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SE5a 53 1/8”
Thank you for purchasing the Se5a 53 1/8” 1/6 scale model
for electric flight.

Prototype by Brian Allen
Model Specifications
More than 425 laser cut parts
Scale:

1/6

Channels:

R/E/A

Wingspan:

53 1/8”

Wing Area:

988 sq in

Weight:

65 oz

Power System:

AXI 2826 brushless direct drive,

Olympus geared Endoplasma power optional
Prop:

14x7

Wheels:

Balsa & plywood, Neoprene foam
tires

Airfoil Type:

Under cambered

Cowl:

N/A

Spinner:

N/A

Designer:

M.K. Bengtson

Prototype:

Brian Allen
TAIL SURFACES

I usually like to start with the tail as it is usually the
easiest part and it gets me going. The vertical and
horizontal tails are built up from several laser cut parts to
make the outer structure and some laser cut sticks to
frame out the internal structure. Hinges are Radio South
CA type hinges. Vertical fin and rudder are shown here.

The horizontal stabilizer and elevators are built in a
similar manner. The designer wanted the design to be as
close to the real deal as possible in terms of rib spacing
and control surface function as possible. The elevators are
separate units (not joined by a dowel or music wire joiner)
and are each setup for pull pull cables. The cables are run
from there scale location and this requires some internal
tubing guides in the stab to get the cables to enter and exit
the stab in the proper location. The designer accomplishes
this by using 1/16ʺ O.D. K&S aluminum tubing and
setting it in the stab structure from the center section of
the stab and routing/bending it to the scale exit location.
This is done top and bottom on both sides. This requires
that about 6 of the stick internal pieces be build up from 3
laminations of 1/16ʺ balsa (these parts are all laser cut) to
provide a channel run along the leading edge of the stab
on the top and bottom so the aluminum tube runs flush
with the top and bottom surface. This actually sounds
much more complicated that it really is. The laminated
pieces have the middle piece that is 1/16ʺ longer than the
top and bottom pieces at the stab LE to provide the
channel for the aluminum tubing. In any event a picture is
worth a thousand words but unfortunately I do not have a
picture of this yet as I have not yet installed the aluminum
tubing cable guides. I have not been able to bend the
tubing smoothly yet, I need to get some 1/32ʺ diameter
mono‐filament line to use as a bend support and as soon
as I get some I will bend and install the tubing and get a
shot. Photos of the stab/elevator so far follow
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Fuselage assembly is easy; each side took about 30
minutes to build. Make sure you have good, tight joints on
the stick section as it is a bit whippy until it is all joined
together and it is easy to break the glue joints (donʹt ask
how I know).

FUSELAGE
Next step is to start the fuselage. The basic
construction is a light ply forward section with a 1/16ʺ ply
doubler and a stick built tail using 3/16ʺ sq balsa sticks.
Fairly easy construction. Remember when gluing up the
lite ply/ply doublers to a) make sure all the parts are
aligned properly and b) make a right and left side. The lite
ply seems to have a better finish on one side so that
should be chosen for the outer surface. The tail section of
each side is framed up using sticks and four laser cut
pieces of 3/16ʺ balsa. These should be added after the
sides are built and joined as the tail area has a fairly severe
bend in two places and when I went to glue the sides to
the fuselage bottom tail piece I had to make razor cuts in
the tail pieces and sticks in order to get the sides to bend
properly around the lower fuselage bottom piece.

The firewall is made up of a 1/8ʺ lite ply piece with a
1/16ʺ ply doubler. There are two firewall options in the kit
as mentioned above, the one shown here is for the AXI
outrunner type. If you are using the Olympus gear drive
then you would use the appropriate parts which would be
laminated in the same way. The landing gear mounts are
each two pieces of 1/8ʺ lite ply laminated together.

If you are using the AXI type firewall that before you
assemble the fuselage the laser cut slots in the side of each
fuselage side would either have the drop out piece glued
in or replaced with a piece of scrap 1/8ʺ balsa glued and
sanded smooth.

