
27 – 11 – 70 aileron spar assembly 
manual

The aileron spar is manufactured from 6061 T6 alumi-
num tube 1.5×.035

The spar will be manufactured from 2 pieces spliced together at the 138 inch posi-
tion.

Caution: refer to the builders database for the most current drawings. Minor details within the 
drawings change from time to time making the drawings that are in the assembly instructions 
invalid. Print out each 1 of the required drawings prior to beginning the assembly of each compo-
nent.

Figure: 1 Aileron Spar Overview



The spice tube will be manufactured from 6061 T6 aluminum tube 1.375×.049 or 
optional material .1375×.058. Although the holes for the spice tube are shown in the 
drawing we will not be drilling the rivet holes until the splice tube is placed inside of 
the 2 spar segments.

Figure: 2 Splice Tube



The splice sleeve needs to be installed centered on both the inboard and outboard 
sections of the aileron spar. Mark the 6 inch sleeve  at the 3 inch position with a mag-
ic marker to be used for positioning.

Figure: 3 Marking the center of the splice tube



Before we can begin the process of assembling the 2 pieces of spar we need to 
make some reference marks down the length of the spar tubes. We do this by placing 
a channel or an L angle against the outside of the spar tube. This automatically aligns 
with the length of the tube because of the geometry of the L angle. We use some 
painters tape to hold it in place every couple of feet.

Figure: 4 “L” Angle to matk a lengthwise line



The next step is to take your magic marker and holding it in the exact same posi-
tion down the length of the tube create a mark along the centerline of the tube.

Figure: 5 marking the reference line



The next step is we need to create an additional line down the tube that is 90° 
from the other lengthwise line. This is pretty simple to generate a line that is 90° with 
a little bit of simple math.

The tube diameter is 1.5 inches. The circumference of the tube is equal to (Pi)
(D) = 3.1415 × 1.5 =  4.71  If we want to divide the circumference into 90° segments 
we can simply divide 360° divided by 90°= 4  We can now take our circumference of  
4.71 ÷ 4 = 1.178″.

We can now take a scrap piece of paper and mark out the dimension of 1.178 
Along the edge of the piece of paper.

An even easier way to approach this whole process of marking the tube is to use 
one of the 3D printed tube marking tools. Search the EMG-6 website for “tube mark-
ing tools”. We sell them individually as well as complete sets. If you have a 3D printer 
the STL files are available for free on the builders database.

Figure: 6 layout for marking tube reference lines



We can now take the piece of paper and wrap it around the perimeter of the tube. 
Line up one of the marks with the original lengthwise line and we can now use the 
other mark on the piece of paper to generate the 90° mark.

If you needed to create more than a 90° mark you could simply duplicate the pro-
cess for the 180° and the 270° Positions.

Figure: 7 tube marking template



Refer to the spar spliced detailed drawing for the positioning of the splice and the 
rivets that will hold the spliced to the 2 spar segments.

Figure: 8 aileron spar splice detail



We will insert our spar splice centered on the outboard edge of the aileron spar 
and drill and Cleco the 2 holes through the spar and the splice to initially position the 
spar splice.

Figure: 9 inserting the spar splice reinforcement tube



Next we will take the outboard section of spar material, generate and alignment 
line along the length of the tube as we did with the inboard section of spar tube mate-
rial. We will then but it up against the inboard section of spar and once again drilling 
Cleco at the appropriate positions.

Figure: 10 drillingthe spar splice



We can then duplicate the process at 90°, 180°, and 270°  . This part of the pro-
cess is a little bit tricky. Because the wall thickness of the spar material is .035 we 
end up with about a .030 clearance between the reinforcing sleeve and the inside 
diameter of the spar tube. One of the reasons that we have so many rivets holding 
the 2 tubes together is to make up for this clearance issue. Ensure that you maintain 
alignment between the 2 spar tubes that are being spliced together by placing it on 
the workbench during the construction process. Also ensure that the tube is straight 
from side to side by using a straight edge or even the L channel that you used during 
the process of marking the spar tubes.

Figure: 11 assembly of the spar splice



Once you have riveted the 2 spar segments together we can proceed on to the 
next step.

Figure: 12 completed spar splice on the aileron



The next step is to drill each one of the hinge location holes. These are 1/4 inch di-
ameter holes but we start off with drilling them with a 3/16 inch drill bit and then once 
we have installed the reinforcing sleeves we will up-size the hole to 1/4 inch using 
a uni-bit. There are 4 hole locations in the spar. These will receive eyebolts that will 
function as the hinge. The inboard eye bolt will be attached with a nylon nut but all 
of the other eyebolts will need to have a nylon nut plate permanently attached to the 
spar. In the drawing for the Aileron Spar LD rearview you can see the 4 holes that 
are .25 inch diameter. These will be all referenced from the inboard edge of the wing 
spar. This is where accuracy counts because these holes have to line up precisely 
with the fork bolts that are installed on the trailing edge of the wing assembly. In fact 
if you are unsure about the accuracy of the fork bolts that you installed onto the wing 
assembly You may want to position your aileron spar along side of the rear spar with 
the fork bolts installed and double check the dimensions.

Figure: 13 aileron spar detail view



You will need to also Mark and drill the 3/16 inch holes labeled (.191) at the in-
board end of the spar that are used for the attachment of the aileron control for. 
These holes will be located at .5 and it .2 inches from the inboard edge of the aileron 
spar and are on the same plane as the aileron hinge location holes.

We will mark the 4 aileron hinge bolt hole locations and drill completely through 
the spar using the V block and the drill press. We will drill with a 3/16 inch drill bit and 
then upsize the hole after putting the sleeves inside of the spar.

