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Introducing the improved TT Hoves Pro version 3.200! We've
added new glyphs and languages to further expand the type-
face's functionality.

TT Hoves Pro is one of our studio's bestsellers, part of our
core set of versatile fonts. It is a Scandinavian sans serif with
a character that is neutral yet recognizable. An important
characteristic of this font is its visual lack of contrast. All
terminals are aligned on the same level, and the triangular
glyphs feature wide horizontal strokes.

The name TT Hoves is formed from the first syllables of two
words: horizontals and verticals. It emphasizes the predomi-
nance of horizontal and vertical strokes in the glyph design. In
creating this typeface, we aimed to provide a tool for designers
that is convenient and functional, yet also stylish and aesthetic.

Hor

Thanks to its extensive character set, large number of font
styles, and broad language support, TT Hoves Pro can solve
a multitude of diverse tasks. Even more possibilities and
creative freedom are offered to designers by the variable font,
TT Hoves Pro VF, which can change along three axes: width,
weight, and slant.

The typeface family also includes a Mono subfamily. In its
design, we've preserved the main characteristics and stylistic
features of the primary subfamily, but at the same time, we
made the glyphs of many glyphs more display-oriented. This
gives the Mono fonts a special flair and allows them to be
used for design-focused tasks. For example, in the Cyrillic set,
serifs have been added to several characters, resulting in a
more even text texture. Interesting details include a set with

a three-legged lowercase ‘T’ and a serif on the ‘6’. The form
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of ‘Cc’ differs between the Cyrillic and Latin character sets,
which helps avoid confusion when using the font in program-
ming code.

In the updated version, we've added support for new lan-
guages and expanded the Latin and Cyrillic character sets.
Specifically, we added lowercase punctuation and currency
symbols: Uzbekistani Sum, Kyrgystani Som, and Tugrik (for all
cases and forms).

TT Hoves Pro can easily be used in any modern project. Itis
ideal for web design and use in applications. It is perfectly
suited for branding, packaging design, and print. The font has
good readability and works excellently both in text blocks and
at large point sizes.
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https://typetype.org/fonts/tt-hoves-pro/?utm_source=specimen&utm_medium=pdf

The updated TT Hoves Pro features:

+ 5 subfamilies: Compact, Normal,
Condensed, Expanded, and Mono

+ 96 styles: 40 uprights, 40 italics,
14 monospaced styles, and 2 variable fonts

+ 1,716 glyphs in each style of the Compact, Normal,
Condensed, and Expanded subfamilies, and 1,229 glyphs
in each style of the Mono subfamily

+ 41 OpenType features, including ligatures
and stylistic alternates

+ Support for over 270 languages
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The horizon

Border between the surface
of a celestial body and its sky
when viewed from the per-
spective of an observer.

The visible horizon, which is the refract-
ed horizon obscured by terrain, and on
Earth it can also be obscured by life
forms such as trees, nature and/or hu-
man constructs such as buildings.

There is also an imaginary astronomical, celestial, or theoretical horizon, part
of the horizontal coordinate system, which is an infinite eye-level plane per-
pendicular to a line that runs from the center of a celestial body through the
observer and out to space. It is used to calculate "horizon dip,” which is the
difference between the astronomical horizon and the sea horizon measured
in arcs. Horizon dip is one factor taken into account in navigation by the stars.

The true horizon surrounds the observer and it is typically assumed to be a circle, drawn on the surface of a perfectly
spherical model of the relevant celestial body, i.e., a small circle of the local osculating sphere. With respect to Earth, the
center of the true horizon is below the observer and below sea level. Its radius or horizontal distance from the observer
varies slightly from day to day due to atmospheric refraction, which is greatly affected by weather conditions. Also, the
higher the observer's eyes are from sea level, the farther away the horizon is from the observer. For instance, in standard
atmospheric conditions, for an observer with eye level above sea level by 1.8 m the horizon is at a distance of about 4.8 km

The horizon

Border between the surface
of a celestial body and its
sky when viewed from the
perspective of an observer.

The visible horizon, which is the re-
fracted horizon obscured by terrain,
and on Earth it can also be obscured
by life forms such as trees, nature or
human constructs such as buildings.

There is also an imaginary astronomical, celestial, or theoretical horizon,
part of the horizontal coordinate system, which is an infinite eye-level
plane perpendicular to a line that runs from the center of a celestial body
through the observer and out to space. It is used to calculate "horizon dip,"
which is the difference between the astronomical horizon and the sea ho-
rizon measured in arcs. Horizon dip is taken into account in navigation.

