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INTRODUCTION:
MORE THAN JUST A
KNOT

The necktie is more
than a strip of silk or
polyester draped
around a collar. It is a
statement of intent, a
marker of occasion,
and for many, a daily
ritual of self-
presentation. At its
heart lies a surprisingly
complex system of
folds, loops, and tucks.

While most people
know one or two knots,
the total number of
distinct ways to tie a
tie has been
systematically

catalogued. This is the
story of The 85 Ways
To Tie A Tie The
Science And
Aesthetics Of Tie
Knots, a journey from
pure geometry to the
art of personal style.

This figure is not a
marketing gimmick. It
is the result of rigorous
combinatorial analysis,
most famously by


https://www.everybodystreet.com/

mathematicians

Thomas Fink and Yong
Mao. They devised a
system to classify
knots based on the
number of moves, the
symmetry of the
winding, and the final
shape. Their work
revealed that the
universe of possible
necktie knots is finite,
elegant, and
surprisingly large. The
science behind the
knot is about friction,

geometry, and
stability. The
aesthetics are about
proportion, balance,

and the silent message
you send to everyone
you meet.

In this article, we will
explore the fascinating
intersection of logic
and beauty. We will
break down the
principles that govern
The 85 Ways To Tie
A Tie The Science
And Aesthetics Of

Tie Knots, look at the
most important knots
in detail, and help you
understand why
choosing the right knot
matters more than you
might think.

THE SCIENCE: HOW
MATHEMATICS
CLASSIFIES A
NECKTIE KNOT

Before the 1990s,
creating a new knot
was largely a matter of
experimentation.
Tailors and dandies
would try variations,
and if a knot looked
good and stayed in
place, it entered the
canon. The
breakthrough came
when mathematicians

applied discrete
mathematics to the
process. They

modelled the tie as a
ribbon, and the tying
process as a sequence
of winding and tucking
moves.
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The key insight was
that a necktie knot can
be defined by three
parameters: the
number of times the
wide end of the tie is
wound around the
narrow end (winding
number), the number
of times the tip is
tucked through the
front loop (tucking
number), and the
symmetry of the
pattern. By limiting the
analysis to practical
knots that can be
easily tied and untied,
and that produce a
stable, attractive
shape, Fink and Mao
identified exactly 85
distinct knots.

Friction
and

Form:

The
Physics of
a Good
Knot

The science of a tie
knot is not just about
counting loops. Physics
plays a crucial role.
The knot must hold its
shape under the
tension of a day at
work or a night of
celebration. This
depends on friction
between the fabric
surfaces. A silk tie has
low friction, which is
why many knots
require a dimple to
lock the layers
together. The tighter
the weave and the
greater the internal
pressure, the more



secure the knot.

Furthermore, the
geometry of the knot
determines its load-
bearing capacity. A
symmetrical knot
distributes pressure
evenly, while an
asymmetrical knot
creates a dynamic,
slightly rakish look. The
mathematicians found
that the 85 knots form
a family, with the
simplest being the
Four-in-Hand (one
winding, one tuck) and
the most complex
being variations of the
Trinity or Eldredge
knots, which involve
multiple layers and
intricate passes.

The
Winding

Number
and

Tucking
Number

To understand the
classification, you need
to grasp two core
concepts:

e Winding
number: The
number of full
wraps of the
wide end around
the narrow end
before the final
tuck. This ranges
from zero (very
rare) to five or
more for
complex knots.

e Tucking
number: The
number of times
the wide end is
passed through
the loop at the
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front of the knot.
This determines
the layered
appearance.

By varying these two
numbers, you create
different shapes, sizes,
and levels of
symmetry. The 85
ways are not just
variations on a theme;
they are
mathematically distinct
nodes in a network of
possibilities. This is the
core of The 85 Ways
To Tie A Tie The
Science And
Aesthetics Of Tie
Knots.

THE AESTHETICS:
WHY ONE KNOT
OVER ANOTHER?

If science tells us what
is possible, aesthetics
tells us what is
appropriate. The
choice of a tie knot is a
subtle form of
communication. A

large, wide knot like
the Windsor signals
confidence, formality,
and authority. A small,
narrow knot like the
Four-in-Hand suggests
simplicity, casualness,
or even understated
rebellion.

The aesthetic
evaluation of a knot
depends on three main
factors:

1. Proportion: The
knot must match
the width of the
tie, the width of
the shirt collar,
and the size of
the wearer’s face
and frame.

2. Symmetry:
Many classic
knots are
symmetrical,
creating a solid,
triangular base.
Asymmetrical
knots can be
stylish but
require careful



alignment.

3. Dimple: The
small indentation
just below the
knot is often
considered the
hallmark of a
well-tied tie. It
adds depth and
movement.

The Four-
In-Hand:
The
Everyday
Classic

This is the knot most
people learn first. It is
asymmetrical, slightly
tapered, and easy to
tie. The Four-in-Hand
(winding number 1,
tucking number 1) is
perfect for standard
spread collars and

medium-width ties. Its
beauty lies in its
imperfection. The
slight off-centre tilt
gives it a natural,
effortless look.

For the science
enthusiast, it is the
starting point of the
entire family of 85
knots. It is the simplest
non-trivial knot, and its
properties define the
base pattern from
which all others
branch.

The Half-
Windsor:
The

Versatile
Middle
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Ground

The Half-Windsor
strikes a balance
between the small
Four-in-Hand and the
large Windsor. It is
more symmetrical than
the Four-in-Hand but
not as bulky. It works
well with most collar
styles and tie fabrics.
This knot is a good
choice for job
interviews or business
meetings where you
want to appear
polished but not overly
formal.

