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[57] ABSTRACT

A device for enabling a golfer to determine the proper
length of putting stroke according to the distance be-
tween ball and hole and according to the lie of the ball.
The device comprises a plurality of scales representing
relationships between putting strokes and putt distances
for various lies. According to visual estimates of the
distance and lie of a ball, be it flat, uphill, downhill or
sidehill, a golfer may read out from the scales the corre-
sponding putt stroke and aim necessary to hole a putt of
any distance and lie.

3 Claims, 4 Drawing Figures
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PUTTING STROKE CALCULATOR

The invention relates to a device for determining
putting strokes necessary to hole a golf ball; more par-
ticularly, it relates to a device having relatively mov-
able scales representing plotted values of putting strokes
and putting distances which are settable relative to one
another to establish the proportionality between putting
strokes and putting distances; and specifically, to a de-
vice wherein the scales represent the antilogs of the logs
of the variables of equations defining the relationship
between putting distances and putting strokes at various
lies.

In the game of golf, the greatest degree of skill is
required after the ball is on the green and is next to be

- holed.

A player must judge distance to the hole and adjust
his stroke. Oftentimes, the stroke is either too short or
too long with the result that the ball stops short, or,
unless the line of movement is directly toward the cup,
goes beyond the cup. Putting is further complicated by
the lie of the green with the result that a ball may be
uphill, downhill or sidehill of the cup.

In accordance with the invention, it is assumed that a
putter acts as a simple pendulum and that the rolling
frictional force of greens on a given day is a constant.
The distance through which a ball moves, according to
these assumptions, is proportional to the square of the
putting stroke. The equations expressing the relation-
ship in logarithm form lend themselves to solution with
familiar log scales. More particularly, logarithm scales
are determined for strokes and distances and the corre-
sponding antilogarithms are plotted on first and second
scales.

Thereafter, by measuring the distance through which
a ball is driven on a practice flat green with a given
stroke, the first and second scales can be initially set.
Thereafter, to read the putt stroke required for a flat
distance faced by a golfer, he reads the putt stroke nec-
essary from a scale opposite the distance faced on the
distance scale. A third scale, representing vertical
uphill/downhill heights between ball and hole, is used
in conjunction with the second scale. By reading height
on the third scale and reading the opposite distance on
the second scale, a compensating distance is determined
which, when added or subtracted from the distance
faced, will indicate the stroke required for any uphill or
downhill lie. Also, by using the distance scale and a
separate sector of the third scale, a golfer can determine
how much above the hole he must aim to allow for
sidehill lies.

An object of the invention is in the provision of a
device to enable putting stroke to be determined for
various putting distances and lies faced by a golfer.

Other objects and many of the attendant advantages
of the present invention will be readily appreciated as
the same becomes better understood by reference to the
following detailed description when considered in con-
nection with the accompanying drawing in which like
reference numerals designate like parts throughout the
Figures thereof and wherein:

FIG. 1 is an elevational view of a ball on a flat green
illustrating various relationships;

FIG. 2 is a view similar to FIG. 1 showing a ball on
an inclined green and the relationships involved;

FIG. 3 is an elevational view showing a sidehill lie
and the relationships involved; and
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2

FIG. 4 is an elevational view of a device in accor-
dance with the invention. .

Referring now to the drawing wherein like reference
numerals designate like or corresponding elements
throughout, there is shown in FIG. 1 a putter generally
designated by reference numeral 10 comprising a shaft
11 of length L at the end of which is a head 12 of mass
M.
Though several assumptions are possible, the inven-
tion herein assumes that the motion of the putter 10 is
that of a simple pendulum whose period is independent
of amplitude. This assumption is reasonably valid and
sufficiently accurate as the length L of the putter is
large relative to a putting stroke S.

With these assumptions and employing the laws of
motion and conservation of energy, the equation de-
scribing the relationship between putt stroke S and
distance D can be derived as follows:

The velocity V of the head 12 at the time of impact-
ing a golf ball 13 is V_= —SwSinwt; where S = putting
stroke length, w=VL/g and t = time.

At the time of impact, where ot is 7/2, Sinot = 1.
Therefore, V max = Sw, or, V max = SVL/g (1).

Since the mass M of the putter head 12 is much larger
than the mass of the ball 13, the velocity of the ball 13
after impact by the putter head 12 will equal the veloc-
ity of the putter at impact.

From Conservation of Energy:

Kinetic Energy (initial) — K.E. (final) = Work
Done.

Since the initial K.E. = % Mg,y V2, and the final K.E.
= 0 (ball stopped), the Work Done = Force X Dis-
tances or FD. '

Where F = Frictional Force of Green, D = Putt
Distance.