The true horizon surrounds the observer and it is typically assumed to be a circle, drawn on the surface of

a perfectly spherical model of the relevant celestial bodly, i.e., a small circle of the local osculating sphere.
With respect to Earth, the center of the true horizon is below the observer and below sea level. Its radius or
horizontal distance from the observer varies slightly from day to day due to atmospheric refraction, which is
greatly affected by weather conditions. Also, the higher the observer's eyes are from sea level, the farther
away the horizon is from the observer. For instance, in standard atmospheric conditions, for an observer with



The horizon

Border between the sur-
face of a celestial body
and its sky when viewed
from the perspective.

The visible horizon, which is the
refracted horizon obscured by ter-
rain, and on Earth it can also be
obscured by life forms such as
trees, nature or human constructs.

There is also an imaginary astronomical, celestial, or theoretical ho-
rizon, part of the horizontal coordinate system, which is an infinite
eye-level plane perpendicular to a line that runs from the center of

a celestial body through the observer and out to space. It is used to
calculate "horizon dip," which is the difference between the astronom-
ical horizon in arcs. Horizon dip is one factor taken into in navigation.

The true horizon surrounds the observer and it is typically assumed to be a circle, drawn on the surface
of a perfectly spherical model of the relevant celestial body, i.e., a small circle of the local osculating
sphere. With respect to Earth, the center of the true horizon is below the observer and below sea level.
Its radius or horizontal distance from the observer varies slightly from day to day due to atmospheric
refraction, which is greatly affected by weather conditions. Also, the higher the observer's eyes are
from sea level, the farther away the horizon is from the observer. For instance, in standard atmospheric

The horizon

Border between the
surface of a celestial
body and its sky when
viewed from the per-

The visible horizon, which is
the refracted horizon obscured
by terrain, and on Earth it can
also be obscured by life forms
such as trees, constructs.

There is also an imaginary astronomical, celestial, or theoret-
ical horizon, part of the horizontal coordinate system, which
is an infinite eye-level plane perpendicular to a line that runs
from the center of a celestial body through the observer and
out to space. It is used to calculate "horizon dip," which is the
difference between the astronomical horizon in arcs.

The true horizon surrounds the observer and it is typically assumed to be a circle, drawn
on the surface of a perfectly spherical model of the relevant celestial body, i.e., a small cir-
cle of the local osculating sphere. With respect to Earth, the center of the true horizon is
below the observer and below sea level. Its radius or horizontal distance from the observer
varies slightly from day to day due to atmospheric refraction, which is greatly affected by
weather conditions. Also, the higher the observer's eyes are from sea level, the farther



The horizon

Border between the
surface of a celes-
tial body and 1its
sky perspective.

The visible horizon,wh-
ich 1s the refracted ho-

rizon obscured by terrain,

and on Earth 1t can also
be obscured by others

There is also an imaeinary astronomical, celes-
tial, or theoretical horizon, part of the hori-
zontal coordinate system, which is an infinite
eye-level plane perpendicular to a line that runs
from the center of a celestial body throueh the
observer and out to space, used to calculate.

The true horizon surrounds the observer and it is typically assumed to be
a circle, drawn on the surface of a perfectly spherical model of the rele-
vant celestial body, i.e., a small circle of the local osculating sphere.
With respect to Earth, the center of the true horizon is below the observ-
er and below sea level. Its radius or horizontal distance from the observ-

er varies slightly from day to day due to atmospheric refraction, which
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EXAMPLES
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Neglecting the curvature of the earth, horizontal and

vertical motions of a projectile moving under gravity are

iIndependent of each other Vertical displacement of

a projectile is not affected by the horizontal component

of the launch velocity, and, conversely, the horizontal
displacement is unaffected by the vertical component.

Although the word horizontal is commonly used in
daily life and language (see below), it is subject to
many misconceptions. The concept of horizontality
only makes sense in the context of a clearly mea-
surable gravity field, i.e., in the 'neighborhood’ of

a planet, star, etc. When the gravity field becomes
very weak (the masses are too small or too dis-
tant from the point of interest), the notion of being
horizontal loses its meaning. A plane is horizontal
only at the chosen point. Horizontal planes at two
separate points are not parallel, they intersect. In

general, a horizontal plane will only be perpendic-
ular to a vertical direction if both are specifically
defined with respect to the same point: a direction
is only vertical at the point of reference. Thus both
horizontality and verticality are strictly speaking
local concepts, and it is always necessary to state
to which location the direction or the plane refers
to. The same restriction applies to the straight lines
contained within the plane: they are horizontal only
at the point of reference, and those straight lines
contained in the plane but not passing by the refer-
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EXAMPLES

