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Vortex TMT Elevation Cap Instructions

For maximum speed in adjusting for accurate long range bullet drop, nothing beats dialing
a yardage-marked elevation turret cap. No calculations are necessary—you simply range

your target and dial the turret to the matching range. The Vortex TMT (Trajectory Matched

Turret) cap is not just a simple BDC cap, it is truly custom matched to your favorite rifle and load.

The Vortex TMT concept is user-friendly, does not require the use of specialized equipment,
such as a chronometer, and is very accurate at long distances. At the heart of the TMT concept is
the Vortex Long Range Ballistic Calculator powered by Gseven. This interface is used in a
multi-step process to help generate a custom drop chart and custom TMT elevation turret caps.
The Vortex Long Range Ballistic Calculator (LRBC) also permits a shooter to set-up a personal

account and store data. This calculator is free and available for anyone to use at vortexoptics.com.

Ordering custom TMT elevation turret caps

Only four key pieces of information are required in order to purchase a TMT cap:
1. Your bullets ballistic coefficient (BC)
2. The muzzle velocity of your load
3. Estimated altitude at which you’ll use the TMT cap

4. Estimated temperature at which you’ll use the TMT cap

The simplest and easiest way to get this information and order a custom TMT cap is to use the
LRBC, which can supply the BC for most popular factory rifle loads. Muzzle velocity can be
found on most ammunition manufacturer’s websites, or measured yourself if you have access
to a chronograph. After this, you only need to estimate the future altitude and temperature
you’ll most often use the TMT cap. With these four pieces of information, you can order a
custom TMT cap from our website. A TMT cap ordered via this method will work well for

most applications shooting within 600 yards.

If you desire a TMT Elevation cap which is effective at distances of 600 yards and far beyond,
we highly recommend using the Trajectory Validation process built into the LRBC. This
method of building a custom TMT elevation cap begins with generating a basic ballistic drop
chart using the Vortex LRBC which is then adjusted and customized based on observed data
from actual load shooting at long range. The LRBC customizes the muzzle velocity number,
effectively correcting for inherent inaccuracies in both measured muzzle velocity and the
manufacturer’s listed ballistic coefficient (manufacturer’s listed muzzle velocity and ballistic
coefficients can both vary considerably from listed specifications and are affected by many

variables).

A key part of the process is the long range shooting done hands-on at a rifle range. There,
a shooter will observe and note how a bullet’s actual impact point varies from a predicted
impact point at longer distances. Using this variance, the LRBC adjusts the initial estimated
muzzle velocity to a customized True Velocity. Once you have the True Velocity, you can

order a precise, customized Vortex TMT elevation cap.
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Ordering TMT Caps Overview
Step 1: Determine bullet’s ballistic coefficient

Use the LRBC’s Bullet BC feature to find this. Can
also be obtained from ammunition manufacturer’s

websites.

Step 2: Determine muzzle velocity

This information can be found on ammunition
manufacturers websites or measured yourself using
a chronograph. For maximum accuracy beyond
600 yards, utilize the LRBC’s Trajectory Validation

feature to supply a customized True Velocity.

Step 3: Estimate altitude

Estimate the future altitude where you’ll be most

often using your TMT cap

Step 4: Estimate temperature
Estimate the future temperature in which you’ll most

often use your TMT cap.

Step 5: Order custom TMT elevation cap
Return to vortexoptics.com, select the riflescope
model you own and tab the TMT Cap button. When
the order page comes up, enter the above four
numbers where requested. You may also add in a
brief description of the TMT elevation cap for your

personal reference. Allow two weeks for delivery.
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Use the Vortex Long Range Ballistic Calculator

to look up BCs, muzzle velocities, and generate drop charts.




Before You Begin

Correctly mount the riflescope. All base and ring screws should be properly torqued with the
scope adjusted for best eye relief. For long range shooting, it is also important to ensure that the
scope is square in relation to the rifle’s receiver. Use of scope mounting bubble levels and a reticle
leveling tool will assist with this. It is also recommended to use an optional Vortex bubble level

mounted to the scope body. If the scope has not been previously sighted-in, bore sight the scope.

