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Abstract 
The Cutter Wedge™ is a golf club with an innovative new design. This patented 
wedge by Cutter Golf™ has been approved by the USGA as legal for tournament 
play, but is this new club an improvement over a traditional wedge? This study uses 
club geometry and physical principles to analyze whether this novel design 
improves golf shots. Analysis covers several major club design elements that set 
the Cutter Wedge™ apart:  the large and symmetrical club face and its 
compensatory back-weighting, the thin leading edge, and the very unique sole 
shape. Results indicate that the improvements boasted by the Cutter Wedge™ are 
indeed real and may be a breakthrough for wedge club design. 
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1. INTRODUCTION 
The purpose of this paper is to use geometry and 
physics-based analysis to support or refute the 
claim that the new Cutter Wedge by Cutter Golf is 
a design improvement. This study compares the 
traditional high-toe wedge design to the new 
Cutter Wedge design and applies physical 
principles to determine if the Cutter Wedge can 
actually make golf shots easier, more efficient, 
and more precise. Although, this study does not 
include experimental testing, this paper will 
describe the physics of each of the major design 
element changes found in the Cutter Wedge and 
compare them to what is typically seen in 
traditional wedges. 

1.1 Basic Golf Physics 
In order to properly analyze how each of the 
wedge design elements work, a few golf physics 
principles should be discussed. Wedge golf clubs 
have a special place in a golfer’s bag. From a 
physics point of view, a driver and putter are 
“easy" to analyze.  A driver, with its focused goal 
of driving a shot off a tee and accomplishing a 
good distance, has a clear main physical function: 
transfer energy as efficiently as possible. In that 
sense, the design of a driver is relatively simple. 
Similarly, a putter’s goal is straight forward. But 
the function of a wedge is more complicated and 
diverse. As a short-range club, it must be able to 
hit a golf ball out of sand, grass, or possibly other 
material; it must be accurate and precise; it must 
allow for meaningful transfer of energy without 
over-powering a difficult shot. Often wedge shots 
are expected to be dynamic, in that the golfer 
wants the ball to move forward, rise upward 
during flight, and spin backward upon landing on 
a green. 

As a demonstration of the precision that a wedge 
might require, take the example a golfer wanting 
to make a 100-yard shot. Let’s say the club head 
rotates just 5⁰ about the axis orthogonal to the 
ground: This indicates that a golfer could hit an 
otherwise perfect shot with the appropriate  

amount of force applied to the ball, the correct 
directional motion of the club, but if the position 
of the impact on the club face is such that the club 
head rotates just 5⁰ off, an otherwise good shot 
could turn into an 8.7-yard distortion, which 
might be the difference between making or 
missing a green. 

 

Conservation of Energy: According to classical 
physics, energy is neither created nor destroyed 
(golf physics can neglect relativistic and quantum 
effects). This conservation law has a direct impact 
on understanding of what makes a good golf 
swing. A golf ball sitting at rest in a sand trap is 
experiencing kinetic energy of zero. In order to 
set the golf ball in motion the club must transfer 
energy to the golf ball. This energy is transferred 
in a split second upon impact with the ball. The 
ball experiences a warping as it gains elastic 
potential energy, and then springs off the club 
head as its elastic potential energy is converted to 
kinetic energy. 

 

An important aspect of wedge shots is that much 
energy is lost as the club interacts with ground 
material. The club will experience both static and 
dynamic friction when it impacts the grass, dirt, 
or sand surrounding the ball. The more energy is 
lost here, the less of the swing energy will be 
translated to the golf ball. 

Equal and Opposite Forces: According to 
Newton’s Third Law of Motion, for any force in 
nature, there is an equal and opposite reaction. So 
when the club impacts the ball, the force of the 
club hitting the ball is countered by an equal and 
opposite force of the ball hitting the club. This 
influences the position of the club. 
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Angular Momentum: Momentum is described in 
two forms: translational and rotational. 
Rotational momentum, also called angular 

momentum, �⃗� , describes the rotational motion of 
an object. 

 

and if taken in a single component direction 𝑧, will 
be 

 

where 𝜔 is the object’s angular velocity, and 𝐼 is 
moment of inertia, an object’s resistance to 
rotation. According to classical physics, an 
object’s angular momentum is conserved unless 
acted on by an outside torque, 𝜏 . 

