and that the difference is the direction of the rotation, 
which is settled by the kind of stroke that the golfer 
makes. 

Therefore the great authority concluded that good 
driving lies not merely in powerful hitting, but" in the 
proper apportionment of quite good hitting with such 
a knack as gives the right amount of underspin to the 

. ball," and one of his calculations was to the effect 
that, in certain circumstances, a man who imparted 
underspin to his ball when driving it, might get a 
carry of about thirty yards more than that ob tained 
by another man who hit as hard but made no 
underspin. There would, of course, be a great differ
ence in the comparative trajectories of the two balls. 
In the case of the short one there is no resistance to 
gravity, and consequently, in order to get any sort 
of flight at all, the ball must be directed upwards 
when it is hit from the tee, or, to use the scientific 
term, there must be "initial elevation." This may be 
only very slight, but it is quite distinguishable, and 
in fact a player, who is only at the beginning of 
his practice and has little knowledge of the principles 
of the game, will generally be found trying to hit his 
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ball in an upward direction, and by that means will 
make it travel farther than it would have done other
wise. On the other hand, the ball that is properly 
driven by a good player is not only not consciously 
aimed upwards, but, according to Professor Tait, 
is not hit upwards. For some distance after it 
has left the tee it follows a line nearly parallel 
with the ground, and eventually rises as the result of 
the underspin that is forcing it upwards all the time. 
I ts line of flight thus becomes concave upwards, and 
there can be no doubt as the result of observation 
that a well-driven ball does make such a trajectory, 
which accounts for the fact that it often seems to be 
rising more and more when it had seemed to have 
got to the turning-point of its flight. An experi
ment that was made by the professor in the course 
of his investigations into the qualities of underspin, 
was very remarkable in its way. He laid a ball 
to the string of a cross-bow, the string being 
just below the middle of the ball, so that when 
it was let go it would impart a certain amount 
of underspin to it. When he shot the ball in this 
way he made it fly straight to a mark that was thirty 
yards distant; but when he shot it a second time, 
pulling the string to the same extent and laying 
it to the middle of the ball so that no underspin 
would be given to it, the ball fell eight feet short of 
the same mark. 

Scientific calculations are so exact, and a man's 
efforts, particularly when applied at such high pressure 
as in driving a golf ball, are so much the opposite, 
and are also so variable, that it would be impossible 
for any scientist even to lay down a rule by which 
the longest drive is to be obtained, although if the con. 
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ditions were known no doubt he might work out some 
formula for it. However, it is well to bear in mind 
one thing that the professor said, namely, "The pace 
which the player can give the clubhead at the 
moment of impact depends to a very considerable 
extent on the relative motion of his two hands (to 
which is due the 'nip ') during the immediately 
preceding two-hundredth of a second, while the 
amount of beneficial spin is seriously diminished by 
even a trifling upward concavity of the path of the 
head during the ten-thousandth of a second occupied 
by the blow. I t is mainly in apparently trivial 
matters like these, which are placidly spoken of by 
the mass of golfers under the general title of knack, 
that lie the very great differences in drives effected 
under precisely similar external conditions by players 
equal in strength, agility, and (except to an extremely 
well-trained and critical eye) even in style." 

One very satisfactory feature of the thing, however, 
is that even if players cannot drive exactly like a 
machine, according to scientific calculations made out 
beforehand, they do at all events know when they 
are driving very nearly in the exact way that they 
ought to do. This is partly the result of an 
instinctive feeling and partly of training and experi
ence. On the one hand an inexperienced golfe r 
would know when he had hit the ball fairly in the 
middle of the club, and had timed the stroke cor
rectly. If he had done that there would be a sweet 
feeling, giving a great amount of pleasure even to 
a beginner, while otherwise there would be nothing 
but a nasty jar. The good effect here is the result 
of clean hitting and accurate timing. But then, of 
course, other qualities of the drive are necessary in 
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order to get something approaching to the best ball 
obtainable in the circumstances, and these are chiefly 
the proper regulation of the swing, ensuring that the 
ball shall be hit not merely cleanly but in exactly the 
right way so as to ensure the proper trajectory being 
given to it in its flight. So far as I know, it cannot 
be stated in accurate scientific terms and figures and 
by lines drawn on paper what is the proper scientific 
swing in order to get the best drive. Besides, it 
must vary with the physical characteristics of the 
individual. What golfers have done, therefore, in the 
past has been to find out g radually which is the best 
way in which to hit the ball in order to make it 
travel far, and thus they have groped their way 
to the stances and swings which, if the truth were 
known, would probably be set out by science as the 
best possible ones for the purpose. I t is clear that 
the instinct of the man serves him very well in 
this respect, because it is well known that when 
children are given a driver and a ball to play with, 
they very soon drop into a proper stance and swing 
without any teaching. 