Note: Please read the scope owner’s manual—paying particular attention to the Zero Stop
information for the Razor HD 5-20x50 and Viper PST riflescopes. You should be very familiar

with this process before bore-sighting and zeroing in these riflescopes.

Begin with a broken-in rifle. As arifle barrel is initially broken in, bullet velocity can change
enough to affect the ballistic curve. By using a barrel with at least 25 rounds through a custom
barrel or 50+ rounds through a factory rifle, velocity will be acceptably stabilized. If needed,

many good techniques for barrel break-in can be found on the internet.

Before ordering a custom TMT elevation cap, consider the ammunition you will use. For
example, bullets with high ballistic coefficients (i.e., hollow point boat tail designs) will provide
the best long-range performance. It is also important that the ammunition being used shoots
consistently well through the rifle and is appropriate for your intended use. Remember that the
Vortex TMT elevation cap will be specifically matched to this ammunition. If using factory loads,

be sure your choice is readily available.

Four Steps for Customized Trajectory Validation

Step 1: Generate an Initial Basic Drop Chart
Use the Vortex Long Range Ballistic Calculator and fill in all required fields.

* InSection 1, create a new load or choose a pre-established load. If desired, you can save

multiple loads and environmental conditions in your own personal files.

* In Section 2, use the Bullet BC button or consult the ammunition manufacturer website
to find the ballistic coefficient of the bullet being used. This will populate the Bullet BC, G7/
G1, and Weight fields. Enter the Muzzle Velocity—at this time it is okay to estimate the
value. You can obtain a muzzle velocity estimate from the ammunition manufacturer website.

For the moment, disregard the Trajectory Validation button.

* InSection 3, estimate range day conditions you will encounter while establishing your long
range zero. In the Environmental Data section, enter estimated Altitude, Temperature,
Pressure, Relative Humidity, and Wind Data. Be sure to refer to the Q Help button for

additional useful information concerning altitude and pressure.

* In Section 4, complete Sighting Data.

- Fill in the Scope Height from bore and range incline.

- Choose and enter the Zero Range you will use on the range day.

100-200 yards, 200 yards recommended.

- If desired, enter a Zero Height. Use the @) Help button for additional information.

- If range is sloped, enter Incline data.

- Enter the Click Value of the riflescope in MOAs or mrads. This can be found on the
original turret cap.
Click the Calculate button at the upper right area of the Inputs screen to generate and print

an intitial range drop chart.
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Getting around in the LRBC

¢ Click on the O for information
related to a specific section of the LRBC.

* Help Files link provides instructional

information on individual topics.

* Video Tutorial button walks you

through the range day procedure.
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Once you’ve entered data to the Inputs screen, you can

generate an initial drop chart.




Step 2: Range Day

Take your initial range drop chart and make a trip to a shooting range that will allow
you to shoot at 70—100% of the furthest distance you wish to use the Vortex TMT
elevation cap. For example, if you wish to be able to use your turrets out to 800 yards,
try to find a range which will allow you to shoot at least 550 yards. Shorter distances

can be used, but maximum accuracy will be obtained with a longer range.

1. Begin by zeroing the rifle at the sight-in distance selected in the initial drop chart.

2. After shooting the sight-in zero, shoot and re-zero at the far range distance
(70—100% of the furthest distance you wish to use the TMT elevation cap). The initial
drop chart you generated in Step 1 will list the scope adjustment necessary to get “on

)
paper” at the far distance you have chosen. Adjust your scope’s elevation turret up the

listed amount.

3. Shoot and adjust through several groups until you are satisfied with a repeatable
long range zero, being particularly picky about the elevation setting. You will
probably find that you’ll have to make some additional adjustments from the beginning

one.

