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How to Make Your Own Rail Guides
We are in a hurry to get rail guides, and we do not want 

to wait on the mail, and we want to fly this afternoon. What 
are we going to do?

Being the smart resourceful people that we are, we am 
going to make my own. These instructions will tell us how.

Here is  a list of questions that have to be answered 
before we start work. They are:

• What is a rail guide?
• What is the size of the rail?
• What will fit in that space?
• What can we get today?
• What pieces and parts do we need?
• How do we put it together to meet our needs?
• Where do we locate them on the rocket?

What is a rail guide?
A rail guide or rail button is something that slides eas-

ily inside of a launch rail, that will not bind up and cause 
friction that will prevent my rocket from launching. It acts 
as a heavy duty launch lug. At Apogee Rockets, they sell 
Rail Buttons. The link for them is: www.apogeerockets.com/
Building_Supplies/Launch_Lugs_Rail_Buttons/Rail_But-
tons.

What we are trying 
to make is a substitute 
for rail buttons, shown 
in Figure 1.

When we look at 
this picture from the 
Apogee catalog, we 
see a screw that will 
screw into a blind 
mounting nut or a “T” 
nut, which will be inside 
the body tube of the 
rocket; and we see two 

black plastic bushings (maybe delrin or nylon, which can 
be used as a low-friction devices, to help slide inside the 
launch rail), which will be on the outside of the rocket. The 
screw goes through the hole in the bushing and screws 
through a hole in the body tube allowing us to screw into 

the blind mounting nut on the inside of the rocket.  We now 
know what we are making, and what it looks like and how it 
works.

What is the size of the rail?
We decided that we wanted to use a rail like what 

is at the local clubs. The clubs we fly with usually use a 
launch rail like the Apogee Rockets rail guide. (http://www.
apogeerockets.com/Launch_Accessories/Launch_Pads/
Launch_Rail_Standard). This launch rail is also called 1010 
rail, and there is a bigger one called a 1515 rail that is fre-
quently used with bigger high power rockets. 

Figure 1: The traditional rail 
buttons as sold by Apogee.

Figure 2: Dimensions of the standard 1-inch rail.

What will Fit in that Space?
From looking at the drawing of a 1010 rail, as in Figure 

2, we can see that the slot width is .255” wide. Now if we 
look up the diameter of a 1/4” screw (machine screw is the 
more proper name) or a 1/4” bolt, we can learn that the bolt 
is normally .243” to .250” in diameter. (A note here; a very 
valuable tool to use is a pair of calipers, which are tools for 
measuring things. They are precise instruments and can be 
very accurate. You can purchase an inexpensive set at Har-
bor Freight. You can also get them at MSC, McMaster-Carr, 
or Grainger, or places that sell machine tools and industrial 

www.ApogeeRockets.com
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Continued on page 4

fasteners. If you are not familiar with calipers, then prob-
ably the best type would be digital calipers). So a 1/4” bolt 
is the correct size to fit in the slot.

The next item to be concerned about is the size of the 
head of the screw. We can see from Figure 2 that the depth 
of the slot is 0.236”. So while the neck of the screw is just 
under 1/4” wide, the distance from the bottom of the head 
of the screw to the top of the screw cannot be greater than 
0.236”, and to be better, should be about 0.200” thick or 
less. 

For us, we usually use a pan head screw. Figure 3 
shows dimensions of these heads for your reference.

to measure 1” of threads, there would be 20 of them). Pan 
head machine screw will do the job for us. If possible, we 
should test our screw head on a 1010 rail if we can find 
one. Testing prevents many mistakes.

If we look at Figure 4, we can see the dimensions of 
the nuts we can use.

Figure 3: Head Dimensions for Pan Head screws.

We’re Paying Cash
For Great Articles for This Newsletter

Are you a writer looking for some serious pocket change? 
We’re paying up to $350 for good how-to articles for this 
newsletter. If you’re interested, see our submission guidelines 
on the Apogee web site.

www.ApogeeRockets.com/Newsletter/Newsletter_Guidelines

Looking at Figure 3, at the bottom row for 1/4 inch 
screws, we can see that dimensions H or H1 for Phillips 
head screws are 0.130” and 0.175”. It appears either one of 
these will perform what we are needing and fit in the slot for 
the rail.