 

If the club is being held such that it is allowed to 
rotate about the axis that goes through its shaft, 
the force that the ball will exert upon impact will 
become a torque on the club head. 
 

1.2 Traditional vs. Cutter Wedge Design 
The Cutter Wedge has many elements that are the 
same as a traditional wedge, including the 
material composition and the approximate 
overall mass. Design elements that are shared 
with a traditional wedge include the shaft, grip, 
loft, and lie.  The Cutter Wedge clearly differs from 
a traditional wedge club in design of the club 
head.  

The elements of the head that are different are the 
size and shape of the face, the U-shaped back-
weighting, the width and geometry of the leading 
edge, and the V-shaped bottom of the sole which 
comes up into a slightly curved yet arched back-
side of the sole. All of these elements work and fit 
together to form this novel design.  

2. CLUB FACE 
The club face of the Cutter Wedge is perhaps its 
most visually obvious distinguishing feature. The 
Cutter Wedge face is larger than a traditional face, 

and the Cutter Wedge face is symmetrical. (See 
Figure 1.) Contrastingly, a traditional wedge 
typically has a sizable toe, making the face lop-
sided. This difference in face shape and surface 
area may change the probability of hitting the 
ball, may change the size of the sweet spot, and 
may affect the backspin of a shot. Related to the 
different face shape is the unique U-shaped back-
weighting. (See Figure 2.) 

A traditional wedge will have either perimeter 
back weighting or a solid mass on the back of the 
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club head, which is used to increase the moment 
of inertia (MOI), so that the club head will rotate 
less during a shot. The Cutter Wedge reimagines 
this weighting and redistributes it into a crescent 
along the bottom of its back in order to 
compensate for the different mass distribution of 
the club face. For the purposes of a proper 
comparison, a CAD rendering of a traditional 

wedge, shown in Figure 3, which provides an 
example of a typical wedge.   

Figure 4 shows a CAD rendering of the Cutter 
Wedge face. Total surface area of each face as well 
as, area within a probability circle was examined.  

2.1 Total Surface Area 
It is clear by visual inspection that the total 
surface area of the Cutter Wedge face is greater, 
and indeed using a CAD surface area calculator of 
a typical traditional wedge rings in at 
𝟑𝟎. 𝟗𝟔𝟖 𝒄𝒎𝟐, whereas the Cutter Wedge has a  

𝟑𝟔. 𝟐𝟏𝟖 𝒄𝒎𝟐 surface area, which is 
approximately 17% greater than that of the 
traditional wedge. This additional surface area 
can improve the probability of a golf shot making 
contact with the ball. 

2.2 Probability Circle 
While total surface area of the club face can be 
important in the probability of making a shot, the 
distribution of that surface area over the face 
shape might be even more meaningful.  

To try to quantify this concept, a black circle is 
drawn in each of the Figures 3 and 4.  These 
circles were optimized so that the maximum size 
circle that could fit fully on the face was placed on 
the image. Although, the black circle on the 
traditional wedge (Figure 3.) is not in the center 
of the club face, it is where the largest circle could 
be created. 

This “probability circle" demonstrates the idea 
that the golfer can identify a single point on the 
club which is the intended impact point or sweet 
spot however, random probability and error will 
create a scattering of actual impact points. If the 
probabilities and errors are random, the impact 
scatter would start to form a perfect circle over 
time. A golfer can maximize their probability of 
making a shot by identifying a center point that 
maximizes the area of that circle.  

The maximized circle of each club can be 
compared: the traditional wedge allows for a 
maximum circle of area 𝟐𝟑. 𝟖 𝒄𝒎𝟐 ±  𝟐. 𝟐 𝒄𝒎𝟐, 
and the Cutter Wedge allows for a maximum 
circle of area 𝟑𝟑. 𝟐 𝒄𝒎𝟐 ±  𝟐. 𝟔 𝒄𝒎𝟐.   The Cutter 
Wedge has an approximately 39% larger 
“Probability Circle”.  

Admittedly, this is an imperfect metric, but 
quantifying a golf player’s “chances" of making a 
shot is a complicated task, and qualitatively, it 
seems reasonable that a club head with a more 
evenly distributed surface area could provide a 
significant advantage.  Perhaps most importantly, 
the typical “toe" characteristic that has 
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dominated traditional wedge design, which is 
clearly displayed in this example, meaning the 
probability circle is much farther from the shaft 
axis of rotation, which means that a shot in the 
center of this circle would be more likely to rotate 
the club head and direct the ball off the intended 
direction. 