4. On the drop chart, write down the Far Range distance and the final Drop
Adjust from the original sight-in zero that was required to re-zero at the far distance.
Drop adjust may be noted in clicks, MOAs or mils. For example, you began with the
recommended 200-yard sight-in zero and then had to dial in a final drop correction of

+10 MOAs up to get a 550-yard long range zero.

5. Note as many of the environmental conditions present during the range day as
possible, including altitude, temperature, and humidity. If you have the proper
equipment, you may record velocity and pressure. These conditions will be entered in

the Long Range Ballistic Calculator.

6. Once the long range zero has been completed, return the scope’s elevation
adjustment down to the starting sight-in distance. In the example used above, you
would dial 10 MOAs down.

Step 3: Calculate the True Muzzle Velocity

Go to the Trajectory Validation screen of the LRBC and fill in all fields.
Load Data and Sighting Data carry over from Step 1.

In the Environmental Data scction, enter the data gathered while at

the range in Step 2.

¢ In the Down Range Drop Data section, fill in the Far Range and
Drop Adjust information gathered while at the range in Step 2. Using the
example from Step 2, the Far Range would be 550 yards and the Drop
Adjust would be +10 MOA.

* In the Validated Parameters section, hit the Calculate button on page
bottom to calculate a customized True Velocity. If desired, a customized

drop chart can be generated and printed by hitting the Add Value to

Program button.

Vgi . }x Ballistics Calculator poweedby %@A
Savage 10 .308/ Hornady SPF165 SST ~ Winnequah
BC: 0.447 Zero range: 200 Altitude: 1000
Muzzle Velocity: 2650 Zero Height: (] Temperature: 70
Bullet Weight: 168 Sight Height: 1.75 Pressure: 28.85,
Wind Speed: 9 Click Value: 1/4 MOA Humidity: 65
Wind Direction: 3 OClock Incline: 0
Range Data
\elocity Humidity
Altitude Far Target Range
Temp. Clicks
Pressure Inches
Range |Drop Wind TOF Velocity [Energy
Yards |1 moa 1 moa Seconds |fps ft-lbs
0 0.0 00R 0.000 2650 2619
50 15 03R 0.058 2555 2434
100 19 06R 0.117 2461 2259
150 1| 10R 0.179 2370 2095
200 0.0 13R 0.244 2280 1939
250 -1.3 17R 0.311 2193 1793
300 -2.8 21R 0.381 2107 1656
350 -4.3 25R 0.454 2023 1527
400 -6.0 29R 0.529 1941 1406
450 <78 33R 0.608 1862 1293
500 97 38R 0.691 1784 1187
550 -11.8 42R 0777 1709 1089
600 -14.0 47R 0.866 1636 999
650 -16.3 52R 0.960 1567 915
700 -18.8 57R 1.058 1500 839
Print off the customized Drop Chart you generate
and take it to the shooting range.
Trajectory Validation (T E
Enter Bullet Data, Environmental Conditions, and use Drop Data from actual shooting.
When saisfied dlick 2dd to program to post True Velocity to Ballistic Program » Help Files  » Video Tutorial
Load Data 0 Environmental Data 0
BuletBC (O G7 Weight Muzzle Velocity
[[Buretiooiap | [0617 [ @c1 [188 [ [3000  F] amge [s00 [
.
sighting Data (7] Station Pressure
Relatve Humigty [s0 [ 2]
Scope Height 175 =
ZeroRange 200 B Down Range Drop Data (7]
hdne s @ deg Far Range )
Clecvalue  [iguon  [<Jozs |- DropAgjust  [clicks | +| [0 [+
Validated Parameters
Cancel
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Use the Trajectory Validation screen to calculate the

True VelOCityfor)/our load and environmental conditions.




Step 4: Order Custom TMT Elevation Turret Cap
When you order your custom TMT elevation turret cap from vortexoptics.com, be sure
to select the correct riflescope model that you have. From the Trajectory Validation

page, take the customized True
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that is useful to you. Most
TMT caps will also be etched
with the True Velocity,
ballistic coefficient, altitude,

temperature, and turret description. Allow up to two weeks for delivery.