Neglecting the curvature of the earth, horizontal and
vertical motions of a projectile moving under gravity
are independent of each other. Vertical displacement
of a projectile is not affected by the horizontal compo-
nent of the launch velocity, and, conversely, the hori-
zontal displacement is unaffected by the vertical com-

Although the word horizontal is commonly used in
daily life and language (see below), it is subject to
many misconceptions. The concept of horizontality
only makes sense in the context of a clearly mea-
surable gravity field, i.e., in the 'neighborhood’ of

a planet, star, etc. When the gravity field becomes
very weak (the masses are too small or too distant
from the point of interest), the notion of being hor-
izontal loses its meaning. A plane is horizontal only
at the chosen point. Horizontal planes at two sepa-
rate points are not parallel, they intersect. In gener-

al, a horizontal plane will only be perpendicular to

a vertical direction if both are specifically defined
with respect to the same point: a direction is only
vertical at the point of reference. Thus both hori-
zontality and verticality are strictly speaking local
concepts, and it is always necessary to state to
which location the direction or the plane refers to.
The same restriction applies to the straight lines
contained within the plane: they are horizontal only
at the point of reference, and those straight lines
contained in the plane but not passing by the refer-

In reality, the gravity field of a heterogene-
ous planet such as Earth is deformed due
to the inhomogeneous spatial distribution
of materials with different densities. Actual
horizontal planes are thus not even parallel
even if their reference points are along the
same vertical line, since a vertical line is
slightly curved. At any given location, the
total gravitational force is not quite constant
over time, because the objects that gener-
ate the gravity are moving. For instance, on
Earth the horizontal plane at a given point
(as determined by a pair of spirit levels)
changes with the position of the Moon (arr,
sea and land tides). On a rotating planet

such as Earth, the strictly gravitational pull
of the planet (and other celestial objects
such as the Moon, the Sun, etc)) is differ-
ent from the apparent net force (e.g., on

a free-falling object) that can be measured
in the laboratory or in the field. This differ-
ence is the centrifugal force associated
with the planet's rotation. This is a fictitious
force: it only arises when calculations or
experiments are conducted in non-inertial
frames of reference, such as the surface of
the Earth. The concept of a horizontal plane
is thus anything but simple, although, in
practice, most of these effects and varia-
tions are rather small: they are measurable
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and can be predicted with great accuracy,
but they may not greatly affect our daily

life. This dichotomy between the appar-
ent simplicity of a concept and an actual
complexity of defining (and measuring) it in
scientific terms arises from the fact that the
typical linear scales and dimensions of rele-
vance in dally life are 3 orders of magnitude
(or more) smaller than the size of the Earth
Hence, the world appears to be flat locally,
and horizontal planes in nearby locations
appear to be parallel. Such statements are
nevertheless approximations; whether they
are acceptable in any particular context

or application depends on the applicable

In reality, the gravity field of a heterogene-
ous planet such as Earth is deformed due
to the inhomogeneous spatial distribution
of materials with different densities. Actual
horizontal planes are thus not even parallel
even if their reference points are along
the same vertical line, since a vertical line
is slightly curved. At any given location,
the total gravitational force is not quite
constant over time, because the objects
that generate the gravity are moving. For
instance, on Earth the horizontal plane

at a given point (as determined by a pair
of spirit levels) changes with the position
of the Moon (air, sea and land tides). On

a rotating planet such as Earth, the strictly
gravitational pull of the planet (and other
celestial objects such as the Moon, the
Sun, etc.) is different from the apparent
net force (e.g., on a free-falling object) that
can be measured in the laboratory orin
the field. This difference is the centrifugal
force associated with the planet's rotation.
This is a fictitious force: it only arises when
calculations or experiments are conducted
in non-inertial frames of reference, such

as the surface of the Earth. The concept

of a horizontal plane is thus anything but
simple, although, in practice, most of these
effects and variations are rather small: they
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are measurable and can be predicted with
great accuracy, but they may not greatly
affect our daily life. This dichotomy be-
tween the apparent simplicity of a concept
and an actual complexity of defining (and
measuring) it in scientific terms arises from
the fact that the typical linear scales and
dimensions of relevance in daily life are

3 orders of magnitude (or more) smaller
than the size of the Earth. Hence, the world
appears to be flat locally, and horizontal
planes in nearby locations appear to be
parallel. Such statements are nevertheless
approximations; whether they are accept-
able in any particular context or application
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Neglecting the curvature of the earth, horizontal and
vertical motions of a projectile moving under gravity
are independent of each other. Vertical displacement
of a projectile is not affected by the horizontal compo-
nent of the launch velocity, and, conversely, the hori-
zontal displacement is unaffected by the vertical com-