This is satisfactory in its way, even if, from the 
scientific point of view, one is driving, as it were, 
in the dark. However, there are certain things 
that the player should know about his drive when it 
is right, and which he should aim at producing, and 
they have been very well set forth by Professor Tait 
as the result of his investigations into the trajectories 
of golf balls hit under varying conditions of club-force, 
wind, and so forth. One of the first things to say
and this is really important in estimating their chances 
of making certain carries that are constantly set to 
them in the course of their play-is that some golfers 
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have a delusion to the effect that the ball is at its 
highest point in the middle of its flight-that is to 
say, they think that just half-way between the point 
fro111 which it was hit and the point at which it 
will touch the ground again, the ball is at its highest, 
and after that commences to fall again. I n this 
belief when they have, say, a 140 yards' carry 
to make, they will reckon that their ball must then 
be coming down very fast towards the turf, having 
been at its highest some 50 or 60 yards before. 
They may think in such circumstances that they 
ought to hit up a little more and try to hit 
harder to make up for doing so. They would be 
wrong entirely, and that because they did not know 
what the underspin was that they gave to the ball, or 
what effect it had on its flight. Thus in the case just 
quoted, assuming that the ball had a total carry of 
from ISO to 160 yards, it would be at its highest 

. point when it had travelled about 130 yards, and there 
would be no occasion to hit up, unless the object to 
be carried were very high. 

The fact is, that a well-driven ball that has a 
total carry-that is, from the tee to the point where it 
touches the turf again, and not the distance of the 
obstacle that it clears-of about 165 yards, under 
normal conditions of wind and weather, is at its 
highest about 135 yards from the point where it 
was struck, and after that it begins to fall rapidly. 
This is chiefly the result of the underspin which is 
given to it when it is struck by the driver in the 
proper way, and it shows the importance of underspin 
to the golfer, for if there were none, then all our 
courses would have to be shortened, hazards brought 
closer to the tee, and the principles upon which the 
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game IS played would have to be altered in many 
respects. If there were no underspin, then the ball 
would have no help against the force of gravity, and 
the result would be that the highest point of its flight 
would be half-way between the point from which it 
was driven and that at which it alighted. 

N ow, in order to make all this clear, one cannot do 
better than reproduce some of the curious and most 
interesting diag rams that were prepared, after much 
study, by Professor Tait, in which he showed the 
comparative trajectories of golf balls hit under different 
circumstances; and golfers would do well to examine 
them very carefully and think over them, for they 
may very considerably affect their views as to what 
they have to do and what is the proper way of doing 
it when playing, to say nothing of making their play 
far more interesting to themselves, knowing what 
curious scientific causes bring about the different 
results. Here, then, is one set of trajectories, and 
the lines were not drawn by Professor T ait by mere 
guess, but every curve and distance were worked out 
according to the scientific tables that he prepared ;--

If 

o 100 400 JOOjf. 

In each case the V at the top of the curve stands 
for "vertex," or the highest point attained. The 
ball which has travelled farthest, or rather the one 
that has been given most carry, is that which has been 
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hit in the right way, and to which has therefore been 
impal'ted the right amount of underspin. This is, in 
fact, the ideal trajectory of a well-driven ball. It 
starts low, rises very slowly and gradually, the line of 
fl ight bending upwards slightly, and does not come 
down too quickly after the vertex has been reached. 
The other two traj ectories both represent faulty drives. 
In the case of the short drive, which has not sent the 
ball much more than a hundred yards, no underspin 
at all was imparted to it, and if it had not been 
deliberately hit in an upward direction at the 
beginning to the extent, by the Professor's reckoning, 
of an angle of fifteen degrees-the other balls having 
been driven practically straight forward-it would 
have come down to the g round almost immediately. 
This is really, as Professor Tait said, what might be 
called a beginner's drive, when nothing of the knack 
of driving is at all understood. 

