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MATHSPLAINING RED-DOTS // ATRICK ROBERT:

Fr i

Considering a red-dot for your
CCW handgun? Here’s how to
get the most from 1it.

ini red-dot sights
(MRDS) on a pistol
slide aren't a new con-
cept, but its only been
the past few years that we've seen mass
adoption of the magic floating dot. If

you understand how to get the most out
of the dot it can be a huge advantage,
but some bad advice can turn that ad-
vantage into a diﬁad\.-':mtagc quin:kl}-'_ We
won't dive into any MRDS topics that
have been beaten to death, talking you
through some of the math that I have
found usetul is far more interesting.

The gun industry doesn't make it
any easier with the breakneck pace of
introducing new products, some good
and others bad. Don't be dissuaded
though: theres a lot to be learned from
doing something wrong as long as
you can be humble enough to find the
lesson in failure.

The more you learn, the less likely
failure is, Regardless of vour skill level,
a deeper understanding of the math
that makes the dot so great is bound to
translate to a better result on the range
... maybe.

WHAT IS MOAEVEN?Y

[n the plainest terms, minute of angle
or MOA is an angular measurement
that equates to 1.047 inches per 100
yards; or more accurately, one MOA is
Vso 0f a degree (thats 0.01666666666
degrees) with a total of 21,600 MOA

g FFFFFFEFFFEFFFETFFEFF i
i ..-"__,-.’ 'y ‘_;":_ P TPTATTPSISTP
i o' i r F A g i a

VCAZINE | CONCEALED CARRY 2022

3 air o g
;;;;;;;;

.................

in a 360-degree circle. Untor-
tunatf:l}-', the common misun-
derstanding that MOA means
“about 1 inch at 100 yards™ does a
piss-poor job of conveying that it
isnt a linear measurement, but rather
a conical one.

With the understanding that MOA
is angular, we can establish that its val-
ue in inches will either grow or shrink
based on distance. Its important to

. §625 " Do = 214 Luck
625" leer = Q.39 cuck

remember that MOA is always a cone-
shaped measurement, even though
its often used as a two-dimensional
measurement.

As a two-dimensional measure-
ment, MOA is often used to describe

25 YD REPAIR CENTER

: . : B-8C(T)RC
windage and elevation adjustments,

(1985)
which will come in handy when we
talk about zeroing your pistol. When
; ' ¥ : While yvou can eyeball the clicks needed to zero,
you think of the two-dimensional a measurement device can give you exactly the
MOA like a pie, picture a disappoint- clicks needed forazero.
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1 MOA

ingly skinny slice of pie with the crust
pointing away from you.

The crust on that 1 MOA piece ot
pie at the generally accepted “typical
gunfight distance” of 7 yards equals
0.0733-inch crust. At 15 yards, your 1
MOA slice of pie equals 0.1571 inch of
crust, and at 25 yards, it equals a mere
0.2618 inch of pie crust. Now take those
same measurements and apply them to
a birthday hats open end. That MOA
birthday hat can be used to measure the
reticles size, target size, group size and
even the bullet hole size.

Right now, youre wondering what the
hell a birthday hat and pie have to do
with guns? Nothing. Birthday hats are
fun, and pie is delicious.

ZEROING YOUR

RED-DOT WITH PIE

So, we have established that MOA is an
angular measurement, how does that
impact the value of adjustment clicks
at a known distance? Since nearly
every MRDS on the market uses a |

2 MOA

MOA per click value, we know that
translates to 1.047 inches of move-

ment at 100 yards per click. Moving
the target to the 10-yard line means
that the 1 MOA click is now worth
0.1047 inch.

You might think that having super
fine adjustments is a benefit, and
if that were all that changed with
distance, youd be right. The reality
is everythings MOA value changes
with distance. Say you shoot a nice
tight 1-inch group at 10 yards, why
is zeroing off that 1-inch ragged hole
less usetul than a 2.5-inch group at
25 yards? You get the same amount of
clicks within each 9.5493 MOA group,
why would the 25-yard group be bet-
ter suited?