Although the word horizontal is commonly used in
daily life and language (see below), it is subject to
many misconceptions. The concept of horizontality
only makes sense in the context of a clearly mea-
surable gravity field, i.e., in the 'neighborhood’ of

a planet, star, etc. When the gravity field becomes
very weak (the masses are too small or too dis-
tant from the point of interest), the notion of being
horizontal loses its meaning. A plane is horizontal
only at the chosen point. Horizontal planes at two
separate points are not parallel, they intersect. In

general, a horizontal plane will only be perpendic-
ular to a vertical direction if both are specifically
defined with respect to the same point: a direction
is only vertical at the point of reference. Thus both
horizontality and verticality are strictly speaking
local concepts, and it is always necessary to state
to which location the direction or the plane refers
to. The same restriction applies to the straight lines
contained within the plane: they are horizontal only
at the point of reference, and those straight lines
contained in the plane but not passing by the refer-
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Neglecting the curvature of the earth, horizontal and
vertical motions of a projectile moving under gravity
are independent of each other. Vertical displacement
of a projectile is not affected by the horizontal com-
ponent of the launch velocity, and, conversely, the
horizontal displacement is unaffected by the vertical

Although the word horizontal is commonly used in
daily life and language (see below), it is subject to
many misconceptions. The concept of horizontality
only makes sense in the context of a clearly mea-
surable gravity field, i.e., in the 'neighborhood' of

a planet, star, etc. When the gravity field becomes
very weak (the masses are too small or too dis-
tant from the point of interest), the notion of being
horizontal loses its meaning. A plane is horizontal
only at the chosen point. Horizontal planes at two
separate points are not parallel, they intersect. In

general, a horizontal plane will only be perpendic-
ular to a vertical direction if both are specifically
defined with respect to the same point: a direction
is only vertical at the point of reference. Thus both
horizontality and verticality are strictly speaking
local concepts, and it is always necessary to state
to which location the direction or the plane refers
to. The same restriction applies to the straight lines
contained within the plane: they are horizontal
only at the point of reference, and those straight
lines contained in the plane but not passing by

In reality, the gravity field of a heterogene-
ous planet such as Earth is deformed due
to the inhomogeneous spatial distribution
of materials with different densities. Actual
horizontal planes are thus not even parallel
even if their reference points are along
the same vertical ling, since a vertical line
is slightly curved. At any given location,
the total gravitational force is not quite
constant over time, because the objects
that generate the gravity are moving. For
instance, on Earth the horizontal plane

at a given point (as determined by a pair
of spirit levels) changes with the position
of the Moon (air, sea and land tides). On

a rotating planet such as Earth, the strictly
gravitational pull of the planet (and other
celestial objects such as the Moon, the
Sun, etc.) is different from the apparent
net force (e.g., on a free-falling object) that
can be measured in the laboratory orin
the field. This difference is the centrifugal
force associated with the planet's rotation.
This is a fictitious force: it only arises when
calculations or experiments are conducted
in non-inertial frames of reference, such

as the surface of the Earth. The concept

of a horizontal plane is thus anything but
simple, although, in practice, most of these
effects and variations are rather small: they
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are measurable and can be predicted with
great accuracy, but they may not greatly
affect our daily life. This dichotomy be-
tween the apparent simplicity of a concept
and an actual complexity of defining (and
measuring) it in scientific terms arises from
the fact that the typical linear scales and
dimensions of relevance in daily life are

3 orders of magnitude (or more) smaller
than the size of the Earth. Hence, the world
appears to be flat locally, and horizontal
planes in nearby locations appear to be
parallel. Such statements are nevertheless
approximations; whether they are accept-
able in any particular context or application

In reality, the gravity field of a heterogene-
ous planet such as Earth is deformed due
to the inhomogeneous spatial distribution
of materials with different densities. Actual
horizontal planes are thus not even parallel
even if their reference points are along
the same vertical line, since a vertical line
is slightly curved. At any given location,
the total gravitational force is not quite
constant over time, because the objects
that generate the gravity are moving. For
instance, on Earth the horizontal plane

at a given point (as determined by a pair
of spirit levels) changes with the position
of the Moon (air, sea and land tides). On

a rotating planet such as Earth, the strictly
gravitational pull of the planet (and other
celestial objects such as the Moon, the
Sun, etc.) is different from the apparent
net force (e.g., on a free-falling object) that
can be measured in the laboratory or in
the field. This difference is the centrifugal
force associated with the planet's rotation.
This is a fictitious force: it only arises when
calculations or experiments are conducted
in non-inertial frames of reference, such
as the surface of the Earth. The concept

of a horizontal plane is thus anything

but simple, although, in practice, most

of these effects and variations are rather
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small: they are measurable and can be
predicted with great accuracy, but they
may not greatly affect our daily life. This
dichotomy between the apparent simplic-
ity of a concept and an actual complexity
of defining (and measuring) it in scientific
terms arises from the fact that the typical
linear scales and dimensions of relevance
in daily life are 3 orders of magnitude (or
more) smaller than the size of the Earth.
Hence, the world appears to be flat locally,
and horizontal planes in nearby locations
appear to be parallel. Such statements
are nevertheless approximations; wheth-
er they are acceptable in any particular