Fuselage assembly is next. The firewall and formers F2
to F6 are glued to one side of the fuselage. Check the fit of
the tabs into the appropriate fuselage slots as a couple
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were a bit too tight and had to be opened slightly in order
to get a good fit. The firewall is square to the sides, no
down or right thrust as this is taken care of by motor
mounting plate. When the formers are glued to one side,
add the other side and check carefully to insure that all is
square and in alignment and glued side two on. When
dry, I then epoxied the landing gears mounts in place.

On former F2, the hole in the former leaves a
somewhat narrow strip of balsa at the bottom of the
former. It is very easy to break this so I would recommend
adding a piece of 1/16ʺ x 1/8ʺ basswood across the bottom
of F2 to reinforce this. Also not a bad idea for F5 also. You
will be reaching into the fuselage a lot as you continue
and it is easy to snag and break these areas.
The following photo shows a bottom view of the
fuselage with the sides joined at the tail along with the top
and bottom fuselage pieces. Since I glued the rear fuselage
pieces in place when I built the sides it required some
judicious saw cuts and wetting of the tail area to get it to
form properly around the lower fuselage piece. When
completed, I thought the rear fuselage was somewhat
whippy so I added 3/16ʺ sq balsa diagonals on the bottom
and top.

The front cowl is made from three laminations of 1/4ʺ
thick balsa. Each piece is mad up of two smaller pieces
that are glued together. The three assembled pieces are
then glued together to form a 3/4ʺ thick piece. There are
two sets of cowl pieces in the kit depending on whether

you are using the outrunner or gearbox. Since I am using
the AXI outrunner the following photo shows those
pieces. The completed cowl will be glued to the front of
the fuselage after the motor mounting plate and supports
are glued in place.

The next couple of shots show the rear fuselage
formers, the upper keel piece and the stringers in place.
Fairly straightforward. The designerʹs plan calls for balsa
stringers but since I can get rather ham handed at times I
replaced them with basswood stringers. The only thing to
watch for is that the stringers lay straight from F6 to the
tail.

The AXI motor mount is made of two pieces of 1/16ʺ
ply that are laminated together.

The laminated cowl pieces required some trimming
due to the balsa pieces that get glued to the firewall that
the motor mount glues to. They have an angle shape on
the top and bottom and the cowl pieces had to be notched
to clear this area. Once done, the two balsa mount pieces
are glued in place. They are clearly marked left side and
right side and it is important you get the correct one in the
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correct space as this sets the down and right thrust. Once
glued in place, the cowl is glued in and then the ply motor
mount is added.

Next area is construction of the cabane and lower wing
wire carry through pieces. These are easy to do. They
consist of a piece of 1/8 x 3/8 basswood with 2 1/8 sq
pieces glued to it to form a channel. A piece of 1/8ʺ od
brass tubing is epoxied into the channel and the whole
thing is topped by another piece of 1/8 x 3/8 bass. There
are 4 of these boxes made up, 2 for the cabanes and 2 for
the lower wing wire. Once these pieces are dry they are
epoxied into the forward fuselage in the notches provided

in the sides. I also added some small pieces of triangle
stock at each side to brace these pieces in batter.

The next is the battery tray. I made this from a piece of
1/8 balsa 3ʺ wide by 9ʺ long. It is glued to formers F2,F3
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and F4 and the forward cabane box and reinforced with
some triangle stock on the top side.

The following pictures detail the above.
At this point I started on the wings. I decided to start
with the wing ribs that hold the wing strut attachment
points. As is typical this designer uses a laminated rib
consisting of two 1/8 lite ply ribs and a 1/32 plywood core
that is notched for two Dubro #158 steel landing gear
straps. The three pieces are glued together and this
provides two slots to slide the straps in. These are secured
with a short 2/56 bolt and not. I add the straps and
bolts/nuts after the wing is complete and when we are
ready for initial fitting of the wing struts.

The front of the fuselage is sheeted using 1/16 balsa. It
requires a piece about 3 3/4 ʺ wide so I edge glued some
pieces together. The sheeting needs to be done using two
pieces per side. The first from the firewall to F5 and the
second from F5 to F6. The reason for this is that there is a
shape contour break in the cockpit area that is impossible
to do with one long sheet. It just will not lay right. So I
sheeted the cockpit area using a separate piece of sheeting.