The diag ram indicating the high traj ectory simply 
shows that too much underspin is a bad thing , but 
that it is better than none at all. Of course, as 
already indicated, the golfer does not know, and in 
one sense does not care, exactly how much underspin 
he gives to his ball when he drives it, only being 
aware that he has given too much or too little accord
ing to results, and knowing also that in either case 
the excess or otherwise was due to faulty stance or 
swing- most frequently this-or both. In the present 
case of this high traj ectory, the exact amount of 
underspin g iven to the ball is half as much again 
as that g iven to the properly driven ball, and under 
the same normal conditions these would be the 
relative flights of the two balls. It follows from 
the height to which the ball attains, and its compara-
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tively sudden and straight fall to the ground again, 
that it has very little run on it after alighting. It 
is a very unsatisfactory drive in most circumstances, 
and, if there were a head wind to encounter, it would 
suffer severely; but yet it has to be remembered that 
this trajectory would be a most useful one in some 
circumstances, as for instance where a very long 
shot to the g reen had to be played with a wooden club, 
and there was a hazard in front of the green. Such 
a shot as this would be almost the only one that 
would keep the ball on the green if it were quite close 
to that hazard. Therefore, just as a pulled drive 
is a faulty one when a straight ball is wanted, 
while it represents a splendid feat of skill when the 
pull is just what is required and is tried for, so this 
high drive, with excess of underspin given to the ball, 
is a bad one at most times, but yet is caused by a 
distinct method, and it might be valuable to the 
golfer to practise the method, so that he can make the 
stroke when it is just the thing that is wanted. This 
is only said to indicate the possibilities of this game, 
and to show how much g reater they are in the case 
of the golfer who wiII make a careful study of it, and, 
so far as he is able, a study that is scientific. Of 
course, a player will be getting very advanced before 
he can set himself deliberately to the making of fancy 
trajectories of this kind; but, after all, it has to be 
remembered that when he deliberately pulls his ball 
he is deliberately changing the character of the spin 
applied to it, in order to accomplish a particular pur
pose, and in the present case he would only be doing 
practically the same thing, that is, he would be slightly 
increasing the underspin. 

To supplement the idea conveyed in the block 
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of din,g rmns already given, Professor Tait worked 
out another set, to show the trajectories, which he 
described as "fairly representative of ordinary good 
play by two classes of drives," one of these having 
the benefit of underspin, and the other not. They 
are as represented here ;-

~ --------------- .-. 

~ --_ .. --------------- , . .... 

o 100 ZOO ~oo 400 Jt,JOJ) 

Our scientific authority remarks upon these figures 
that "in spite of its fifty per cent. greater angle of 
initial elevation, the carry of the non-rotating ball is 
little more than half that of the other, and it takes 
only one-third of the time spent by the other in the 
air. The contrast shows how much more important, 

. so far as carry is concerned, is a moderate amount 
of underspin than initial elevation, and it can easily 
be seen that such initial elevation, always undesirable 
unless there is a hazard close to the tee, as it exposes 
the ball too soon to the action of the wind where 
it is strongest, may be entirely dispensed with." The 
dotted line shows the initial elevation that was g iven 
to the ball in the case of the longer drive. The 
club-force applied to the ball in each case was the 
same, but a comparison should not be made with the 
trajectories represented in the previous diagram, as 
the conditions which were assumed were not equal. 
The long drive in the first diagram represented very 
nearly the ideal- a long, low one. 

In the next drawing there are shown the trajec
tories which were worked out in the case of wind 
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resistance of varying degrees. There was supposed 
to be a head wind of a strength of seventeen miles 
per hour contending against the longest of these three 
balls, and it was hit from the tee at the rate of 
275 feet per second. The middle ball had a wind 
of twenty-five and a half miles per hour against it, 

~ 
o 100 ZOO ~OOjt. 

and the force with which it was driven was equal 
to a speed at starting of 262! feet per second; 
while in the case of the shortest ball of the three, 
the windage was thirty-four miles per hour, and the 
starting-speed, 250 feet per second . 

There are two or three things to say here, on the 
same authority as before, about these starting speeds 
and the effect of winds. The Professor came to the 
conclusion that in the case of a good drive the ball 
left the club at the rate of about 240 feet per second, 
but that the very best drives by the best drivers 
might start with a speed varying from 300 to 350 
feet per second. This was in the days of the gutta 
ball, and it has been pointed out since then that the 
rubber-cored ball with its greater resiliency must 
start with a greater speed, so that it may be reckoned 
that in most cases of good drives nowadays the ball 
starts at a speed of about 300 feet a second. 