Neglecting the curvature of the earth, horizontal and
vertical motions of a projectile moving under gravity
are independent of each other. Vertical displacement
of a projectile is not affected by the horizontal com-
ponent of the launch velocity, and, conversely, the
horizontal displacement is unaffected by the vertical

Neglecting the curvature of the earth, horizontal
and vertical motions of a projectile moving under
gravity are independent of each other. Vertical dis-
placement of a projectile is not affected by the hor-
izontal component of the launch velocity, and, con-
versely, the horizontal displacement is unaffected

Although the word horizontal is commonly used in
daily life and language (see below), it is subject to
many misconceptions. The concept of horizontality
only makes sense in the context of a clearly mea-
surable gravity field, i.e., in the ‘neighborhood’ of

a planet, star, etc. When the gravity field becomes
very weak (the masses are too small or too dis-
tant from the point of interest), the notion of being
horizontal loses its meaning. A plane is horizontal
only at the chosen point. Horizontal planes at two
separate points are not parallel, they intersect. In

general, a horizontal plane will only be perpendic-
ular to a vertical direction if both are specifically
defined with respect to the same point: a direction
is only vertical at the point of reference. Thus both
horizontality and verticality are strictly speaking
local concepts, and it is always necessary to state
to which location the direction or the plane refers
to. The same restriction applies to the straight lines
contained within the plane: they are horizontal
only at the point of reference, and those straight
lines contained in the plane but not passing by

Although the word horizontal is commonly used
in daily life and language (see below), it is sub-
ject to many misconceptions. The concept of
horizontality only makes sense in the context

of a clearly measurable gravity field, i.e., in the
'neighborhood' of a planet, star, etc. When the
gravity field becomes very weak (the masses
are too small or too distant from the point of
interest), the notion of being horizontal loses
its meaning. A plane is horizontal only at the
chosen point. Horizontal planes at two separate

points are not parallel, they intersect. In general,
a horizontal plane will only be perpendicular to

a vertical direction if both are specifically defined
with respect to the same point: a direction is only
vertical at the point of reference. Thus both hori-
zontality and verticality are strictly speaking local
concepts, and it is always necessary to state to
which location the direction or the plane refers
to. The same restriction applies to the straight
lines contained within the plane: they are hori-
zontal only at the point of reference, and those

In reality, the gravity field of a heterogene-
ous planet such as Earth is deformed due
to the inhomogeneous spatial distribution
of materials with different densities. Actual
horizontal planes are thus not even parallel
even if their reference points are along

the same vertical line, since a vertical line
is slightly curved. At any given location,
the total gravitational force is not quite
constant over time, because the objects
that generate the gravity are moving. For
instance, on Earth the horizontal plane

at a given point (as determined by a pair
of spirit levels) changes with the position
of the Moon (air, sea and land tides). On

a rotating planet such as Earth, the strictly
gravitational pull of the planet (and other
celestial objects such as the Moon, the
Sun, etc.) is different from the apparent
net force (e.g., on a free-falling object) that
can be measured in the laboratory or in
the field. This difference is the centrifugal
force associated with the planet's rotation.
This is a fictitious force: it only arises

when calculations or experiments are
conducted in non-inertial frames of ref-
erence, such as the surface of the Earth.
The concept of a horizontal plane is thus
anything but simple, although, in practice,
most of these effects and variations are

rather small: they are measurable and can
be predicted with great accuracy, but they
may not greatly affect our daily life. This
dichotomy between the apparent simplic-
ity of a concept and an actual complexity
of defining (and measuring) it in scientific
terms arises from the fact that the typical
linear scales and dimensions of relevance
in daily life are 3 orders of magnitude (or
more) smaller than the size of the Earth.
Hence, the world appears to be flat locally,
and horizontal planes in nearby locations
appear to be parallel. Such statements
are nevertheless approximations; wheth-
er they are acceptable in any particular