At this point you would also add some soft balsa
blocks around the headrest area on the rear fuselage keel
and sand it to shape. I purchased a package of photos
from Bob Banka of an SE5a that is in a museum and it has
no headrest. As a result I will be removing the headrest
area of the real keel and adding some additional balsa
sheeting in this area to match the photos.
The next step is to start construction of the wings. The
four wing panels are very close to being identical so only
one will be detailed here. The differences are the center
section for the upper wing and the location of the strut
clips on the appropriate rib (on the bottom for the top
wing and the top of the rib for the bottom wing). Also, the
bottom wing has the aileron servos installed in it.
The top wing is composed of the two wing panels plus
a center section. They are held together by two pieces of
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1/8ʺ music wire that slid into sections of 5/32ʺ od brass
tubing in each panel and the center section. The panels are
glued to the center section and the wire serves as a
reinforcement in lieu of the typical ply dihedral brace.
The lower wing is built in a similar manner and each
side consists of the panel and a short transition section to
the fuselage. The panels are attached to the fuselage using
the same music wire/brass tube setup as the top wing and
are secured to the fuselage using bolts and blind nuts so
the bottom panels can be removed. Construction begins
by pinning the spars down first. They are 1/8ʺ sq bass or
spruce and need to be shimmed off of the building board
in order to allow the spars to seat fully into the spar
notches. This is due to the under camber of the ribs and
the location of the spar notches. After some fiddling
around I found that shimming the front spar 1/16ʺ and the
rear 1/32ʺ allows for a nice setup. I made from shims from
some scrap 1/16ʺ balsa and the rear from some scrap 1/32ʺ
ply from one of the kit sheets. The spars are then pined
down and the ribs added.

The ply root rib needs to be tilted to achieve the proper
dihedral angle. The designer includes a laser cut Rib
Angle Gauge (RAG) and that is used to set the proper
angle. After the ply root rib is added, the remaining ply
and balsa ribs are added.

Next step is to add the sub ribs between the front spars
and the leading edge. There are two different ones for the
tip area due to their shorter length. In addition, the two
sub ribs in the second bay out from the root rib need to
have the tab that fits between the spars trimmed off due to
the later installation of some lite ply inter spar shear webs
that support the brass tubes. I did not catch this until I
went to install the lite ply pieces and had to trim them
after they were glued in. Not hard but it would have been
easier if I had been paying attention.

Following this, the 1/16ʺ balsa vertical grain shear
webbing is added on both the front and rear spars. The
four pieces of 1/8ʺ lite ply that form the brass tube
supports are then glued in place and the brass tubing is
cut to length, deburred on the ID as required and located
properly. These will be epoxied in place but I will leave
them unglued at this time in case I need to do some
fiddling in order to get everything to line up properly.

The wing tip is made from a laser cut piece of 1/8ʺ lite
ply and a couple of shorter balsa ribs. These are located
and glued in place. Note that the front of the tip piece is
glued to the front LE dowel and does not lay flat on the
board. The tip ribs are notched to accomplish this.
The upper 1/8ʺ sq bass spars are added next along with
the ply rib that holds the strut attachment straps (these are
added later). After these parts are added, the 1/4ʺ
diameter hardwood dowel leading edge is added and
everything glues up.
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make sure that they are aligned properly and that the 1/8ʺ
music wire slides in and out freely. I had to do some filing
of the tube holes (probably due to not getting the ribs
aligned exactly together) on the internal ribs (I used the
holes in the ribs R1 as a guide and did not touch them) in
order to get the tubes in straight and the wire to move
freely in them. Take a bit of time here so the center section
and the panels line up properly.
After the ribs and lite ply shear webs are added, I
sheeted the back end of the top of the center section to
stiffen it up a bit and I then added the balsa pieces
between the root ribs R1 and the ribs R0 and sanded them
to a smooth contour.

After the above has been accomplished the center
section of the panel is sheeting with 1/16ʺ balsa. It is only
sheeted on the top only from the leading edge back to the
rear spars. The bottom side is not sheeted.