It looks like a 1/4-20 (The 20 means the number of 
threads or turns per inch of length. In this case, if you were 

The 1/4-20 nuts should be .226 inches thick. If we take 
one of these nuts and screw it on to the 1/4-20 Pan head 
machine screw, we would like it to be anywhere from 0.100” 
to 0.125 (an 1/8”) from the bottom of the screw head. This 
will allow us to fit within the rail and still slide easily. We 
came to this dimension by looking back at Figure 2. Near 
the top middle of the diagram is the dimension 0.225 (the 
width of the slot); below this number we can find another 
number, 0.087. This is the thickness of the rail where our 
bolt head will be sliding.

We know that if our distance from our nut to the bot-
tom of the head is 0.087” it will not slide in the rail, so the 
number and distance needs to be greater. 0.100”, might be 
a little too tight, but in theory it should work. To make it easy 
for us, we screw the nut down onto our machine screw 

Figure 4: Dimensions of Hex nuts.

http://www.apogeerockets.com/Newsletter/Newsletter_Guidelines
www.ApogeeRockets.com/Newsletter/Newsletter
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and then take a piece of 1/8” plywood, a 1/8” launch rod, 
or a drill bit of that size and use it for a spacer. It will go in-
between the nut and the head of the screw to give us good 
spacing distance. After we get the nut in place, we can 
place a little paint on the threads to lock this nut in place as 
a thread locker.

With this nut in place, we now have the entire black 
plastic bushing, like in the picture, duplicated. All we have 
to do is mount this onto the rocket.

We need to now drill a hole at each location on the 
rocket where a rail button will be mounted. The hole we will 

drill will be big enough in diameter to allow the machine 
screw to slide through or thread through our hole. To learn 
this dimension, we are going to go to Figure 5.                                                                           

If we go down to the third block on the right, we will see 
the number 1/4, which means 1/4” diameter. We can use a 
letter “F” drill for a somewhat tight fit, all the way up to a let-
ter “H” drill. If we use and “F”, “G”, or “H” diameter drill bit, 
our screw will go through the hole.

We can drill the hole now, but let’s do a couple of other 
thing first. We can take the calipers and measure the wall 
thickness of our body tube, or we can calculate it from the 
catalog of where we purchased it. If we go to the catalog, 
we can learn the outside diameter and the inside diameter 
of our body tube. If we take the outside diameter and sub-
tract the inside diameter, and then divide by 2, we will have 
our wall thickness.

For example, if we go to the Apogee web site and look 
under the Catalog menu, and then Building Supplies, and 
then click on Body Tubes, we can scroll down to a body 
tube like the 66mm/BT-80 www.ApogeeRockets.com/Build-
ing_Supplies/Body_Tubes/Tube_Assortments/Mid-Power_
Tube_Assortment.  From this page we can learn that the 
outside diameter of the 66mm body tube is 2.600” and the 
inside diameter is 2.558”. If we go by the formula above, 
we can take 2.600 - 2.558 / 2 and come to an answer of 
0.021”. Our wall thickness should be 0.021”.

When we assemble this rail button, we already know 
that we are going to need about .125” of space for the rail 
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• MONSTER Nose Cones from LOC-Precision
• Durable Heavy-Duty Plastic
• Fits Standard LOC Tube and Blue Tube
• Get That Big Project Off The Ground
• Affordable!

www.ApogeeRockets.com/Building_Supplies/Nose_Cones/

Figure 5: This table answers the question of what size 
drill should you use to fit the screw.

http://www.ApogeeRockets.com/Building_Supplies/Body_Tubes/Tube_Assortments/Mid-Power_Tube_Assortment
http://www.ApogeeRockets.com/Building_Supplies/Body_Tubes/Tube_Assortments/Mid-Power_Tube_Assortment
http://www.ApogeeRockets.com/Building_Supplies/Body_Tubes/Tube_Assortments/Mid-Power_Tube_Assortment
http://www.apogeerockets.com/Building_Supplies/Nose_Cones/High_Power_Nose_Cones
www.ApogeeRockets.com
www.ApogeeRockets.com/Building_Supplies/Nose
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How To Make Your Own Rail Guides
to slide in. We know that our nut that we will screw on is 
about .226” thick. We know that our body tube is about 
0.021” thick, and we are going to want to put a washer on 
the inside of our body tube and another nut, but this time it 
will be a lock nut so that the rail button does not get un-
screwed by vibrations in flight.

In Figure 6 below, we can see dimensions for washers. 
These are also called “Flat Washers”, because they are flat! 

