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Overview

What does the MIL/MOA Range
Calculator do?

A tool for rangefinding, the Wndsn MIL/MOA Range
Calculator (MMC) enables you to take out the guess
work of gauging distance, enabling accurate range esti-
mation and eliminating mental calculation errors while
under stress. Simply input the MIL or MOA as read in
your reticle and you’ll have the distance to the object
of known size, all by aligning the provided string across
the scales.

For sub-degree angular sizes (1◦ = 60′ or MOA), the
MMC provides increased precision by allowing to di-
rectly input and calculate in MIL (milliradian) or MOA
and thus can be used as a high distance/high precision
companion to Wndsn Telemeters — it uses the same
principles of calculating distance from angular size,
only that with the MMC, the sighting and measure-
ment isn’t done with the naked eye on the instrument
but instead, the input values come from rangefinding
reticles or similar devices.
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Figure 1: Using MIL or MOA for small angles.
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Setup and Use

How to set it up

To install, knot the string through the provided hole.
You can make a knot at the end or a loop to hold onto
the string and keep it taut across the scales.

Operation

1. On the MIL scale, align the string to the number
of MIL you have measured in your reticle.

1. Alternatively on the MOA scale, align the string
to the number of MOA you have measured in
your reticle.

2. On the s scale, align the free end of the string to
the known size of the target in the unit of your
choosing.

3. On the d scale, read the distance to the target
where the string crosses the scale (in the same
unit you chose on the s scale).

Example: The target measured is 5 MIL or 17 MOA
tall; the known height of the torso is 1 m; we read on
the d scale a distance of 200 m.
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Setup and Use 5

Figure 3: Using the calculator.

Units

The MMC scales are based on d = s×1000
mil and are

unitless, on that ratio. This means that you can input
MIL or MOA on the left side, and for the object size,
if you have meters, input meters on the s scale, and
read the resulting distance meters on the d scale. If
the object size is in feet, input feet and read feet; to
convert the result from feet to yards, divide by 3.

Note that you can measure in any unit (cm, in, ft)
or system (metric, imperial, custom), the factors are
always the same and return your distance in the same
unit you used to approximate the object size.

Example

• Torso height: 1 m; we read on the D scale a
distance of 200 m.

Wndsn XPD
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6 MIL/MOA Range Calculator

• Torso height: 1 yd; we read on the D scale a
distance of 200 yd.

• Torso height: 3 ft; we read on the D scale a
distance of 600 ft.

Inches

If the target size is in inches, we use the inner, left
hand s scale, which is graduated as 3 feet divided in
12 inches each. Inputting inches this way, the resulting
value on the d scale is in feet.

(Compare figure 4 on page 7.)

Scale Configuration and Divisions

Table 1: Scale configuration, units, and divisions.

Scales Unit Range Divisions

α Input
MIL 1-6 0.1
MOA 1-20.5 0.5

s Input
metric 1-3 0.05
inches 1-36 1

d Output

10-500 10
500-1000 50
1000-2500 100
2500-4000 500

Wndsn XPD
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Setup and Use 7

Figure 4: Target size in inches. For a target size of
8 inches (= 8

12 feet) on the s scale, and a measured
angular size of 5 MOA, the result on the d scale is
460 feet.

Accuracy

Accuracy is determined by two elements:

• The reading of the scale and approximation of
the corresponding mark

• The estimation of the height of the measured
object

For training and reference purposes, you may want to
create a table of the exact height of common objects.

Wndsn XPD
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8 MIL/MOA Range Calculator

False Precision

False, or overprecision occurs when numerical values
are displayed in a way that implies better precision
than is available; and since precision limits accuracy,
overprecision leads to overconfidence in accuracy — or
precision bias.

Unless the margin of error is known and explicitly
stated, the number of significant figures used in the
calculation and presentation should be limited to what
is warranted by the available precision.

For example, if a scale can be read to tenths of a
unit, results of calculations using data obtained from
that scale can only be confidently stated to the tenths
place, regardless of what the raw calculation returns
or whether other inputs in the calculation are more
accurate.

Results are prone to false precision when high-precision
and low-precision values are combined in calculations,
or in unit conversions.