After the balsa trailing edge pieces are added the 1/4ʺ
hardwood dowel leading edge is added. The center
section strut plates are then epoxied in place. I would also
recommend adding some triangle stock in a few places to
provide some extra gluing surface on these two pieces as
they are the parts used to hold the top wing in place to the
cabane struts and a failure here would ruin your day. On
the Stearman I built with a similar setup I put some
triangle stock in each bay to glue the strut plate to the
spars and shear webs and I also put a few pieces from the
plate to the ribs.

The upper wing center section is built in a similar
pattern to the wing panels. Shim the spars, pin them
down and add the ribs etc. The shear webs in the center
section are all lite ply and are located between the spars to
provide strength there and to also support the brass tubes
for the wing wires. Prior to gluing the brass tubes in place
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The strut plates have laser cut holes for blind nuts that
are used to secure the plastic landing gear straps that hold
the ends of the cabane strut wire. My own preference is to
not install these at this time but to wait until I have the
wings down and mounted on the completed fuselage in
order to get the alignment of the wings exact. I then locate
the landing gear straps and mark the holes for the blind
nuts and add them then. I do this to insure that everything
is aligned properly in case that I do not get all the pieces
exactly aligned while assembling the wing and getting the
cabane wires bent exactly.

I have started the lower panels. The panels are
virtually identical to the top ones with the exception of the
aileron servo mounts. The lower wing panels have no
center section but each panel has a small transition section
that goes from the panel root rib to the fuselage side.
These get attached to the lower panels in a similar manner
to the upper wing center section and they are held to the
fuselage by a couple of 4‐40 bolts which engage blind nuts
in the transition section root ribs.

Following is a photo of the upper wing center section
that shows progress so far. The front section of sheeting
will be added after I have located the blind nuts for the
cabane mounts. I do it this way as I find it easier to get the
wings done and mounted to the fuselage and cabanes. It
allows some wiggle room to get the top wing mounted
squarely in case the precut hole for the mounting straps
are off location due to variations in the build. When the
wings are located properly and the blind nuts are installed
I will finish the sheeting.

Construction of the small transition sections are
detailed below. They are built in a similar manner to the
panels. The lower spars are shimmed off the building
board, the ribs and upper spars are added and the lite ply
shear webs and brass tubing are added. The root rib blind
nuts are added and the top section is as sheeted.
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Got some additional work done on the lower left wing
panel and transition section. Finished framing the panel
and added the shear webs, brass tubes and sheeting. I
then cut some pieces of music wire about 18ʺ long to use
as the wing joiners and strung the fuselage, transition
section and panel together. All went together fine and the
panels and fuse lined up and bolted together well.

Since the fit is good I have now epoxied the transition
section to the outer panel, along with epoxying the brass
tubes in each piece into the wing structure. Once dry, I
will final sand the joint and make any corrections to the
joint area, add filler as required and resand etc.
The next step is to make up and install the aileron
servo mount and hinge the aileron.

The first two photos show the panel and transition
section strung together on the joiner wire and then mated
together. The next two show the joiner wires as they pass
through the carry through box in the fuselage. The last
two show the panel and transition section bolted to the
fuselage to check the fit etc.

On the wing construction one item I forgot to mention
is a piece of 1/8ʺ lite ply that gets glued to the center
section bottom rear. Once the tubes for the wing wires are
all located and securely epoxied in place the back section
of the lower center section is covered with apiece of 1/8ʺ
lite ply.

Copyright© 2007‐11 M.K. Bengtson All Rights Reserved

Rev 07/11

Se5a 53 1/8” Page 10

the aileron servo mounts. The design has one servo in
each lower wing panel driving the lower wing aileron and
then each is connected to its appropriate upper wing
aileron by a tie rod. I used the recommended Hitec HS‐55
servos. If you decide to use something else make sure to
check the servo thickness first. The wing airfoil is very
thin and this will limit you in servo type and size so check
first.