Simply put, the 2.5-inch group
has more dispersion, which will help
you identity the true point of impact
which might not be in the middle
of the group depending on how you
pulled some of the shots. Another
benefit to that 25-yard group is that
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3.25 MOA

12.9 MOA

the diameter of the bullet hole has less
of an impact on the perceived size ot
the group.

Eveballing the distance from the
group to the desired point of aim is
going to be a hell of a lot easier when
you have to guesstimate to the nearest
0.2618 inch (1 MOA 2 25 yards) than
it is to guess to the nearest 0.1047 inch.
As vou increase distance, the cone of
fire widens just like the click values
since everything were doing is depen-
dent on the angular deviation of the
muzzle from the center of the target
when the shot goes bang.

[f you haven't eaten your pie yet, put
it in your range bag, use Google to find
a printable NRA B8 repair center it
you don't have some and lets go zero
your red-dot pistol.

WHAT THE ZERO

PROCESS LOOKS LIKE

There isnt just one “right” way to zero
a red dot on your pistol, but there sure
as heck are some wrong ways. The big-

GUNDIGEST.COM

S MOA

gest mistake vou
could make when zero-
ing vour dot is to shoot it without
using a bag or rest to support the gun.
[ don't use a rest until the target is at 25
yards, when you add in the rest is de-
pendent on the shooters skill.

Choose x-vis;fsl}f, young Padawan: It you

tough it out and retuse the rest, you may
end up zeroing to accommodate your
shooting dehiciencies rather than getting
the point of aim as close to the point

of impact as possible. You dont want

GUNDIGEST.COM

& MOA

32 MOA

circle dot

Your choice in red dot size depends on your
needs, dot and target sizes are as they appear
at 25vyards. (Dot image simulated)

Choose your red-dot wisely. Some, like this
Shield RMS5w, have a slow refreshrate and
reqguire a silly, easy-to-lose tool for its click-
less adjustment screws.

to zero to your shooting deficiencies
like a flinch right? It you think youre
always shooting point of aim but your
zero accounts for a flinch, how are you
supposed to get better?

Start at 5 to 10 yards, based on your
skill, and shoot five rounds holding
the dot on the center of the target.
Make sure to dim the red dot till it’s
barely visible—well get into why in
a moment. After shooting you five-
round string, bring the target back
and use the click value chart in this
article and a measuring device to
determine the correct adjustment.
Send the target back to the same yard
marker and fire three to five rounds to
contfirm you'e on target.

Replace your target with a fresh one
and send it to the 15- yard or 25-vard
line, depending on your shooting
skill and available distance. This time
you'll be shooting from a rest so either
use your range bag or find a rest to
shoot from and send five rounds while
supporting the pistol. Retrieve the
target and again use the click value
chart and a measuring device to apply
the correct amount of clicks. Send the
target back downrange after marking
your hits and contirm.
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the MOA value of its width is constant.

Even though the slice of pie gets wider as distance increases,

INCH VALUE OF
COMMON RED-DOT SIZES

3 Yards 0.0314" 0.0628"
5 Yards 0.0524" 0.1048"
7 Yards 0.0733" 0.1466"
10 Yards 0.1047" 0.2094"
15 Yards 0.151"° 0.3142"
20 Yards 0.2094" 0.4188"
25 Yards 0.2618"7 0.5236"
30 Yards 0.3142" 0.6284"
40 Yards 0.4189" 0.8378"
50 Yards 0.5236" 1.0472"
75 Yards 0.7854" 1.5708"
100 Yards 1.047" 2.094"

CLICK VALUES

NUMBER OF

0.1021" 015" 0.1884" 0.2041"
0.1703" 0.262" 0.3144" 0.3406"
0.2382" 0.3665" 0.4398" 0.4765"
0.3403" 0.5235" 0.6282" 0.6806"
0.5106" 0.7855" 0.9426" 1.0212"
0.6806" 1.047" 1.2564" 1.3en”
0.8509" 1.309" 1.5708" 170177
1.0212" 1.5N" 1.8852" 2.0423"
1.3614" 2.0945" 2.5134" 2.7229"
17017 2.618" 3.1416" 3.4034"
2.5526" 3947 4.124" 2.1051"
3.4028" 5.235" 6.282" 6.8055"