Figure: 14 V block drilling



Special instructions apply to the installation of the very last rib rib #13 and the ad-
justment of the aileron spar length. The spar length has been left slightly long to ac-
commodate the ability to move the outboard rib as close to the wing tip as possible 
to reduce the gap and improve the performance of the aircraft. Although this is trivial 
the ability to improve and slight ways makes a difference to many builders. If your 
building the aileron’s 1st you can simply build according to the drawings and cut 1/2 
inch off of the end of the main spar at the wing tip location. If you have built the wing’s 
1st you can position the spar onto the trailing edge of the wings and then adjust the 
position of rib #13. Once the rib has been positioned  with at least 1/8 of an inch gap 
between the outboard portion of the rib and the wing tip the remaining portion of the 
aileron spar can be trimmed off. You should leave a minimum of .4 inches edge dis-
tance from the center of the outboard hinge hole location and the trimmed off portion 
of the spar.

Figure: 15 outboard detail



The aileron spar overview drawing shows the position of each one of the internal 
reinforcing members that are positioned for each of the hinge locations. Each one of 
the hinge locations have a 3 inch long 1.375×.049 reinforcement tube. The exception 
is the inboard section uses a 6 inch long 1.375×.049 reinforcement tube to accom-
modate the attachment of the aileron control for. We will be positioning each one of 
these reinforcement tube wanted a time starting with the outboard 1st.

Figure: 16 aileron spar overview



In this picture here we see the trimmed off portion of the outboard spar and the 
hinge hole location drilled and ready for nut plate installation.

Figure: 17 installing nut plates



The outboard hinge location will need a nut plate installed. This is a special nut 
plate that has to rivets on one side of the hinge location primarily due to the close 
proximity to the edge of the material.

Figure: 18 installing nut plates



You will need to pre-drill Each of the nut plates to a #30 or 1/8 inch prior to installa-
tion.

Figure: 19 oversizing nut plate rivet holes



Reinstall the nut plate onto the Aileron spar then drill, Cleco, and rivet the nut plate 
in position

Figure: 20 using that plate as drilling guide



Next we will proceed onto inserting the sleeve at the number 3 hinge location this 
is 119.846 inches from the inboard edge of the ailerons spar. Since the splice tube is 
in the way, we will need to insert the reinforcement tube from the inboard edge and 
slide it down into position. There are many ways to accomplish this we’ve come up 
with a couple of simple solutions to inserting the reinforcement tube.

Figure: 21 reinforcing sleeve inserts



We will pre-manufacture the 2 reinforcement tubes that are used for the cen-
ter 2 hinge locations. It is manufactured from a 3 inch piece of 6061 T6 aluminum 
1.375×.049. We will predrilled the .25 inch diameter hole to a 3/16 inch hole in the V 
block before inserting it into the spar and then we will upsize the hole to .25 after is 
positioned in place.

Figure: 22 reinforcing sleeve insert



We will predrilled the reinforcement tube on the V block drilling a 3/16 inch hole 
completely through the center of the 3 inch long 1.375×.058 reinforcing tube. The 
next trick is to slide this 119.846 inches into the set inside of the spar and have it line 
up perfectly with the other hole. You can see in the picture below that we have pre-
drilled the reinforcement sleeve And we have created a mark around the perimeter 
of the tube at the hole location so that as we slide the reinforcement down the inside 
of the spar if it rotates we will still be able to see where the hole location is by looking 
through the whole that is predrilled in the aileron spar.

Figure: 23 reinforcing sleeve insert



There’s many ways to position the internal sleeve. You can take a stick or another 
piece of material and simply shove it down to the proper length based on a mark on 
the side of the stick.

Figure: 24 positioning inserts



You can stick a punch or and awl through the hole that you want to slide it to, Then 
just tilt the spar and slide the sleeve down until it hits the punch. 

Figure: 25 positioning inserts



Because the sleeve is quite a bit smaller than the diameter of the tube You can 
manipulate it with a punch through the hole for the hinge until you line it up correctly.

Figure: 26 using a punch to aligninsert



Once we have the internal sleeve in position we will Cleco one side with a 3/16 
inch Cleco and then upsize the whole using a long snout Uni bit

Figure: 27 Uni bit drilling



We will then insert a 1/4 inch short bolt in the quarter-inch hole flip the spar over 
and upsize the adjacent side with the Uni bit

Figure: 28 use of a large step unit bit



We can then proceed to install the 2 Leg nut plates. By inserting a AN4 Bolt 
through the nut plate line it up with the spar drilling it to 1/8 inch for each rivet hole 
and then installing the nut plate with a 4 – 2 stainless steel rivet on each leg.

Figure: 29 installing nut plates



We will duplicate this process for the number 2 hinge hole location located at 
56.846 inches from the inboard edge of the ailerons Spar.

Figure: 30 spar hinge bolt locations



The final reinforcement tube that we need to install is the inboard reinforce-
ment tube. This tube is manufactured from a 6 inch length of 6061 T6 aluminum  
1.375×.049. Although the drawings showing all of the holes in the reinforcing sleeve 
it is not necessary to predrilled these holes as you can use the aileron spar as a drill 
guide once the sleeve is installed. The inboard aileron hinges located at 3.5 inches 
from the end of the aileron spar however this is the only aileron here’s the does not 
need a nut plate. It is located outside of the structure and as such we can use a nylon 
nut to attach the eye bolt.

This is the last step in the pre-manufacturing of the aileron spar. 

The next step is to continue construction of the aileron.

Figure: 31 inboard reinforcing sleeve