The washers that we want to use are in the 1/4 row, 
and we can see that they are 1/16” thick. 1/16 equals 
0.0625 in decimal form. Save this number, because we 
are going to add it to the other dimensions in the previous 
paragraph.

In Figure 7 on the next page, we can see that the thick-

ness of a lock nut with nylon insert is 0.313”.

Now we can take these dimensions and learn how long 
our machine screw needs to be.

We take the .125 (space between bottom of head and 
the nut), add the thickness of the nut, which we know is 
0.226. We add to this the body tube thickness of 0.021, the 
washer thickness of 0.0625, and the locknut thickness of 
0.313 and we should have the following: 0.125 + 0.226 + 
0.021 + 0.0625 + 0.313 and the sum is 0.7475”. Machine 
screws come in different lengths, measuring from the bot-
tom of the head to the end of the threads. Our calculated 
thread length is 0.7475” and that is very close to being 3/4” 
(0.750”)

What Can We Get Today and What Do We 
Need?

We now know that when we 
go to a hardware store and go 
to the bolt bins, we are going 
to be looking for 1/4-20 pan 
head screws, 3/4” long, a flat 
1/4” washer, a 1/4-20 nut, and a 
1/4-20 lock nut. For our rocket 
we will need two of each one of 
those to make two rail buttons.

Our rocket in our example 
is using a 66mm paper tube. 
This means that our rocket is not 
very heavy or the paper tube will 
come apart. Since our rocket is 
not very heavy, we are going to 
use nylon screws, washers, and 
nuts, because they are lighter in 
weight.

If our rocket was a heavy 
rocket, and / or a high power 
rocket, we might use stainless 
steel screws, washers, and nuts.

Where are we going to 
mount these rail but-
tons?

We were originally going to 
use launch lugs, but we decide 
that we needed rail buttons be-
cause of the size of this rocket, 
with the body tube 2-1/2” inch 

Figure 6: Dimensions of washers
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diameter. It was getting too big for a regular launch rod. 

If we look at the bottom of our rocket, we have space to 
mount the rail button and at the top we have room to mount 
a rail button. So lets figure out how we are going to do it.

We have to mark our body tube. We take a piece of 
aluminum angle or the Estes Ultimate Tube Marking Guide 

Launch controller for mid-power rockets. 

Hooks right up to your car’s battery.
No more dead AA batteries!

Plenty of electricity to set off any  
type of rocket motor igniter.

24 foot cord, allows you to stand far back
for launch safety.

Audible continuity buzzer lets you know the 
circuit is armed and ready for launch.

Flat-jaw alligator clips
(for easy hook-up of igniter.) 

Pratt Hobbies GO BOX 
�Launch Controller

Brought to you by:

www.ApogeeRockets.com/Launch_Accessories/Launch_
Controllers/Go_Box_Launch_Controller

(www.ApogeeRock-
ets.com/Build-
ing_Supplies/Tools/
Ultimate_Tube_Mark-
ing_Guide),and use it 
to establish a straight 
line. We bought our 
aluminum angle in a 
hardware store or the 
hardware department 
of a big store.

As a straight 
edge on our rocket 
for marking a line, the 
aluminum angle looks like the image in Figure 9.

Now we have the line aligning our rail buttons, but 
where on the line?

According to Tim Van Milligan’s videos on installing rail 
buttons (http://www.apogeerockets.com/Advanced_Con-
struction_videos/Rocketry_Video_103), the buttons should 
be far enough apart that they support the rocket. Tim says 
they should be on opposite sides of the Center-of-Gravity if 
at all possible. 

Now that we have these locations, we take a drill with a 

Figure 7: Dimension of nylon insert locknuts.

Figure 8: Estes’ Ultimate tube 
marking guide is used to draw 
lines down the sides of tubes.

http://www.apogeerockets.com/Launch_Accessories/Launch_Controllers/Go_Box_Launch_Controller
www.ApogeeRockets.com/Launch_Accessories/Launch_Controllers/Go
www.ApogeeRockets.com/Launch_Accessories/Launch_Controllers/Go
http://www.ApogeeRockets.com/Building_Supplies/Tools/Ultimate_Tube_Marking_Guide
http://www.ApogeeRockets.com/Building_Supplies/Tools/Ultimate_Tube_Marking_Guide
http://www.ApogeeRockets.com/Building_Supplies/Tools/Ultimate_Tube_Marking_Guide
http://www.ApogeeRockets.com/Building_Supplies/Tools/Ultimate_Tube_Marking_Guide
http://www.ApogeeRockets.com/Building_Supplies/Tools/Ultimate_Tube_Marking_Guide
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bit of letter “F” size and drill a hole at the two locations.