Wndsn XPD
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Advanced Use

Powers of 10 and Scale Jumps

For measurements that are off the scales or to make
use of the finer ranges of the logarithmic center scale,
it is sometimes necessary to shift decimal points or
‘jump’ the scales for more precise measurements.

To fit the scales:

• If the input value is off the right hand s scale,
divide the input value by an arbitrary number
x and multiply the result on the center scale by
that same number x.

• If the input value is off the left hand αMIL/MOA

scale, divide both the input value and the result
on the center scale by the same arbitrary number
y.

For example; as input we have:

• 2 MOA measured angular size

• 4 m known object size

If Input is Off the Scale: Shift Power of
10

4 m isn’t part of the scale, so we have to use 0.4 m
(4/10) to read the result:



10 MIL/MOA Range Calculator

• Connect 2 MOA and 0.4 m (4/10) to get≈ 700 m
on the center scale

In scientific notation, 2 = 2 × 100

4 = 4 × 100 becomes 0.4 = 4× 10−1

• Hence (one decimal point shifted), we have to
add one zero to the result

≈ 7000 m

If Input is Too Low or High on a Scale:
Shift Power of 10

2 MOA is too low to read since the string is almost
parallel to the scale, so we use 20 MOA (2 × 10):

• Connect 20 MOA (2 × 10) and 0.4 m (4/10) to
get ≈ 70 m on the center scale

In scientific notation, 20 = 2× 101

0.4 = 4× 10−1

• Hence (two decimal points shifted), we have to
add two zeros to the result

≈ 7000 m

(Compare figure 5 on page 12.)

If Powers of 10 are Impractical: Divide
or Multiply by an Equal Factor on Both
Sides

Should the input numbers be impractical to shift by
powers of 10, it’s possible to multiply or divide the
values by equal factors on both scales.

Now we also take the 2 and multiply it by 4 to move
up and further to the center of the scale:

Wndsn XPD
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Advanced Use 11

• Connect 8 MOA (2 × 4) and 1.6 m (4/10 × 4)
to get ≈ 700 m on the center scale

2 = 2 × 100 becomes 2 × 4 = 8 × 100

4 = 4 × 100 becomes 0.4 = 4× 10−1 be-
comes 0.4 × 4 = 1.6 = 16× 10−1

• Equal factors on both sides can be ignored but
we have to add one zero to the result

≈ 7000 m

If Powers of 10 are Impractical: Divide
or Multiply by an Arbitrary Factor to
Jump Scales

Should the input numbers be impractical to shift by
powers of 10, it’s possible to multiply or divide a scale
value by an arbitrary factor that shifts the values on
that scale.

We take the 0.4 and multiply it by 4 to move down
and further to the center of the scale:

• Connect 20 MOA (2 × 10) and 1.6 m (4/10 ×
4) to get ≈ 275 m on the center scale

4 = 4 × 100 becomes 0.4 = 4× 10−1 be-
comes 0.4 × 4 = 1.6 = 16× 10−1

2 = 2 × 100 becomes 20 = 2× 101

• Hence (two decimal points shifted), we have to
add two zeros to the result and divide by 4

≈ 6875 m

High precision comparison calculation with Tycho1:
6875.49 m, for s = 4 m and α = 2 MOA.

1Compare tycho.wndsn.com

Wndsn XPD
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Figure 5: Scale jumps; note the different results and
scale mark resolution on the d scale for multiples of 2
MOA on α and 4 m on s respectively. Also note the
more acute vs. more obtuse angles of the string in
relation to the d scale, and example of Wndsn String
Theory in action.

Scientific Notation

We use scientific notation to track changes of the deci-
mal point in our calculations. The notation helps ex-
pressing numbers that are too big or too small to
be conveniently written in decimal form or to fit our
scales.

Wndsn XPD

https://store.wndsn.com/collections/navigation-tools


Advanced Use 13

In scientific notation, numbers are written in the form
m× 10n (m times ten raised to the power of n), where
the exponent n is an integer, and the coefficient m is
any real number. The integer n is called the order of
magnitude and the real number m is called the sig-
nificand. If the number is negative then a minus sign
precedes m (as in ordinary decimal notation). In nor-
malized notation, the exponent is chosen so that the
absolute value of the coefficient is at least one but less
than ten, making it easier to compare values across
orders of magnitude.