N ow as to the wind, a common mistake of the 
golfer is pointed out in the following terms; "It is 
well to call attention to a singularly erroneous notion 



236 "rttE SCIENCE OF THE STROKE 

very prevalent among golfers, namely, that a following 
wind carries the ball onwards! Such an idea is of 
course altogether absurd, except in the extremely 
improbable case of the wind moving faster than the 
initial speed of the ball. The true way of regarding 
matters of this kind is to remember that there is 
always resistance while there is relative motion of the 
ball and the a ir, and that it is less as that relative 
motion is smaller, so that it is reduced throughout the 
path of flight when there is a following wind. Another 
erroneous idea somewhat akin to this is that the ball 
rises considerably higher when driven against the 
wind, and lower if with the wind, than it would if 
there were no wind. The difference (whether it is 
in excess or deficit will depend on the circumstances 
of projection, notably on the spin) is in general very 
small, the often large apparent rise or fall being due 
mainly to perspective as the vertex of the path is 

. brought considerably nearer to or farther away from 
the player." 

Another very important point to bear in mind, 
hinted at in one of the quotations already made, is 
that the resistance of the air or wind to the ball, as 
the speed of the ball is increased, is in much greater 
than simple proportion to that speed. What is meant 
is that if, say, the ball is travelling at the rate of roo 
feet a second, the wind resistance may be IO miles an 
hour, but if the ball were going at the rate of 200 feet 
a second the resistance would be equal to, say, 40 miles 
an hour. This is a simple scientific fact which we 
have to, and may very well, take for granted. Then 
it is clear that the resistance is immensely greater at 
the beginning of the flight of the ball than it is towards 
the end, and it is all the more necessary that the ball 
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should be kept as low as possible at the beginning 
when it is going so fast and making such enormous 
resistance for itself, than towards the finish when 
its speed is almost spent. By keeping it low, less 
wind, which is so expensive to flight, is encountered; 
and now we see another advantage of driving in the 
perfect way or nearly, with no initial elevation, because 
as the ball skims the turf while it is going at its 
greatest speed it is getting off with comparatively little 
wind resistance. Sooner or later, when it has covered 
a large part of its journey, it has to rise, but then it 
is going very much more slowly, and therefore when it 
gets the full force of the wind upon it that force is con
siderably discounted. The definite fact to remember is 
that the resistance offered to the ball by the air or wind 
is proportional to the square of the speed of the ball, 
that is to say, that a ball that is travelling twice as 
fast as another has not twice as much resistance offered 
to it, but four times as much. 

I t will be perceived that in the case of one of the 
trajectories shown in the last diagram, that in which 
the drive is the shortest, there is what is called a kink 
at the top, that is to say, the ball turns over, as it were, 
and doubles back. This would be the simple result 
of driving a high ball-with much underspin-against 
a very strong wind, when it might be seen to reverse its 
course and come back a little way towards the striker. 
Players may remember that in the case of a very bad 
slice they sometimes see the ball go round at right 
angles and then actually begin to follow a course more 
back towards them than in any other direction, and this 
is just the same thing. It is the curl sideways instead 
of upwards, and if there were not the friction caused 
by the run on the turf interfering, and bringing that 
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run to an ead y conclusion, one would see, according 
to the deductions that have been made, some very 
curious evolutions performed by these sliced balls. 

A final thing to remember in connection with this 
question of the rotation of the ball is, that when the 
ball is what we call topped, the stroke is applied in 
such a way that a motion exactly the reverse of 
underspin is applied to it, that is to say, the front part 
of the ball is made to move in a downward direc
tion. On the principle already explained, there is 
then an extra air pressure upon that ball from the 
top, pressing it down, so that even if the ball that is 
topped is somehow got up into the air from the tee, 
as happens, it cannot stay there long, but comes 
down very suddenly-" ducks," as it is called. How
ever, a ball that ducks for this reason, nevertheless 
gets some benefit from this overspin when it does 
come down, for the spin acts in just the same way as 

. " top" does in the case of a billiard stroke, that is to 
say, it makes the ball run more. If there were no 
rough g rass and no bunkers between the tee and 
the hole this overspin might be an exceedingly useful 
thing, and the principles upon which the game of golf 
is played might be entirely different from what they 
are; but as there is rough in front of the tee, and 
generally a bunker at no great distance from it, topping 
and overspin are more frequently fatal than not, the 
ball coming to grief either in the rough or the bunker. 