Therefore, F - D = 3 M V2 (initial) or D = MVZ2/2F
@

Substituting V from equation (1), we get

D=MSL/2gF

As M. L, 2g and F are constants for a given putt on
a given green, equation (2) can be reduced to D = K S2
€)]

Where K = ML/2gf,

In logarithm form equation (3) becomes Log D =
Log K + 2 Log S. :

With reference to FIG. 4, a circular putting stroke
scale 14 representing the plotted antilogs for a series of
log S numbers is marked off in inches and a circular putt
distance scale 15 representing the plotted antilogs of a
series of two times log S number is marked off at conve-
nient increments. Scale 15 is rotatably mounted for
movement relative to scale 14 as by a pivot 16 in the
form of a eyelet. The friction between the relatively
moving scales is sufficient to prevent accidental move-
ment relative to one another. It should be understood,
however, that a more positive locking means could be
employed.

With reference to FIG. 1, when a golfer uses a given
or reference putting stroke Sg of say 4 inches on a flat
green 17 and gets a distance Dy of 10 feet, K of equation
(3) is automatically determined. In other words, by
putting on the green 17, a golfer has, in effect, calcu-
lated K, squared Sg and taken their product, i.e. Dy for
the particular condition of the green 17 without physi-
cally doing the calculation.
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Thus, by moving distance scale 15 such that 10 feet
on the distance scale 15 is opposite 4 inches on the putt
stroke scale 14, the proportionality constant K is set in.
Now, a putting stroke S may be determined for any putt
distance D on a flat green 17 (FIG. 1) faced by a golfer
by matching distances on scale 15 opposite strokes on
scale 14.

Referring now to FIG. 2, there is shown an uphlll
green 18 wherein the hole 19 is at a height h above the
ball 13. It is evident that with the same putting stroke
Sg, the ball 13 will not travel the same distance it trav-
elled on a flat green 17. Assuming the green 18 on the
uphill lie is in the same condition as green 17, the con-
trolling equations for determining the uphill compensa-
tion distance are derived as follows:

From equation (2), D,y = MV%/2F

In an uphill putt, some of the Kinetic Energy is trans-
ferred into Potential Energy where P.E. = Weight of
ball X height above initial position. Therefore, P.E. =
W X h, where h = rise.

Thus, with the same Putting Stroke Sg,

Distance,ppip = (3 M V2)/F — Wh.

Therefore, Djgar — Dyppin = AD (Compensating Dis-

tance)
Therefore, AD = 2 W h,/F or
AD = K;h @

where K; = 2W/F.
In log form equation (4) becomes

logAD = log K + log h.

With reference again to FIG. 4, a third circular scale
20, with the same incremental spacing as scale 15, repre-
senting the plotted antilogs of a series. of log h numbers
is marked off and mounted on pivot 16 for movement
relative to scale 15.

With reference again to FIG. 2, a golfer usmg the
same putt stroke Sg used on a flat green 17, will putt on
the inclined practice green 18 and note the distance AD
that the ball is short of the flat distance Dy produced by
the stroke Sy on a flat lie, and will note the height hg of
the ball 13. This, in effect, calculates the constant K.
Then he sets the height hg on scale 20 opposite the AD
on scale 15 and locks scales 15 and 20. Thereafter, when
facing an uphill putt, he notes the height h between ball
and hole on scale 20, reads off AD on scale 15 and adds
AD to the putt distance D to the hole he faces, and then
he reads scale 14 to get the proper putting stroke S
opposite the cumulative distance on scale 15, For down-
hill putts, AD will be subtracted.

In other words, a golfer may read off the proper
putting stroke S on scale 14 for an uphill or downhill lie
opposite a distance D on scale 15 which is the sum or
difference of the putt distance D faced and a compensat-
ing distance AD determined from a reading of AD on
scale opposite the height h faced on scale 20.

To further illustrate, if the golfer is faced with a 10
foot uphill putt and the ball is h inches below the hole,
he locates h on the Height scale 20 and reads the com-
pensating distance AD directly opposite on the Dis-
tance scale 15. The compensating distance AD is added
to the actual 10 foot distance to adjust for putting uphill,
before reading the required putting stroke S opposite D
+ AD on scale 15.

More specifically if, assuming that scales 14 and 15
and 20 are set as shown in FIG. 4 following putting with

15

4

a given putt stroke Sg on a flat green, and following
putting with the same stroke Sg on an inclined green an
explained above, a golfer is faced with a thirteen (13)
foot putt distance on an uphill lie where the hole is 3
inches above the ball. The golfer will locate 3 inches on
the height scale 20 and read the compensating distance
of 3 feet on'scale 15 which is opposite 3 inches on the
height scale 20. This.3 feet compensating distance will
be added to the 13 feet from ball to hole and the proper
putt stroke of approximately 4 inches will be read on
scale 14 opposite 16 feet on scale 15.