3 4 5

CLICKS - =
3 Yards 0.0314" 0.0628"
5 Yards 0.0524" 0.1048"
7 Yards 0.0733" 0.1466"
10 Yards 0.1047" 0.2094"
15 Yards 0.15/1" 0.3142"
20 Yards 0.2094" 0.4188"
25 Yards 0.2618" 0.5236"

If you happen to be at the limit of
vour skill or have limited out the avail-
able distance on your range, now is
when you will confirm the zero with-
out the rest. Again, send a fresh target
to the 25-yard line or as far as your
range allows and shoot a string of 10
rounds in under 10 minutes (slow fire,
take breaks as needed) to see where
those bullets impact. Use your best
judgment when deciding if you think
adjustment is needed, remember now
your movements are impacting where
the bullets impact.

0.0942" 0.1256" 0.157"°
0.1572" 0.2096" 0.262"
0.2199" 0.2832" 0.3665"
0.3141° 0.4188" 0.5235"
0.4713" 0.6284" 0.7855"
0.6282" 0.8376" 1.047"
0.7854" 1.0472" 1.309"

YOUR DOTSHOULDN’T LOOK
LIKE A RED DWARF STAR

Curious why you should dim your
red-dot when zeroing? As you increase
brightness on your red-dot, the dot
will begin to blow or spread into

a perceptibly larger dot through a
process called ditfraction. When

vou view a light source significantly
brighter than the ambient light, the
light bends as its entering your eye,
creating a starburst etfect. It the
starburst was perfectly uniform, it
would just make the dot appear larger
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0.2355" 0.4051" 1.0048"
0.393" 0.676" 1.6768"
0.5498" 0.9456" 2.3456"
0.7853" 1.3506" 3.3504"
1.1783" 2.0266" 5.0272"
1.5705" 2.7013" 6.7008"
196335 33772 8.3776"
2.3563" 4.0532" 10.0544"
3.1418" 2.4038" 13.4048"
3.927" 6.7544" 16.7552"
5.8905" 1013717 25.1328"
7.8525" 13.5063" 33.504"

without any negative effects.

Unfortunately, the possibility of
it appearing perfectly uniform is
almost impossible thanks to very tiny
imperfections in your cornea. If you
pay attention to the shape of your red-
dot as you increase brightness, you'll
notice one side grow more as you press
the brightness button. That uneven
blooming effect will cost you the ability
to make precise shots at distance, like
when zeroing the gun.

Now if you're shooting for speed
up close, crank that dot up and get
your John Wick on. Diffraction affects
smaller dots more than larger dots, so
it you like a larger or brighter dot but
want to retain the ability to place precise
shots, you might want to choose a red-
dot with a 5 MOA or larger reticle.

NO BLINKY DOTS

While retresh rate of a red-dot isn't
directly related to todays math lesson,

itll impact your ability to place accurate
shots. Retresh rate is a result of how LEDs
are dimmed for the human eye through a
process called pulse width modulation.

GUNDIGEST.COM

HOW DISTANCE AFFECTS MOA VALUE

2" GROUP TMOACLICK | EQUIVALENT | EQUIVALENT | EQUIVALENT
e | W | gon s | gana | gone
3 Yards 63.662 MOA 0.0314" 6.6667" : 10" 16.6667"
5 Yards 38.1972 MOA 0.0524" | 4" | 6" | 10"
7 Yards 27.2837 MOA 0.0733" | 2.857" 4.2857" | 71429"
_'Ia-"r:an:l;_ ‘I"? &lgéﬁ MDA D.'IE-.*;:I" | 2-'__ “ ;'.'_- | -_';';" _
15 Yards 12.7324 MOA 0.1571" | 1.3333" | " | 33333
20 Yards 9.5493 MOA 0.2094" | P | 2" | r A o
25 Yards * 7.6394 MOA | 0.2618" | 0.8" 1.2*° ‘ 2