I f a careful consideration of these remarks and 
explanations upon overspin does nothing else, it will 
serve to change the golfer's view of the qualities and 
conditions of a good drive, and will convince him of 
what he is often told, with much regretful doubt on 
his part, that st.rength is not everything in driving, and 
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that even comparatively weak men can so cultivate 
their style as to enable them to drive a fairly long 
ball. Some people may say that such scientific 
aspects of the game as these are best left unconsidered 
by beginners, who have quite enough to think about 
in getting over their early troubles. On the contrary, 
one is more inclined to believe that it will be best for 
young players to give attention to these things, so 
that they may know exactly what it is that they are 
trying to do, and how it is done. I t may be of 
interest to mention that Professor Tait found that 
a well-driven ball turns once in every two and a half 
feet at the beginning of its journey. 

We have so far only been considering the effect of 
the spinning of the ball in the case of long shots 
with wooden clubs. As a matter of fact, and as sug
gested at the outset, it has also very great influence 
on the play in the case of the shorter shots with iron 
clubs, as may be understood after a very little con
sideration of the circumstances. I t is the excessive 
underspin that is given to the ball by the angle at 
which the face of the club is laid back, and the 
peculiar way in which the stroke is played, that 
make the ball rise so quickly and so high in the 
case of a short pitched approach, and then make it 
stop comparatively dead when it comes to the ground 
again. However much a club were laid back it 
would be impossible to play these shots properly if no 
underspin were given to the ball, and it seems to be 
a great advantage of having the faces of iron clubs 
grooved or dotted that it helps the club to grasp the 
ball thoroughly while this underspin is being imparted 
to it, so that the full amount is given to it, and none 
is wasted through the ball slipping on the face. 
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It is a comparatively small advantage of the spin 
of the ball, and one which does not matter at all to the 
golfer at present, that it steadies its flight, particularly 
if the ball is not well centred. A ball hit through the 
air without any spin would have a tendency to wobble/ 
and this tendency would cut its flight shorter than 
usual. Balls are now generally very well made, so 
that their centre of gravity is exactly at their centre of 
measurement, or very nearly. But very slight differ
ences in this matter have great consequences in the 
flight, and it is because some balls are not properly 
centred that they do not fly well. However much 
care may be given to the centring of a ball, it is 
impossible for manufacturers always to get them 
perfect in this respect, and that is why a bad-flying 
ball may sometimes be found in a box made by a first
class firm, all the others of which are as perfect as 
could be desired. The inaccurate centring affects 
the flight by interfering with the rotation of the ball, 
and the less rotation there is the more will the flight 
be affected by the bad centring. I t will be re
membered that a rifle bullet is made to twist in the 
air for this very reason, that the rotation steadies its 
flight. 

One or two other calculations that were made by 
Professor Tait may be briefly mentioned at the close 
of this chapter, each of them seeming to convey an 
idea to the golfer. The first is, that owing to the 
speed at which the ball leaves the club, the total 
leng th of time during which ball and club are in con
tact with each other is between 50100th and lo,~ooth of a 
second, and the total length of that part of the swing 
when the two are together-the length of impact-is 
half an inch. It has been pointed out that it by no 
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means follows from this that because the time and 
space of impact are so short that follow through is of 
no real account, after all, · in the making of the drive. 
When the follow through is properly performed it 
shows that the work was properly done during that 
half an inch of the swing that was all-important. If 
the follow through were short and wrong it would 
indicate that the work during the impact was wrong 
too. What it comes to is this, that it is impossible for 
any man to swing ' his club round with so much force 
and regulate exactly what he will do, and be conscious 
of the fact that he is doing it as he regulated, during 
such a short space of time as from 50100th to lo,~ooth of a 
second. That is quite clear. What the golfer has to 
do, then, is to make sure that his swing is right at the 
beginning, that is in the back-swing and the down
swing, and also in the follow through. He knows 
from instruction and experience that if all these things 
are properly done the ball will go off well; and what it 
amounts to is that the beginning being right and the 
end being right, control being exercised over each, the 
middle is right also, though in this case there is no 
control over it. 