In the scientific
classification, the Half-
Windsor involves three
moves instead of the
Four-in-Hand’s two.
This increases the
winding number and
creates a fuller shape.

The Full
Windsor:
The
Power
Knot

The Windsor (also
known as the Double
Windsor) is the
ultimate symbol of
formal elegance. It is
large, symmetrical,
and creates a wide,
triangular base. It pairs
best with a spread
collar and a tie made
of a thicker fabric. The
Windsor has a winding
number of 2 and a
tucking number of 1,
but its execution
requires more passes,
making it geometrically
richer.

While the Windsor is
one of the most



recognizable knots, it is
not for everyone. On a
short person or with a
narrow tie, it can look
overwhelming. This is
where the science of
proportion intersects
with the art of dressing
well.

The Pratt
Knot: The
American
Upstart

The Pratt knot (also
called the Shelby knot)
was invented in 1989.
It is a reverse knot,
meaning the tie is
turned inside out
during the initial steps.
The result is a neat,
medium-sized knot
with a clean finish. It is
versatile and works
well with most collars.
The Pratt is a great

example of how the 85
ways include modern
inventions, not just
historical ones.

The
Eldredge
and
Trinity:
The
Sculptura
| Knots

For the adventurous,
the Eldredge and
Trinity knots represent
the furthest extremes
of The 85 Ways To
Tie A Tie The
Science And
Aesthetics Of Tie
Knots. These knots
involve multiple layers
of fabric, creating a
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woven, almost
sculptural appearance.
They require patience
and practice, but they
guarantee attention.

These knots are not
appropriate for
business settings. They
are for weddings,
parties, or any
occasion where you
want your tie to be a
conversation starter.
They are the haute
couture of knots,
demonstrating that the
science of winding and
tucking can produce
objects of genuine
artistic beauty.

HOW TO CHOOSE
THE RIGHT KNOT
FOR THE
OCCASION

Knowing the 85 ways is
one thing. Knowing
which one to use is
another. Here is a
practical guide based
on the principles of

science and aesthetics.

Consider
Your
Collar

e Point collar:
Best for small to
medium knots. A
Four-in-Hand or
Pratt works well.
A large Windsor
may look out of
place.

e Spread collar:
Designed for
larger knots. A
Half-Windsor or
Full Windsor fills
the space
elegantly.

e Button-down
collar: Casual. A
Four-in-Hand is
the classic
choice. Avoid
overly complex
knots.

e Club collar: A



smaller, rounded
collar. Stick to a
Four-in-Hand or a
simple Oriental
knot.

Consider
Your Face
Shape

* Round face: A

longer,
asymmetrical
knot like the
Four-in-Hand can
help elongate the
face.

Long face: A
wider, more
symmetrical knot
like the Windsor
can add width
and balance.
Square face:
Almost any knot
works, but a
medium-sized
symmetrical knot
is a safe bet.
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Consider
the Fabric

¢ Silk: Works for
all knots. Friction
is lower, so a
dimple helps
security.

e Wool or cotton:
Greater friction.
Simpler knots are
often better to
avoid excessive
bulk.

e Knitted or
textured ties:
These have a
softer structure.
A Four-in-Hand is
the natural
choice. Complex
knots may look
messy.

THE ART OF THE
DIMPLE

No discussion of
aesthetics is complete
without the dimple.
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The dimple is the small
depression that forms
just below the knot. It
is not an accident. It is
created deliberately by
pinching the fabric
while tightening the
knot. The science
behind the dimple is
simple: it creates a
stable, three-
dimensional shape that
reflects light
differently, adding
sophistication.

A well-formed dimple is
the difference between
a tie that looks tied
and a tie that looks
sculpted. It is a small
detail with a big
impact. Mastering the
dimple is a mark of a
true connoisseur of
neckwear.

BEYOND THE
CLASSICS:
EXPLORING THE 85

Most men will never
need to learn all 85
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knots. But knowing
that they exist expands
the possibilities of
personal style. For
example, the
Christensen knot (also
called the cross knot)
is an elegant variation
ideal for cutaway
collars. The St. Andrew
knot is a reversed
version of the Half-
Windsor with a
distinctive diagonal.
The Balthus knot is a
massive, wide knot
named after the
painter, which requires
a tie of exceptional
length to tie.

Each knot has a unique
character. Some are
compact and dense,
others are wide and
open. Some are
symmetrical, others
are asymmetrical. The
85 ways are not just a
mathematical curiosity;
they are a resource for
anyone who takes
dressing seriously.



They allow you to
match a knot to a
mood, a tie, a shirt,
and a moment with
precision.

CONCLUSION: THE
ENDLESS
POSSIBILITY OF A
SIMPLE NECKTIE

The necktie is a small
piece of fabric, but the
science and aesthetics
of its knots form a rich
and surprising world.
The 85 Ways To Tie
A Tie The Science
And Aesthetics Of
Tie Knots is a
discovery that
connects mathematics,
physics, and fashion in
a single, elegant act.
Whether you prefer the
simplicity of the Four-
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in-Hand, the authority
of the Windsor, or the

artistry of the
Eldredge, you are
participating in a

tradition that combines
logic with beauty.

The next time you
stand before a mirror,
tie in hand, remember
that you are not just
making a knot. You are
making a choice. A
choice of geometry. A
choice of proportion. A
choice of statement.
The 85 ways are
waiting for you.
Explore them, master
the ones that suit you,
and let your tie speak
with quiet confidence.
In the science of the
knot, there is art. In
the art of the knot,
there is character.
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