Installing and Using the TMT Elevation Cap

Please read the scope owner’s manual—paying particular attention to the Zero Stop information
for the Razor HD 5-20x50 and Viper PST riflescopes. You should be very familiar with this

process before bore-sighting and zeroing in these riflescopes.

Loosen the three turret cap retaining screws and remove
original cap by pulling straight up and off the turret post.
Replace with the TMT cap being careful not to rotate turret
post. If you have not changed your scope’s 200-yard zero
adjustment, align 200 yard mark (etched as “2” on TMT
cap) with reference line on scope body and re-tighten cap

set screws. If scope adjustments were moved, temporarily

re-tighten cap set screws and re-zero rifle at 200 yards. After
zeroing, loosen cap set screws, re-align 200-yard mark on

TMT turret cap with reference line on scope body and re-

tighten cap set screws.

Cap set-up is now complete. To shoot at distances beyond sight-in zero, simply range distance,
dial turret counter-clockwise to matching yardage mark, and shoot putting crosshair center on
the target. Yardages are marked in 25-yard increments on the turret knob. If wind is present,

don’t forget to correct for the wind drift (see Getting the Most from the TMT Elevation Cap).

Vortex Optics recommends a sight-in check of your rifle at long range (500700 yards). Observe
where the bullet impacts compared to the yardage reference line and, if necessary, adjust the
TMT cap to compensate. For example, if you were to shoot at 700 yards and observe the bullet
is striking seven inches high, you would click down four clicks to make a 1 MOA adjustment (1
MOA at 700 yards closely equals seven inches). Then, loosen the turret cap set screws and re-
align the 700-yard mark with the reference line on the scope body. This adjustment will provide

ideal far-range accuracy and be only very slightly off at near distances.

—(LRBC»—

Frequently Asked Questions

What distance will my TMT cap go to?

This will depend on several factors; travel may
range from 500 yards to well above 1000 yards.
Most typical hunting rifles will have turrets ending

between 600 and 1000 yards.

TMT caps are etched for cither single or double
turns, depending on the scope model. Available
distance will depend on load ballistics, knob travel
per turn, and whether the TMT cap is one or two

turns. All turrets will begin at 200 yards.
TMT Knob Travels for Vortex Scopes

Razor HD 5-20x50 (mrad):

Double turn etching: 10 mrads total (34.4 MOAs)
Razor HD 5-20x50 (MOA):

Double turn etching: 30 MOAs total

Razor HD 1-4x24 (MOA):

Single turn etching: 24 MOAS total

Viper PST 6-24x50 (mrad):

Double turn etching: 10 mrads total (34.4 MOAs)
Viper PST 6-24x50 (MOA):

Double turn etching: 24 MOAs total

Viper PST 4-16x50, 2.5-10x50 (mrad):
Double turn etching: 10 mrads total (34.4 MOAs)
Viper PST 4-16x50, 2.5-10x50 (MOA):
Double turn etching: 24 MOAs total

Viper PST 1-4 x24 (mrad):

Single turn etching: 10 mrads per turn (34.4 MOAs)
Viper PST 1-4x24 (MOA):

Single turn etching: 24 MOAs per turn

Viper HS 4-16x50 LR, 4-16x44 LR (MOA):
Single turn etching: 24 MOAS total

Viper HS 4-16x50, 2.5-10x44 (MOA):

Single turn etching: 12 MOAs total

Viper HS 1-4x24 (MOA):

Single turn etching: 24 MOAS total

Viper 6.5-20x50, 6.5-20x44 (MOA):

Double turn etching: 24 MOAs total

Viper 4-12x40, 3.5-10x50, 3-9x40 (MOA):
Single turn etching: 12 MOAs total

Use the Vortex Long Range Ballistic Calculator to
gencrate a drop chart for your rifle and load listing
MOA/MRAD drops per 100 yards. This will allow
you to compare the drop MOAs to the scope knob
MOAs listed above

and estimate the maximum

distance your scope’s TMT cap will reach.
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Getting the Most from the TMT Elevation Cap

Begin With a Broken In Rifle
As arifle barrel is initially broken in, the bullet velocity can change enough to affect the ballistic curve.