HOW ZERO DISTANCE
AFFECTS POA/POI RELATIONSHIP

ZERO DISTANCE SYARDS 10 YARDS 1SYARDS 25YARDS

5 Yards On Target 0.4" Low 0.5" Low ﬂ E:" Low
10 Yards 0.8" Low On Target 02" Low 03"Low
15 Yards | 1.5" Low 0.3" High . On Target 0.2" Low
20 Yards 21" Low 0.6" High ' 01" High On Target
25 Yards | 27" Low 0.7" High | 0.2" High On Target
50 Yards 4.2" Low 0.3" High 0.7" Low 0.8" Low
75 Yards 3.6" Low 2.2" an 3.8" Low 3.3" Low
100Yards 0.7" Low 9.8" Low 9.2" Low 7.8" Low

Calculated with Federal HST 124 +P at 1,215 fips with an MRDS height of 0.85 inch over center of bore with GeoBallistics
BallisticsARC

As the dots brightness decreases, the
length of the on-off-on cycle increases,
giving a dimming effect that generally
happens faster than you can see. De-
pending on how your red-dot is made,
you may be able to see the gaps between
pulses. That can cost you the ability to call
your shots during the string ... or even
impact your ability to place a shot accu-
rately because the pulse width is too long,

If you can see the dot pulsing during
recoil, you may want to consider another
brand or model ot MRDS. Without the
ability to call your shots, figuring out why
two shots hit the target low left is going to
be hard as hell. With a properly function-
ing MRDS, you can watch the red streak
and identify where that red streak came
from and determine what shots you sent
into Shanksville.

LOOKING AT PISTOLS FROM A
NEW ANGLE
Now that you see (hopefully) the value
in this pocket protector level pistol
nerd stuff, remember that angular
measurements are the cornerstone of
accurate shooting with both pistols
and rifles.

The precision rifle guys don't have a

MOA VALUE OF NRA B8 SCORING RINGS

SIZE IN INCHES

monopoly on MOA ...

or pie.ﬁﬂTH

53.954 MOA

z MOA Value 106952MOA | 176.344MOA = 254.64BMOA = 350141MOA = 471.099MOA | 626.434 MOA
Ml \idthinDegrees 08002250 | 1782535° | 29390620 42441320 58356820  7.8516430 __ 10.4405650
2 MOA Value 32372MOA | 6417IMOA | 105806 MOA | 152789MOA | 210.085MOA | 2682.659MOA | 375.86 MOA
Mol \\idth in Degrees 0.539535¢ 10605220 | 17634370 | 2546478° | 35014080 | 47100870 | 62643380
- MOA Value 23123MOA | 45837MOA | 75576MOA | 100135MOA  150.06MOA = 201800MOA = 268.472 MOA
MCLLCH \ithinDegrees | 03853820 | 07639430 1.2595080 1.818913¢ 25010070 | 3364990 | 44745280
2 MOAValue | 16]86MOA | 32086MOA | 52903MOA | 76304MOA | 105.042MOA | 14133 MOA 187.93 MOA
MELEl \vidthinDegrees | 0269768° |  0.53476° 0.887I8e | 1273240 | 1750708¢ | 2.3554930 3132170
= MOAValve | 10791MOA 21.39 MOA 35269MOA = S5093MOA = 70028MOA = 94.22MOA  125.287MOA
haseell \Widthin Degrees = 0.179845° 0.356507° 0.587812° 0.848827° 11671370 1.570328° 2.088N3°
- MOA Value 8003MOA | 16.048MOA | 26452MOA | 38J97MOA | 5252IMOA | 70.665MOA | 93.965MOA
Mol \idthin Degrees 0134883° 0.267467° 0.44086° 0.63662° 0.875352° 11777470 1.566085°
o MOA Value 6.474 MOA | 12.834 MOA 21161IMOA = 30558MOA = 42017MOA = 56.532MOA = 75172MOA
Mot \Widthin Degrees = 0.107907° 0.213905¢ 0.352687° 0.509295° 0.700282° 0.942197° 1.252868°
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