Now we can take a 1/4-20 pan head screw, 3/4” long, 
that has a nut screwed on to it, that allows for a space of 
1/8” from the bottom of the head to top of the nut. Remem-
ber, this space is what will allow it to slide onto the launch 
rail.

We put a drop of paint on the threads to bind them so 
they do not easily move. Then we take this assembly and 
push it through one of the holes we have just drilled, as 
shown in Figure 10.

On the inside of the tube, we take a flat washer and put 
it over the end of the screw. Then we take a lock nut and 
screw it down tight over the end of the screw. This will look 

Model Rocket Design and Construction
By Timothy S. Van Milligan

The Expanded 3rd Edition

Apogee Components
3355 Fillmore Ridge Heights
Colorado Springs, Colorado 80907 

telephone: 719-535-9335
website: www.ApogeeRockets.com

This massive, 328 page guidebook for serious rocket designers contains 
the most up-to-date information on creating unique and exciting models 
that really work. With 566 illustrations and 175 photos, it is the ultimate 
resource if you want to make rockets that will push the edge of the per-
formance envelope. Because of the number of pictures, it is also a great 
gift to give to beginners to start them on their rocketry future.

For more information, and to order this hefty book, visit the Apogee 
web site at: www.ApogeeRockets.com

Figure 10: The 
homemade 
rail buttons as 
seen on the 
outside of the 
rocket.

Figure 9: Draw a straight line along the tube, so both 
buttons are aligned.

http://www.apogeerockets.com/Rocket_Books_Videos/Books/Model_Rocket_Design_And_Construction
www.ApogeeRockets.com
www.ApogeeRockets.com


Page 8 I S S U E  3 3 4   M A R C H  1 2 ,  2 0 1 3

How To Make Your Own Rail Guides
Continued from page 7

like what is shown in Figure 11.

You’ll also want to test fit the homemade rail guides on 
a rail to make sure that they slide easily. Figure 12, to the 
right, shows my rocket being tested in such a manner.

You can use this same technique for making rail guides 
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Guillotine Fin Alignment Jig

• Get Perfectly Aligned Fins Every Time
• Holds the Tube In a Horizontal Orientation 

to Prevent Glue Drips
• Self Adjusts to ANY Size Tube From 13mm 

(BT-5) to 66mm (BT-80) 
• Securely Holds The Fin While The Glue Dries
• Kid-Friendly! Helps Them Make Stronger 

Fins, Resulting in Straighter Flights 
• Can Accomodate Fins Up To 1/2” Thick 
• Allows Any Number of Fins on the Tube

www.ApogeeRockets.com

The Most Versatile Alignment Jig Ever Manufactured

Figure 11: The washer and lock nut on the inside of the 
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www.ApogeeRockets.com
www.ApogeeRockets.com


Page 9I S S U E  3 3 4   M A R C H  1 2 ,  2 0 1 3

for the larger 1-1/2 rail launchers, as well as modifying it for 
different configuration rockets. For example, you can make 
stand-offs for rockets that have a larger diameter nose 
cone than the tube where the rail buttons are located.

About the Author
Barry Friedrichs is a born again rocketeer who first 

started flying rockets in 1966 and was part of the team that 
flew model rockets inside the Astrodome on national TV in 
1969. He has worked in many disciplines over the years 
and was a whitewater river guide for 25 years. When not 
selling gold and silver IRAs and coins, he builds high power 
rockets in Colorado for one of his hobbies. He believes one 
of his most valuable resources is learning how to question 
everything and is always asking why.

How To Make Your Own Rail Guides
Continued from page 8

Figure 13: A variety of rail guides can be made using 
this technique.
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• Reusable Rocket Motors Save Money
• Holds Aerotech’s Reload Propellant
• Sizes: 24mm To 98mm Diameter
• Power Range: E Through N
• Cases For Any Project
• Rouse-Tech Quality
• Affordable!

Your Source For Everything
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Yes...
We Have Engine 

Mounts Too.
Need A Parachute?

Apogee Has The One You’re 
Looking For!

http://www.apogeerockets.com/Rocket_Motors/Rouse-Tech_Casings
www.ApogeeRockets.com
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