By using a rifle with at least 25 to 50 rounds through it, the velocity will be acceptably stabilized. Note:

Frequently Asked Questions
Many good techniques for barrel break-in can be found on the internet. q y Q

Consider the Ammunition You Will Use Which Vortex scopes work best with

Keep in mind that bullets with high ballistic coefficients (.5 G1 and above) will provide the best long the customized TMT caps?
All Vortex Viper and Razor HD scopes will
work well with the TMT caps. The Viper

PST, Viper HS Long Range (LR) and Razor

range performance. It is also important that the ammunition being used shoots consistently well through

the rifle. Remember that the TMT cap will be specifically matched to this ammo.

Consider Environmental Conditions HD models are particularly well suited to

Be aware that the TMT elevation cap is specific to not only the rifle and ammunition being used, but to a TMT cap due to their larger cap size and

the environmental conditions that were entered when the cap was ordered. Conditions such as altitude greater travel ranges.

and temperature affect the air density. For example, bullets shoot flatter in the thinner air of higher

altitudes. If your TMT cap was not ordered for the altitude where you find yourself hunting, the yardage Whatabout altitude changes?

The TMT elevation caps specific to th
drop marks will be off. Plan on compensating for air density changes whenever the elevation difference ¢ clevation caps are specitic to the

altitude selected when the cap was ordered.

is more than 3,000 feet.

Example of compensating with an However, they will still be very effective

Compensate for the difference in a couple of ways: MOA-based TMT Elevation Cap within a 3000 foot range, plus or minus.

1. Do along range sight-in check of your rifle Let’s say you ordered your TMT cap based on sea If you are changing elevation more than

3000 feet, you should compensate for this
(500700 yards) at the new altitude. Observe : P

level altitude, but you go sheep hunting at 10,000

. as explained in Consider Environmental
where the bullet impacts compared to the feet. If you were to shoot at 700 yards and observe
P P he bullet i ik inches hioh n Conditions in the Getting the Most from the
: . t tis st ev , y
yardage reference line and adjust the TMT cap to ¢ bullet 1s striking seven Inches high, you wou TMT Elevation Cap section.

compensate. This adjustment will provide ideal click down four clicks to make a 1 MOA adjustment

far-range accuracy and be only very slightly off at (1 MOA at 700 yards closely equals seven inches).

near distances. Then, loosen the turret cap set screws and re-align

the 700-yard mark with the reference line on the

——(LRBC»——

2. Another way to get around this issue is to order
asecond TMT cap based on anticipated altitude and

temperature numbers, then simply change caps as

scope body. Note: Don’t forget to return this back
to the original setting when you return to the lower

altitude.

necessary. If you anticipate large changes of 5000

feet or more in altitude, it’s worth considering a second cap. Then simply change caps as necessary and

re-check the rifle’s 100—200 yard zero at the higher altitude.

Learn How to Read the Wind and Compensate for Bullet Wind Drift

Compensating for bullet wind drift is extremely important for effective long range shooting. Many good
articles have been written on field wind speed estimation and tools, such as pocket wind meters, can

be purchased which will assist in determining wind strength. Using high BC bullets will help minimize
wind drift.

The Long Range Ballistic Calculator by Gseven can be used to generate a custom drop chart that can
also list 10 MPH bullet wind drifts at long distances. If you take time to memorize a few very basic 10
MPH wind drift MOA or mil corrections, you will be able to easily estimate 5, 10 and 20 MPH wind
drift corrections in the field:

* For 5 MPH winds, halve the 10 MPH drift correction

* For 20 MPH winds, double the 10 MPH drift correction

Wind corrections can be done using the reticle if it has reference marks—for a wind coming from the
right, hold crosshairs to the right of the target the necessary amount. Wind corrections can also be
dialed on the windage knob—for a wind coming from the right, adjust windage knob the necessary

amount in the right direction.
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