In reality, the gravity field of a heteroge-
neous planet such as Earth is deformed
due to the inhomogeneous spatial distri-
bution of materials with different den-
sities. Actual horizontal planes are thus
not even parallel even if their reference
points are along the same vertical line,
since a vertical line is slightly curved. At
any given location, the total gravitational
force is not quite constant over time,
because the objects that generate the
gravity are moving. For instance, on Earth
the horizontal plane at a given point

(as determined by a pair of spirit levels)
changes with the position of the Moon

(air, sea and land tides). On a rotating
planet such as Earth, the strictly gravita-
tional pull of the planet (and other celes-
tial objects such as the Moon, the Sun,
etc.) is different from the apparent net
force (e.g., on a free-falling object) that
can be measured in the laboratory or in
the field. This difference is the centrif-
ugal force associated with the planet's
rotation. This is a fictitious force: it only
arises when calculations or experiments
are conducted in non-inertial frames of
reference, such as the surface of the
Earth. The concept of a horizontal plane
is thus anything but simple, although, in

practice, most of these effects and var-
iations are rather small: they are meas-
urable and can be predicted with great
accuracy, but they may not greatly affect
our daily life. This dichotomy between
the apparent simplicity of a concept and
an actual complexity of defining (and
measuring) it in scientific terms arises
from the fact that the typical linear scales
and dimensions of relevance in daily

life are 3 orders of magnitude (or more)
smaller than the size of the Earth. Hence,
the world appears to be flat locally, and
horizontal planes in nearby locations ap-
pear to be parallel. Such statements are



Neglecting the curvature of the earth, horizontal
and vertical motions of a projectile moving under
gravity are independent of each other. Vertical
displacement of a projectile is not affected by the
horizontal component of the launch velocity, and,
conversely, the horizontal displacement is unaf-

Although the word horizontal is commonly
used in daily life and language (see below), it
is subject to many misconceptions. The con-
cept of horizontality only makes sense in the
context of a clearly measurable gravity field,
i.e., in the 'neighborhood’ of a planet, star, etc.
When the gravity field becomes very weak (the
masses are too small or too distant from the
point of interest), the notion of being horizon-
tal loses its meaning. A plane is horizontal only
at the chosen point. Horizontal planes at two

separate points are not parallel, they intersect.
In general, a horizontal plane will only be per-
pendicular to a vertical direction if both are
specifically defined with respect to the same
point: a direction is only vertical at the point of
reference. Thus both horizontality and vertical-
ity are strictly speaking local concepts, and it is
always necessary to state to which location the
direction or the plane refers to. The same re-
striction applies to the straight lines contained
within the plane: they are horizontal only at

In reality, the gravity field of a heteroge-
neous planet such as Earth is deformed
due to the inhomogeneous spatial dis-
tribution of materials with different den-
sities. Actual horizontal planes are thus
not even parallel even if their reference
points are along the same vertical line,
since a vertical line is slightly curved.

At any given location, the total gravita-
tional force is not quite constant over
time, because the objects that generate
the gravity are moving. For instance,

on Earth the horizontal plane at a given
point (as determined by a pair of spirit
levels) changes with the position of the

Moon (air, sea and land tides). On a ro-
tating planet such as Earth, the strictly
gravitational pull of the planet (and oth-
er celestial objects such as the Moon,
the Sun, etc.) is different from the
apparent net force (e.g., on a free-fall-
ing object) that can be measured in the
laboratory or in the field. This difference
is the centrifugal force associated with
the planet's rotation. This is a fictitious
force: it only arises when calculations or
experiments are conducted in non-in-
ertial frames of reference, such as the
surface of the Earth. The concept of

a horizontal plane is thus anything but

simple, although, in practice, most of
these effects and variations are rather
small: they are measurable and can be
predicted with great accuracy, but they
may not greatly affect our daily life. This
dichotomy between the apparent sim-
plicity of a concept and an actual com-
plexity of defining (and measuring) it in
scientific terms arises from the fact that
the typical linear scales and dimensions
of relevance in daily life are 3 orders

of magnitude (or more) smaller than
the size of the Earth. Hence, the world
appears to be flat locally, and horizontal
planes in nearby locations appear to be

Neglecting the curvature of the earth, horizontal
and vertical motions of a projectile moving un-
der gravity are independent of each other. Ver-
tical displacement of a projectile is not affected
by the horizontal component of the launch ve-
locity, and, conversely, the horizontal displace-

Although the word horizontal is commonly
used in daily life and language (see below),
it is subject to many misconceptions. The
concept of horizontality only makes sensein
the context of a clearly measurable gravity
field, i.e., in the 'neighborhood’ of a planet,
star, etc. When the gravity field becomes
very weak (the masses are too small or too
distant from the point of interest), the no-
tion of being horizontal loses its meaning.
A plane is horizontal only at the chosen point.