As an example, a result of e.g. 5 on the nomograph may
translate to 5, or 50, or 500 units measured (5 × 100,
5× 101, 5× 102), making the device useful to calculate
arbitrary distances while making the user responsible
for keeping track of the order of magnitude.

Wndsn String Theory

Wndsn string theory posits that the more perpendic-
ular (or obtuse) the string is to the center scale, the
more accurate are the results. Which means that you
can switch to a different unit (or power of 10) for in-
creased readability and to shift the result into a range
of the scale with smaller steps between marks for higher
precision. (See figure 5.)

Measuring Size Instead of Dis-
tance

What if you know the distance and want to determine
the size of an object?

While the MMC is designed to measure distances, a
feature of nomograms is that any variable can be calcu-
lated from values of the other two, which means that if

Wndsn XPD
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14 MIL/MOA Range Calculator

you happen to know the distance and need the size of
the object, you can obtain that by aligning the string
across left scale and center scale and read the object’s
size on the right-hand scale.

Small-Angle Calculations

MOA

A minute of arc, arcminute (arcmin), arc minute, or
minute arc is a unit of angular measurement equal to
1
60 of one degree. A minute of arc is π

10800 of a radian. In
the firearms industry and literature, particularly con-
cerning the accuracy of rifles, the arcminute is referred
to as minute of angle (MOA).

The arminute (and arcsecond) originated in Babylo-
nian astronomy as sexagesimal subdivisions of the de-
gree; they are used in fields that involve very small
angles, such as astronomy, optometry, ophthalmology,
optics, navigation, land surveying, and marksmanship.

To express even smaller angles, standard SI prefixes
can be adapted; the milliarcsecond (mas) and microarc-
second (µas), for example, are commonly used in as-
tronomy.

MIL

The Metric System counterpart of the MOA is the
milliradian or MIL or mrad, an SI derived unit for
angular measurement which is defined as one 1000th
of a radian (0.001 radian).

Use of the milliradian is practical because when us-
ing radians, the small angle approximation shows that
the angle approximates to the sine of the angle, that
is sin θ ' θ. This allows us to simplify trigonometry

Wndsn XPD
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Advanced Use 15

and use mere ratios to determine size and distance
with high accuracy for rifle and short distance artillery
calculations by using the property of subtension:

One MIL approximately subtends one meter at
a distance of one thousand meters.2

A good approximation is using the definition of a ra-
dian and the simplified formula for milliradian subten-
sion:

θrad =
subtension

range

Since a radian is mathematically defined as the angle
formed when the length of a circular arc equals the
radius of the circle, a milliradian is the angle formed
when the length of a circular arc equals 1

1000 of the
radius of the circle.

Just like the radian, the milliradian is dimensionless,
but unlike the radian where the same unit must be
used for radius and arc length, the milliradian needs
to have a ratio between the units where the subtension
is a thousandth of the radius when using the simplified
formula. Therefore, when using milliradians for range
estimation, the unit used for target distance needs to
be thousand times as large as the unit used for target
size:

d =
s× 1000

MIL
2One MIL is equal to one 1000th of the target range, laid

out on a circle that has the observer in its center and the target
range as its radius. The number of MILs on a full such circle
therefore always equals 2 × π × 1000, independent of target
range. This means that an object which measures 1 MIL on
the reticle is at a range that is in meters equal to the object’s
size in millimeters (e.g. an object of 100 mm at 1 MIL is 100
meters away). Thus, contrary to the MOA system, there is no
conversion factor required.

Wndsn XPD
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where: d is the distance to the object; s is the size of
the object observed; and MIL is the apparent size of
the object observed.

Note that this formula is actually unitless — the same
formula (and hence the calculator) takes yard or meters
or any other unit, provided that the object and distance
are input and read in the same unit.

In Germany, the Formula is Known as
MKS-Formel

M = K × S or K =
M

S
or S =

M

K

where: M is the size of the object observed (in meters);
K is the distance to the target (in km); and S is the
angular size of the object observed (in MIL).

distance in km =
target in meters

angle in MIL

with the multiplier 1000 being “built-in” by using km
and meters, respectively.