2.3   Grooves and Spin 
Golfers typically consider back spin to be a 
positive feature of a wedge shot. Spin is created 
primarily with grooves on the face of the club, 
which create a friction that causes the golf ball to 
spin such that the top of the ball has a direction of 
motion opposite that of the ball’s motion. The 
example club face in Figure 3 is a typical example 
of a traditional club’s groove marks. There are 
only 13 distinct groove lines on this example 
versus 18 on the Cutter Wedge, meaning there are 
18 distinct points of possible groove contact if a 
ball is on an upward trajectory after an impact 
with the Cutter Wedge. Further, the traditional 
wedge has a “grooved surface area" of 
approximately 𝟐𝟐 𝒄𝒎𝟐 ±  𝟑 𝒄𝒎𝟐, whereas the 
Cutter Wedge has 𝟑𝟑 𝒄𝒎𝟐 ±  𝟑 𝒄𝒎𝟐.  

The Cutter Wedge has 50% more grooved 
surface area. Also, the Cutter Wedge’s grooves 
are symmetrical and centered which can prove to 
be a greater advantage when struck within the 
“Probability Circle”. 

2.4 Analysis - Cutter Wedge Improvements 
The Cutter Wedge has a larger total surface area 
and a more evenly distributed surface area, which 
provides a higher probability of a golfer making a 
shot and a higher probability of hitting a shot in 
the intended direction. Also more grooves over 
more surface area makes the Cutter Wedge more 
likely to provide groove contact with the ball and 
support back spin. 

3. LEADING EDGE 
The leading edge is the edge between the club face 
and the sole of the club head. It is called “leading" 
because it is the most forward part of the club 

during a swing. It is the element of the club which 
is designed to impact the ground material first. 
Depending on the shot and the location, a golfer 
might expect to hit dirt, grass, sand, gravel, or 
other ground materials while trying to get the 
leading edge under the ball. Presumably, a 
longer/wider leading edge means more surface 
frictional resistance from ground material and 
therefore, more energy is needed for making the 
shot, as well as increased precision in directing 
the energy in the desired direction. 

3.1 Geometry Comparison 
The definition of a leading edge is somewhat 
geometrically ambiguous, so in order to quantify 
and compare the leading edges of both clubs, an 
arclength was measured. This arclength was the 
measure of the curve along the base of the club 
face. In order to identify the endpoint points of 
this curve measurement, 1 𝑚𝑚 as measured 
vertically up the face from the center of the base. 
The curve endpoints were determined by this 
1 𝑚𝑚 “high water mark". This arclength seems 
like an appropriate metric for the leading edge 
because it is a geometric edge (because it is the 
meeting of two surfaces), and because the 1 𝑚𝑚 
delimiter keeps the measured distance 
constrained to the front-most portion of the 
clubhead. According to this measurement, the 
traditional wedge has a 𝟑. 𝟒 𝒄𝒎 ±  𝟎. 𝟔 𝒄𝒎 
leading edge, and the Cutter Wedge has a 
𝟏. 𝟏 𝒄𝒎 ±  𝟎. 𝟔 𝒄𝒎 leading edge. the Cutter 
Wedge has approximately 68% less leading 
edge. 
 

3.2 Analysis - Cutter Wedge Improvements 
Traditional wedges have a “flatter" parabolic 
curve forming the base of the face, meaning they 
will typically have more leading edge than the 
Cutter Wedge, which has a steeper parabolic 
curve.  

During a swing, the traditional wedge will 
typically leave a significant scar or divot in the 
ground. Watching video of these traditional 
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wedge shots in slow motion, the amount of 
material being displaced by the traditional club 
might make one wonder how any energy is left for 
moving the golf ball.   

The Cutter Wedge and its smaller leading edge 
will have less contact with the ground material 
surrounding the golf ball, and therefore conserve 
more energy for transferring to the golf ball. 
Furthermore, less ground material interference 
may increase the accuracy of a shot in that the 
leading edge will be less likely to catch on any one 
part of the ground material and rotate the club 
face. 