Horizontal planes at two separate points are
not parallel, they intersect. In general, a hor-
izontal plane will only be perpendicular to

a vertical direction if both are specifically
defined with respect to the same point: a di-
rection is only vertical at the point of refer-
ence. Thus both horizontality and verticality
are strictly speaking local concepts, and it
is always necessary to state to which loca-
tion the direction or the plane refers to. The
same restriction applies to the straight lines

In reality, the gravity field of a het-
erogeneous planet such as Earth is
deformed due to the inhomogeneous
spatial distribution of materials with
different densities. Actual horizontal
planes are thus not even parallel even
if their reference points are along

the same vertical line, since a ver-
tical line is slightly curved. At any
given location, the total gravitational
force is not quite constant over time,
because the objects that generate the
gravity are moving. For instance, on
Earth the horizontal plane at a given
point (as determined by a pair of spirit

levels) changes with the position of
the Moon (air, sea and land tides). On
a rotating planet such as Earth, the
strictly gravitational pull of the planet
(and other celestial objects such as
the Moon, the Sun, etc.) is different
from the apparent net force (e.g.,

on a free-falling object) that can be
measured in the laboratory or in the
field. This difference is the centrifu-
gal force associated with the planet’s
rotation. This is a fictitious force:

it only arises when calculations or
experiments are conducted in non-in-
ertial frames of reference, such as the

surface of the Earth. The concept of

a horizontal plane is thus anything but
simple, although, in practice, most of
these effects and variations are rather
small: they are measurable and can

be predicted with great accuracy,

but they may not greatly affect our
daily life. This dichotomy between the
apparent simplicity of a concept and
an actual complexity of defining (and
measuring) it in scientific terms arises
from the fact that the typical linear
scales and dimensions of relevance

in daily life are 3 orders of magnitude
(or more) smaller than the size of the



Neglecting the curvature of the earth, horizon-
tal and vertical motions of a projectile moving
under gravity are independent of each oth-

er. Vertical displacement of a projectile is not
affected by the horizontal component of the
launch velocity, and, conversely, the horizontal

Although the word horizontal is commonly
used in daily life and language (see below),

it is subject to many misconceptions. The
concept of horizontality only makes sense in
the context of a clearly measurable gravity
field, i.e., in the 'neighborhood’ of a planet,
star, etc. When the gravity field becomes
very weak (the masses are too small or too
distant from the point of interest), the notion
of being horizontal loses its meaning. A plane
is horizontal only at the chosen point. Hori-

zontal planes at two separate points are not
parallel, they intersect. In general, a hori-
zontal plane will only be perpendicular to

a vertical direction if both are specifically
defined with respect to the same point: a di-
rection is only vertical at the point of refer-
ence. Thus both horizontality and verticality
are strictly speaking local concepts, and it
is always necessary to state to which loca-
tion the direction or the plane refers to. The
same restriction applies to the straight lines

In reality, the gravity field of a het-
erogeneous planet such as Earth is
deformed due to the inhomogeneous
spatial distribution of materials with
different densities. Actual horizontal
planes are thus not even parallel even
if their reference points are along the
same vertical line, since a vertical line
is slightly curved. At any given loca-
tion, the total gravitational force is
not quite constant over time, because
the objects that generate the gravity
are moving. For instance, on Earth
the horizontal plane at a given point
(as determined by a pair of spirit

levels) changes with the position of
the Moon (air, sea and land tides). On
a rotating planet such as Earth, the
strictly gravitational pull of the planet
(and other celestial objects such as
the Moon, the Sun, etc.) is different
from the apparent net force (e.g.,

on a free-falling object) that can be
measured in the laboratory or in the
field. This difference is the centrifu-
gal force associated with the planet's
rotation. This is a fictitious force: it
only arises when calculations or ex-
periments are conducted in non-iner-
tial frames of reference, such as the

surface of the Earth. The concept of

a horizontal plane is thus anything but
simple, although, in practice, most

of these effects and variations are
rather small: they are measurable and
can be predicted with great accuracy,
but they may not greatly affect our
daily life. This dichotomy between the
apparent simplicity of a concept and
an actual complexity of defining (and
measuring) it in scientific terms aris-
es from the fact that the typical linear
scales and dimensions of relevance

in daily life are 3 orders of magnitude
(or more) smaller than the size of the

Neglecting the curvature of the earth, horizon-
tal and vertical motions of a projectile moving
under gravity are independent of each oth-

er. Vertical displacement of a projectile is not
affected by the horizontal component of the
launch velocity, and, conversely, the horizon-