High Precision Range Calculator

To supplement our instruments, for experimental, edu-
cational, and training purposes, we provide a number
of calculators as exercise tools, to get a ‘third opin-
ion’ verifying measurements, and to demonstrate un-
derlying principles. The calculators are available in an
easy-to-use form-based web application environment
which allows bookmarking arbitrary high-precision cal-
culations and results as well as receiving output in a
number of formats useful for further processing.

As of the writing of this manual, the calculators offered
at tycho.wndsn.com are:

Wndsn XPD
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Advanced Use 17

• Sun calculator: Measure local latitude and deter-
mine declination for a given date, to calculate a
number of latitudinal, diurnal, and/or instanta-
neous solar values.

• Range calculator: Measure distance from angular
size in degrees, MIL, or MOA, e.g. distance to
object of known dimension(s), depth of a well,
etc.

• Height calculator: Measure height from angular
size in degrees, MIL, or MOA, e.g. height of ob-
ject of known distance, elevation of landmark,
etc.

• Elevation calculator: Measure altitude difference
relative to shared base, e.g. the distance to a
lighthouse of known height, measured from a
skyscraper of unknown height, or the altitude
of a structure on a mountain, measured from a
valley, or the distance and altitude of an airplane
of known size.

Wndsn XPD
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Useful Tables

Multipliers for a Given Angle

Table 2: Multipliers for a given angle for
d = s× 1

tan(α) in 0.1 MIL increments between 0.1 and

6 MIL and in 0.5 MOA increments between 0.5 and
20 MOA. For a measured angle α, multiply the
known size of the object by the value in 1

tan(α) to

determine the distance.

MIL DEG 1
tan(α) MOA DEG 1

tan(α)

0.1 0.006 10000.0 0.5 0.008 6876.0
0.2 0.011 5000.0 1 0.017 3438.0
0.3 0.017 3333.3 1.5 0.025 2292.0
0.4 0.023 2500.0 2 0.033 1719.0
0.5 0.029 2000.0 2.5 0.042 1375.2
0.6 0.034 1666.7 3 0.050 1146.0
0.7 0.040 1428.6 3.5 0.058 982.3
0.8 0.046 1250.0 4 0.067 859.5
0.9 0.052 1111.1 4.5 0.075 764.0
1 0.057 1000.0 5 0.083 687.6

1.1 0.063 909.1 5.5 0.092 625.1
1.2 0.069 833.3 6 0.100 573.0
1.3 0.074 769.2 6.5 0.108 528.9

cont’d . . .
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Table 2 . . . from prev. page

MIL DEG 1
tan(α) MOA DEG 1

tan(α)

1.4 0.080 714.3 7 0.117 491.1
1.5 0.086 666.7 7.5 0.125 458.4
1.6 0.092 625.0 8 0.133 429.7
1.7 0.097 588.2 8.5 0.142 404.5
1.8 0.103 555.6 9 0.150 382.0
1.9 0.109 526.3 9.5 0.158 361.9
2 0.115 500.0 10 0.167 343.8

2.1 0.120 476.2 10.5 0.175 327.4
2.2 0.126 454.5 11 0.183 312.5
2.3 0.132 434.8 11.5 0.192 299.0
2.4 0.138 416.7 12 0.200 286.5
2.5 0.143 400.0 12.5 0.208 275.0
2.6 0.149 384.6 13 0.217 264.5
2.7 0.155 370.4 13.5 0.225 254.7
2.8 0.160 357.1 14 0.233 245.6
2.9 0.166 344.8 14.5 0.242 237.1
3 0.172 333.3 15 0.250 229.2

3.1 0.178 322.6 15.5 0.258 221.8
3.2 0.183 312.5 16 0.267 214.9
3.3 0.189 303.0 16.5 0.275 208.4
3.4 0.195 294.1 17 0.283 202.2
3.5 0.201 285.7 17.5 0.292 196.5
3.6 0.206 277.8 18 0.300 191.0
3.7 0.212 270.3 18.5 0.308 185.8
3.8 0.218 263.2 19 0.317 180.9
3.9 0.223 256.4 19.5 0.325 176.3
4 0.229 250.0 20 0.333 171.9

4.1 0.235 243.9 20.5 0.342 167.7
4.2 0.241 238.1
4.3 0.246 232.6
4.4 0.252 227.3
4.5 0.258 222.2
4.6 0.264 217.4

cont’d . . .