4. Sole Shape 
Traditional soles will typically be either 
completely rounded or have a step and a grind, 
but the Cutter Wedge, as shown in Figure 5, has a 
“flattened out" sole. Also, a traditional wedge  

 

 

 

 

 

 

 

typically has a wider leading edge and a sole 
which spans the width of the leading edge, but the 
Cutter Wedge has a smaller leading edge and 
smaller span of sole at the base (as shown in 
Section 3.1). The Cutter Wedge’s narrower 
leading edge may tend to give the it more of an 
ability to “cut" through material because it will 
have less frictional resistance from the leading 
part of the sole interacting with turf. 
Furthermore, a traditional sole may experience 
more build up of ground material in front of the 
sole. The Cutter Wedge with its shorter leading 
sole, as well as a flatter sole, should experience 
less dynamic friction, and this should allow the 
Cutter Wedge to get its center of mass under the 
golf ball more easily. 

4.1 Self-Correction & Aligning 
The Cutter Wedge claims to be “self-aligning” 
and/or “self-correcting””, which at first glance 
seems too good to be true, but upon further 
inspection of the very unique sole geometry, this 
may be a reasonable claim. Because the leading 
part of the sole of the Cutter Wedge is narrow, it 
may act similarly to how the tip of a jet-ski cuts 
through water and then stay upright because of 
the balancing pressure on either side of the hull. 
The sides of the Cutter Wedge may experience a 
similar effect from ground material which puts 
upward pressure on the sides of the club head. In 
this sense, the Cutter Wedge may very well be 
self-aligning.   

The state the obvious but important element 
regarding the claim of “self-aligning”, the Cutter 
Wedges face shape is simple yet effective in the 
aiming toward a target vs. guessing or having 
“feel” or “intuition” when a golfer is aiming at an 
intended target.  The Cutter Wedges face shape is 
clearly an “Aiming” instrument. 
 

5. Results and Discussion 
After comparing geometries and physical 
properties, it seems clear that the Cutter Wedge is 
an improvement for golfers wanting to make a 
wedge shot.   Based on physics and obvious design 
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elements, the Cutter Wedge is in my opinion, a 
more efficient tool when performing such a 
complex and difficult task as the golf wedge 
proposes.   

The Cutter Wedge has a larger and symmetrical 
club face which improves shot probabilities, 
precision, and backspin. It has a leading edge that 
presents a smaller orthogonal projection and will 

therefore, generally cause less loss of energy due 
to resistance from ground material. The flattened 
arcuate sole will cause less and ground 
interference. All these innovative components 
working together form a unique new golf head 
design, and may raise the expectations golfers 
have of their clubs. 

6. ACKNOWLEDGEMENTS 
Work supported by Cutter Golf. 

7. AUTHOR INFORMATION 
Laura Tseng is a physicist, and is currently an 
independent researcher. She received a Bachelor 
of Science in Physics from The University of Texas 
at Austin, and has certifications in computer 
science and scientific computation. She worked as 
a research physicist at Applied Research 
Laboratories for several years before becoming 
an independent contractor. She has experience in 
experimental physics, applied research science, 
data analysis, mechanical engineering, and 
computer programming. 

* Ltseng@utexas.edu 

8. REFERENCES 
[1] Golf Distillery Inc. Club parts illustrated 
definitions. https://www.golfdistillery.com/defi
nitions/clubparts/, 2020. Accessed: September 
2020. 
[2] John R. Taylor. Classical Mechanics. 
University Science Books, Sausalito, California, 
2005.  

[3] USGA. Science of golf: The physics of 
spin. https://www.usga.org/content/usga/home
page/videos/2015/09/21/science-of-golf–
thephysics-of-spin-4499666806001.html, 2015. 
Accessed: September 2020.  

[4] Golf Distillery Inc. Leading 
edge. https://www.golfdistillery.com/definitions

https://www.golfdistillery.com/de
https://www.usga.org/content/usga/homepage/videos/2015/09/21/science-of-golf%E2%80%93thephysics-of-spin-4499666806001.html
https://www.usga.org/content/usga/homepage/videos/2015/09/21/science-of-golf%E2%80%93thephysics-of-spin-4499666806001.html
https://www.usga.org/content/usga/homepage/videos/2015/09/21/science-of-golf%E2%80%93thephysics-of-spin-4499666806001.html
https://www.golfdistillery.com/de


September 2020 

 
8 

 

/clubparts/leading-edge/, 2020. Accessed: 
September 2020. 

 