Although the word horizontal is commonly
used in daily life and language (see below),
it is subject to many misconceptions. The
concept of horizontality only makes sense in
the context of a clearly measurable gravity
field, i.e., in the 'neighborhood’ of a planet,
star, etc. When the gravity field becomes
very weak (the masses are too small or too
distant from the point of interest), the no-
tion of being horizontal loses its meaning.
A plane is horizontal only at the chosen

point. Horizontal planes at two separate
points are not parallel, they intersect. In
general, a horizontal plane will only be per-
pendicular to a vertical direction if both

are specifically defined with respect to the
same point: a direction is only vertical at
the point of reference. Thus both horizon-
tality and verticality are strictly speaking
local concepts, and it is always necessary to
state to which location the direction or the
plane refers to. The same restriction applies

In reality, the gravity field of a het-
erogeneous planet such as Earth is
deformed due to the inhomogeneous
spatial distribution of materials with
different densities. Actual horizon-
tal planes are thus not even parallel
even if their reference points are
along the same vertical line, since

a vertical line is slightly curved. At
any given location, the total gravi-
tational force is not quite constant
over time, because the objects that
generate the gravity are moving.

For instance, on Earth the horizontal
plane at a given point (as determined

by a pair of spirit levels) changes
with the position of the Moon (air,
sea and land tides). On a rotating
planet such as Earth, the strictly
gravitational pull of the planet (and
other celestial objects such as the
Moon, the Sun, etc.) is different
from the apparent net force (e.g.,
on a free-falling object) that can be
measured in the laboratory or in the
field. This difference is the cen-
trifugal force associated with the
planet’'s rotation. This is a fictitious
force: it only arises when calcula-
tions or experiments are conducted

in non-inertial frames of reference,
such as the surface of the Earth.

The concept of a horizontal plane is
thus anything but simple, although,
in practice, most of these effects
and variations are rather small: they
are measurable and can be predicted
with great accuracy, but they may
not greatly affect our daily life. This
dichotomy between the apparent
simplicity of a concept and an actual
complexity of defining (and measur-
ing) it in scientific terms arises from
the fact that the typical linear scales
and dimensions of relevance in daily
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Der Horizont ist eine Linie, die den Himmel von der
Erde abgrenzt. Bei dem naturlichen Horizont hangt
der Verlauf dieser Grenzlinie von Standort und Hohe
des Beobachters sowie den ortlichen Gegebenhei-
ten der umgebenden Landschaft ab, uber dem Meer
wird diese Linie auch Kimm genannt. Vom Horizont

O horizonte é definido como a linha aparente ao
longo da qual, em lugares abertos e planos, ob-
servamos gue o céu parece tocar a terra ou o mar.
Pela definicao, pode se considera-lo mesmo em
areas nao planas, embora nao se possa observar.
Na situacao ideal - a pessoa estd em pé, na praia, €

Horisontti eli taivaanranta on naennainen viiva,
joka erottaa toisistaan maan ja taivaan jakaen
nakokentan kaikki suunnat kahteen osaan:
niihin, jotka kohtaavat Maan pinnan, ja niihin,
jotka eivat kohtaa. Monissa paikoissa todellinen
horisontti ei ole nakyvissa, silla sen peittavat

Ufuk, gok ile yer ya da deniz duzeyini hayali ola-

rak ayiran cizgidir. Gercek ufuk genellikle, agaclar,
daglar ve binalarla ortuldtagu icin gok ile yerin birbi-
rini kestigi bu noktalara goranur ufuk denir. Astro-
nomide, gozlem yapan kisinin bulundugu noktadan
(gdzlemcinin gdézunden dogru) yatay olarak cizilen

KepiHETIH KOKXNEKTIH KallbIKTbIFbl, 9FHW 6aKblna-
VLbl TYPFaH OPHbIHAH Xep OeTiHIH OFaH KepPiHETIH eH
LanfFan HykKTenepiHe geniHri d KawbIKTblFbl CON 6aKpl-
nayLbIHbIH, Xep 6eTiHeH (TeHi3ae cy OeTiHiH aeHren-
IHEeH) KaHgal ga 6ip h OMIKTIKTe TypPFaHObIFbIHA XaHEe
allHanacblHOaFbl XepaiH 6enepiHe Teyenai 6onagsbl.

Trudce khi loai ngudi phat minh ra dai phat thanh va
dién bao thi khoang céch téi chan trai cé thé nhin
thay & trén bién la cuc ky quan trong vi né thé hién
pham vi t6i da cé thé truyén tin va tam nhin. Tham chi
ngay nay, khi diéu khién moét chiéc may bay theo quy
tac VFR (Vision flight rules), la tap hgp nhiing quy tac
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