Wndsn XPD
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Table 2 . . . from prev. page

MIL DEG 1
tan(α) MOA DEG 1

tan(α)

4.7 0.269 212.8
4.8 0.275 208.3
4.9 0.281 204.1
5 0.286 200.0

5.1 0.292 196.1
5.2 0.298 192.3
5.3 0.304 188.7
5.4 0.309 185.2
5.5 0.315 181.8
5.6 0.321 178.6
5.7 0.327 175.4
5.8 0.332 172.4
5.9 0.338 169.5
6 0.344 166.7

Wndsn XPD
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Radian in Degrees in MIL in MOA

Table 3: Radian in degrees in MIL in MOA.

Rad Deg MIL MOA

0.0003 0.0167 0.29 1
0.0006 0.0333 0.58 2
0.0009 0.0500 0.87 3
0.0012 0.0667 1.16 4
0.0015 0.0833 1.45 5

0.0017 0.1000 1.75 6
0.0020 0.1167 2.04 7
0.0023 0.1333 2.33 8
0.0026 0.1500 2.62 9
0.0029 0.1667 2.91 10

0.0010 0.0573 1 3.44
0.0020 0.1146 2 6.88
0.0030 0.1719 3 10.31
0.0040 0.2292 4 13.75
0.0050 0.2865 5 17.19

0.0060 0.3438 6 20.63
0.0070 0.4011 7 24.06
0.0080 0.4584 8 27.50
0.0090 0.5157 9 30.94
0.0100 0.5730 10 34.38

0.0110 0.6303 11 37.82
0.0120 0.6875 12 41.25
0.0130 0.7448 13 44.69
0.0140 0.8021 14 48.13
0.0150 0.8594 15 51.57

0.0160 0.9167 16 55.00
0.0170 0.9740 17 58.44
0.0180 1.0313 18 61.88

cont’d . . .
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Table 3 . . . from prev. page

Rad Deg MIL MOA

0.0190 1.0886 19 65.32
0.0200 1.1459 20 68.75

0.0175 1 17.45 60
0.0349 2 34.91 120
0.0524 3 52.36 180
0.0698 4 69.81 240
0.0873 5 87.27 300

0.1047 6 104.72 360
0.1222 7 122.17 420
0.1396 8 139.63 480
0.1571 9 157.08 540
0.1745 10 174.53 600

π
24 7.5 130.90 450
π
18 10 174.53 600
π
12 15 261.80 900
π
6 30 523.60 1800
π
5 36 628.32 2160

π
4 45 785.40 2700
1 180

π 1000.00 3438
2π
5 72 1256.64 4320
π
2 90 1570.80 5400

Wndsn XPD
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About Wndsn

Wndsn’s Applied Science Lab, based in Berlin, devel-
ops and manufactures low-tech, high-utility tools
and instruments with the objective of providing or
enhancing “that, which can’t be improvised” in low-
probability, high-impact scenarios where it is most
needed, yet usually unavailable or non-permissive. The
resulting products are measurement, navigation, and
exploration instruments informed by the motto “Ex
Mensura, Scientia” — knowledge from measurement.

Wndsn produces archival quality products that are de-
signed with intent by combining techniques proven over
centuries; arcane science meets cutting edge contempo-
rary methods, resulting in iconic, timeless, high-utility
designs.

Wndsn creates custom-built instruments and multi-
purpose tools, metrology & illumination solutions, and
in addition, expedition mementos and morale patches
to celebrate cross-disciplinary exploration in the spirit
of the Renaissance. Wndsn morale patches are acutely
designed — no line is left to randomness, no element
is mere filler. They serve as infographics, how-tos for
the Wndsn tools, magic sigils, as well as functional
markers.
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Contact

For feedback, inquiries, suggestions, or custom Teleme-
ter nomographs, please feel free to contact us at:

• info@wndsn.com

Links

• Wndsn Navigation Tools
store.wndsn.com

• High-precision Range Calculator
tycho.wndsn.com

Wndsn XPD
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