The parts include two servo mounts/covers cut from
1/32ʺ ply. I made new ones from 1/16ʺ ply since I felt the
1/32ʺ ply was a bit flimsy to solidly mount a servo to and
the fact that I kept breaking the 1/32ʺ pieces. After the
third break I said the enough of this and made new pieces
from some leftover 1/16ʺ ply from the parts package.

The servo is mounted close to the rear spar. I moved it
back some due to a possible clearance problem with the
upper wing surface (moved it back about 3/8ʺ or so to get
to a slightly thinker part of the airfoil and to allow for a
slightly longer pushrod). I glued a piece of 3/8ʺ wide 1/16ʺ
balsa as a spacer to the bottom of the wing up against the
rear spar.
The servo is mounted to the 1/16ʺ ply cover using 2
pieces of 1/4ʺ by 3/8ʺ basswood as mounts, each piece is
about 3/8ʺ long. These are glued to the cover at the
appropriate spacing and then a small piece of 1/4ʺ triangle
stock is added for some additional glue surface. The servo
is then screwed to the mounts using Micro fasteners servo
screws (socket head with the built in washer). A small tab
of 1/16ʺ balsa is then glued to the edge of the cover closest
to the trailing edge. This is to serve as a locater tab and is
held in place between the 1/16ʺ balsa spacer added
previously and a piece of 1/8ʺ sq bass to form a pocket that
the tab slides into. The back end of the cover is held in
place against a piece of 1/8ʺ light ply that is glued between
the ribs at the appropriate location and the cover has holes
drilled trough it for 2‐26 socket head screws. These screws
go through the cover plate and through the lite ply piece
and engage blind nuts on the underside of the lite ply
piece, locking everything together. Some scrap balsa is
added to finish things off and support the covering.
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panels until I arrived at the optimum size to use. This put
the center section ribs off slightly on the spars when
compared to the panels.
In any event, once I got the center section brass tubes
lined up properly, I mixed up some 30 minute epoxy and
glued the panels to the center section making sure
everything was lined up properly and then clamped. I
inserted the music wire pins to help with the alignment.
They will be glued in later as I wanted to make sure I
could remove them in case I screwed anything up (which
has been known to happen from time to time). Once dry
the clamps were removed and the pins were checked to
insure that they moved OK. Once I get the upper wing set
on the cabanes and ready for covering I will glue the pins
into the tubes permanently.
The pushrod is a piece of 2‐56 threaded rod with a link
soldered to it on the horn end and a threaded ball link on
the servo horn end. This allows for some adjustment.
I have the mounts made for both lower wing panels. I
need to round the tip on one panel and aileron and the
lower panels are done. I then need to assemble the upper
panels and center section and then hit the landing gear
and cabanes.

The four ailerons are the same with the exception of an
additional horn location piece on the top surface of the
lower ailerons for the interconnection rod.
Construction consists of a laser cut leading edge piece,
a number of ribs and a light ply tip piece. Where the tip
piece glues to the trailing edge portion of the tip rib I
added a small piece of triangle stock to help brace the glue
joint. The trailing edges are pieces of laser cut 1/32ʺ ply
like the wing panels. Each aileron has a horn location
piece glues to the bottom surface and the two lower ones
have an extra piece glued to the top surface.
Since I used 1/8ʺ sq bass spars, the hinge line on the
aileron is located 1/8ʺ down from the top surface of the
aileron in order to avoid trying to cut hinge slots in the
bass spars. Where each hinge is located on the wing I
filled in the area between the spars with some scrap wood
to get a bit more glue surface for the hinges. This is noted
in the description of the wing build. I used cut down CA
type hinges, four per aileron. Corresponding slots were
cut in both the aileron and the wing and the parts were
dry assembled and checked for alignment.