Professor Tait also made some investigations into 
the kind of atmosphere in which the golf ball flies best, 
and he stated that, "Other circumstances being the 
same, the only direct effect is on the co-efficient of 
resistance. If this be taken as proportional (roughly) 
to the density of the air, it may vary, in this climate, 
to somewhere about ten per cent. of its greatest value, 
and the drive is accordingly shortest on a dry, cold 
winter day with an exceptionally high barometer. 
The longest drive will, of course, be when the air is 
as warm and moist as possible, and the barometer 

16 
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vcry low." T his theory probably accounts for the long 
carries that golfe rs notice they get on many days of the 
late autmnn, and it may also account for some of their 
disappointments in the matter of their tee shots in the 
summer time. Of course, the statement just quoted 
concerns carry only, and has got nothing to do with 
the run of the ball, which is so much greater in the 
summer t ime, when courses are hard, than it is at any 
other, the result being that, even if carries are a little 
shorter, as they are said to be, the total lengths of 

drives are longer. 

CHAPTER XVI 

THE PLANNING OF COURSES 

W HEN a golf course is being laid out largely 
on sandhills at the seaside there is general) y 
less scope for the arrangement of the holes 

according to set theories of golf architecture than 
there is when the ground at disposal is situated 
inland and consists of more level and less broken 
country, perhaps largely of heath or moorland, or, 
as is very frequently the case in these days, of 
meadow land. The flatter the land and the more 
sameness there is about it, then the more artificial 
has the course to be, and it follows from this that 
those who plan it can make and arrange it very much 
according to their own tastes. But when high 
sandhills, large open sand pits, and all the other 
peculiarities of the sandy wastes at some seaside 
places have to be dealt with, the case is different. 
The opportunities for laying out courses on such land 
are comparatively few; but such courses, it goes without 
saying, generally provide the best and most interest
ing golf, while at the same time it is both necessary 
and desirable that the holes should be laid out and 
arranged in such lengths as are suggested by the 
lie of the land, every natural obstacle being taken 
advantage of. In such a case the object will, of 
course, be to approach as near as possible to the set 
theories of the designers of the course. 

243 
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I consider that in every case a good course should 
possess the following general features :-

(I) There should be a complete vari~ty of holes, 
not only as regards length, but in their character
the way in which they are bunkered, the kind of tee 
shot that is required at them, the kind of approach, 
and so forth. 

(2) I n every case the putting greens should be 
well guarded. 

(3) The shorter the hole the smaller should be 
the putting green, and the more closely should it be 
guarded; so that on this principle when in good play 
a long shot can reach the green, that green should 
be fairly large and open in order to give the player 
the encouragement to which he is entitled. 

(4) There should be alternative tees, in order 
that the course may be easily adapted to varying 
winds and dry weather, when there is more run on 

"the ball. Unless this is done a medium has to 
be struck in the arrangement of the holes, which 
seldom makes a really good test in all conditions; 
or, on the other hand, the holes have to be planned 
to suit the prevailing wind, and are much reduced 
in quality and testing power when it comes from the 
opposite quarter. 

(5) The bunkering and general planning of the 
holes should be carried out with the specific object 
of making it necessary not only to get a certain 
length, but, more particularly, to gain a desired 
position, and the player who does not gain this 
position should have his next shot made more diffi
cult for him, or should be obliged to take an extra 
stroke. 

(6) There should be as frequently as possible two 
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alternative methods of playing a hole, an easy one 
and "a difficult one, and there should be a chance of 
gaining a stroke when the latter is chosen and the 
attempt is successful. 

A course that conforms to these general principles 
cannot possibly be a bad one. Now, from such a 
general statement as this, I go on to a more particular 
one as to the lengths of the various holes and their 
arrangement. I think that on every good course 
there should be-

( I) Four short holes, all of a different type. One 
of these four should be a very short one (about 120 

yards); a second should be a little longer, so as usually 
to make the difference between a mashie and an iron; 
a third should generally call for a long cleek shot, or 
just a little more than that; and the fourth should 
represent a good full drive. 

(2) Ther.e should be two very long holes, of fully 
500 yards each or over, 550 yards being regarded as 
the maximum. 

(3) The remaining holes should vary in length 
between about 320 and 420 yards, those between 
360 and 420 yards, representing always good two-shot 
holes, predominating. 

(4) There should be two stiff carries to be made 
from the tee in the course of the round-about ISO 

yards each. The predominating carry should be 
about 130 yards; but in some cases it may be reduced 
to as little as IOO yards, special difficulties in the 
way of placing the tee shot being presented at such 
holes. 

(5) As a general rule, simple cross bunkers right 
across the course in front of the tee should be 
avoided. A few of them are necessary and desirable; 
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