If a golfer is faced with a. downbhill putt, the compen-
sating distance AD is subtracted from the total putt
distance and the required putting stroke S will be read
on scale 14 opposite D — AD on the Distance scale 15.

. With reference to FIG. 3, there is illustrated a sidehill

~ green 22 with the relationships involved in the determi-

20

25

30

35

40

45

50

60

65

nation of how high above a hole to aim with a putting
stroke S determined from scale 14 opposite the distance
D faced on scale 15 as will enable a ball 13 to traverse
on arc 23 and enter into the hole 24 with zero horizontal
velocity.

The relationship, derived from equations of motion
between slope and aim, is as follows:

Sina=AD/2h Sin

Where Sina = aim; simj = slope
or, log sina = log % - log AD/h + log simy.

- The log sin a values for a series of angles a can be
determined. As shown in FIG. 4, these values are plot-
ted as antilogs of log Sin a on a sector 25 which is an
extension of the Distance scale 15 and which is labelled
aim/ft.

Assuming that AD/h = 1, and setting the *“‘ones” on
scales 15 and 20 opposite one another as illustrated in
FIG. 4, the values of log sin ¥ for each log sin a can be
calculated. These log sin 1 values are marked on a
sector 26 to the left of the height scale 20 with each
value opposite corresponding antilogs of log sin a val-
ues. This properly locates sector 26 relative to scale 20
for any position of height scale 20 relative to scale 15.
Sector 26 is, therefore, labelled “rise at one ft” i.e. sin Y
= rise/12 inches.

With sectors 25 and 26 so plotted and located relative
to one another, a golfer faced with a sidehill putt looks
at a point P, 1 foot above the hole 24, and estimates the
vertical distance a (FIG. 3) between point P and the
hole, e.g. a 1" rise. Finding 1” on the rise at 1 foot scale
26, he reads the number opposite on the aim/ft scale 25
and multlphes the putt distance D by the aim/ft number
to glve him the distance above the hole 24 to which he
must aim along line 27 with the putting stroke S neces-
sary to drive distance D.

The invention claimed is: ‘

1. A device for determining the putting stroke re-
quired under existing green conditions to drive a golf
ball through distances between the ball and a hole, said
distances being proportional to the square of said put-
ting stroke, comprising,

a first element having a logarithmic putting stroke
scale with scale divisions bearing number indicia
representing putting strokes, '

a second element having a logarithmic putting dis-
tance scale with scale divisions bearing number
indicia representing the squares of putting strokes,
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a third element having a logarithmic scale with scale
divisions bearing number indicia representing
‘heights between ball and hole on uphill or downhill
lies, '

6
element scale which must be added to or subtracted
from the uphill or downhill distance between ball
and hole can be determined and the putting stroke
required for the resulting distance can be read off

and means mounting said first and second elements 5
for movement relative to one another for setting
the putt distance on said second element scale op-
posite a given putt stroke on said first element scale
which produced the putt distance to establish the
proportionality between putting stroke and dis- 10
tance under existing green conditions, whereby
thereafter the putting stroke necessary to drive a
golf ball over any estimated distance between lie
and hole may be read off the said first element scale
opposite the estimated distance on said second 15
element scale,

said means mounting said first and second elements

the first element scale.

2. A device as recited in claim 1 including means for
determining aim for a putting stroke read from said first
element scale comprising

a second logarithmic scale on a sector of said second

element with scale divisions representing aim/foot
of putt distance,

and a second logarithmic scale on a sector of said

third element with scale divisions representing
height at 1 foot above a hole,

said second scale on said second and third elements

being used to establish aim by noting the height of

also mounting said third element for movement
relative to said second element for setting the
height on said third element scale achieved with
said given putting stroke opposite a putting dis-
tance on the second element scale, which is the

20

the hole at a point 1 foot above the hole on the
second scale of said third element and reading the
aim/foot on the second scale of said second ele-
ment which when multiplied by the putt distance
on the first scale of said second element will advise

difference between the distance achieved by the the golfer how far above the hole to aim.
given stroke over a flat surface and the uphill dis- 3. A device as recited in claim 1, said first, second and
tance achieved by the given putting stroke, to es- 25 third elements being circular, said third element diame-
tablish a compensating distance under existing  ter being smaller than said second element diameter and
green conditions, whereby when faced with an  said second element being smaller than said first element
uphill or downhill lie, the distance on the second  diameter.
element scale opposite the height faced on the first * o % »
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