The upper wing consists of the previously built center
section and the two wing panels. They are held together
by 1/8ʺ music wire pins which are inserted into the brass
tubes that were built into each piece. In order to get the
pieces to line up properly I had to do a bit of work on the
hole locations in the center section in order to allow the
tubes to line up properly so I could insert the pins
smoothly. This was done with a small file and was no
problem. I think this happened as I was using different
size spar shims while building the center section and the

In order to allow free movement of the aileron, the
leading edge is double bevelled. A line is drawn 1/8ʺ
down from the top of the aileron (corresponding to the
hinge line) and the aileron leading edge is sanded back at
an angle to ribs fronts at the bottom and back about 1/16ʺ
or so at the top. This allows free and substantial aileron
throw.
The assembly of the landing gear. The first shot shows
the bent wire parts. The landing gear is bent from 1/8ʺ
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music wire while the cabane wires are bent from 3/32ʺ
wire. My flying buddy Ron has the big K and S bender at
the school where he works so he does all my wire
bending.

As of this point I have not added the axle as I wanted
to keep it free to allow framing up of the landing gear
fairing. I will add the axle to the already soldered up gear
later on.

The landing gear consists of a front and back piece,
which are soldered together along with the axle. This
forms a rigid one piece unit that is then attached to the
landing gear ply plates in the fuselage bottom using nylon
landing gear clamps and bolts/blind nuts. I like to use
socket head cap screws and blind nuts on all of my
fasteners to allow easy removal and not to have to worry
about wood areas stripping out.

Once the front and rear gear pieces are located
properly the holes for the landing gear straps are located,
drilled and the blind nuts located and secured in place.
When both the front and rear pieces are done, they are
then wrapped with fine copper wire and silver soldered
together.
Servo placement in the aft fuselage for the tail. Since
the design calls for pull pull cables, location is important
to keep the lines all about the same length. I decided to
place the servos in the cockpit area and have the bottom
ply piece in that area removable for access. It will be held
in place either by some small 2‐56 button head cap screws
and blind nuts or perhaps some rare earth magnets. I will
also have the bottom ply pieces between the LG
removable to allow access for the lower wing attach
screws and the front section between the cowl and the LG
for battery access. The plane I am using for a model shows
a section here with large slots cut into it for cooling and a
hinge at the cowl to allow the whole bottom section from
the lg to the cowl to swing down for access to the engine.
Works out well here!!
In any event, I am using two Futaba 5101 servos that I
had laying around. Could probably use some smaller
units but since this plane has about 1000 sq in of wing I
figures an extra oz or two would not matter. The rudder
servo is located in the center of the fuselage all the way up
close to the cockpit floor. This will allow a straight run for
the rudder cables. The elevator servo is located also in the
center but is located closer to the bottom of the fuselage,
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again to allow a straight cable run and also to allow the
cables for the elevator and rudder to not be near one
another.

As of this time I am using one elevator servo. Upon
further reflection I have thought that it might be an easier
setup to use two smaller servos and Y them together. This
would make the cable setup easier and allow for the
adjustment linkages to be internal instead of at the horns.
Will need to ponder this a bit, I might switch to two
servos for the elevator.
I glued in some balsa rails on the sides of the fuselage
and then added basswood servo rails.
Once the servos are located it is time to start getting
the cable runs figured out. The fin/rudder in pinned in
place temporarily and small sections of 1/32ʺ ID plastic
tube are glued in place to route the cables from the horn to
the servo. They are set to exit the fuselage in the correct
location based on the 3 views I have. A small piece of
scrap 1/16ʺ balsa is glued in place between the stringers
and a hole is made and the plastic tube is glued in place
and sanded flush. It is run back about 7ʺ to just forward of
former F8 in a line with the rudder servo horn. Supports
are located at F8 and F9 and are made of pieces of scrap
1/16ʺ balsa.

The SE5a is designed with pull pull cables for both the
rudder and elevator. On the real SE5a, the elevator horns
are located about 70% of the way out on the elevator, not
near the rudder hinge area. Because of this, the cable runs
must go thru a goodly portion of the stab structure in
order to line up properly with the horns. On some WWI
aircraft, the elevator cables would just run from the horns
to the fuselage and up to the cockpit. On the SE5a the
cable runs are all internal to the stab and the fuselage, thus
forcing us to come up with some sort of internal cable
routing scheme.
Kurt uses sections of 1/16ʺ OD aluminum tubing which
are glued to the stab leading edge and then they have 90
degree bends on each end to exit the stab to the elevator
properly and to allow proper entry into the fuselage. The
stab ribs are built from three pieces to allow a channel on
the top and bottom of each side to allow the tubing to run
properly (See the previous section covering stab
construction for details on this). I had tried to bend the
tubes but kept crimping and collapsing them so I gave up
and put that part aside for a bit until I could come up with
a way of doing it that would allow good bends without
collapsing the tubes.
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After pondering this for a bit I had a sudden flash of
ingenuity. I used a section of 1/32ʺ diameter Sullivan brass
cable and ran that inside the aluminum tubing to prevent
it from collapsing while I bent it. For the bend at the horn
area I used a UHU glue stick as a bending form and used
the top cap of my CA accelerator bottle for the bend by the
stab leading edge. I made up four of the aluminum cable
tubes and they were then glued in place.
I added a small piece of scrap 1/16ʺ balsa at the horn
end of the tube to support the tube and to give the
covering some support. At the center leading edge area of
the stab I carved some grooves using a #11 Exacto and a
small file to allow the tubes to be flush with the surface of
the stab.
One note in particular. When you make the final length
cuts on the tubes make sure to spend some quality time
smoothing and deburring both ends of the tubes. The last
thing you need here is a sharp edge to abraid and cut one
of your cables.

The first thing to do is to attach the lower wing panels
to the fuselage. This is done using two 4‐40 socket head
screws per panel. The lower panel draw up very nicely
against the fuselage side.
The next step is to establish a horizontal and cross
direction datum line and set these at 0 degrees each way.
To do this I tack glued a piece of 1/4ʺ balsa on top of the
3/16ʺ sq fuselage longerons aft of the cockpit area.
According to the plans the longerons are parallel to the
horizontal datum line. Once this is done I use a magnetic
base protractor (I get them at Sears for $10, they are a
great tool to have) to set the fuselage at 0 degrees both
along the datum line from nose to tail and from side to
side. I support the tail end with some blocking to get the
fuselage at 0 degrees from nose to tail and then I shim the
LG where it sits on the bench to get it level at 0 degrees
from side to side.

Once the tubes are cut to length and deburred, they are
epoxied in place and any gaps filled with filler. make sure
you use plenty of epoxy at the stab center leading edge
area as you are cutting into this a bit and we do not want
any structural failures here!!
photo showing the horizontal stab with all four of the
cable guide tubes in place. They have been epoxied in
place and any gaps filled in and sanded smooth. Once the
stab is glued in place permanently, the ends of the tubes at
the leading edge can be bent slightly to get a straight run
for the control cables from the stab to the servo arm to
minimize any rubbing and possible fraying of the cables
on the ends of the guide tubes.

Next comes the ʺbestʺ part of a biplane, getting the
wings and tail all set and in alignment with each other.
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Once this is done the horizontal stab is slipped in place
and moved around until it is square with the fuselage and
in alignment. This is checked by using a trammel line or
rod from a point at the plane nose to each stab tip. The
protractor is then used to check the incidence of the stab
and when correct, everything is checked again and the
stab is glued in place.
With the horizontal stab in place the nest step is to get
the cabanes installed and the top wing set in place and
aligned properly. The fuselage and stab are again checked
to insure that the datum lines are still at 0 degrees. I then
placed a Robart incidence gauge on each lower wing
panel near the root to check the incidence angle of each
wing panel. Both came in at a solid 4 degrees positive.
With the stab set a 0 degrees and the lower wing at 4
degrees positive the upper wing should be at 5 degrees
positive. (The designer indicated to me that the scale
angles were 0 degrees for the stab and 5 degrees positive
for the lower wing and 6 degrees for the top wing. There
was no way I could get the lower wing to move off of 4
degrees positive except by setting the horizontal datum
line off by 1 degree so I just left this at 0, +4 and +5).

The cabanes are bent up from 3/32ʺ diameter music
wire and they slip into the brass tubes that were built into
the fuselage earlier. I used some pieces of 1/4ʺ by 1ʺ balsa
to make some jig pieces to locate the cabane wires on the
fuselage. They were clamped to the wires using spring
type clothes pins and then were pinned and tack glued to
the fuselage.

Once the cabanes are jigged into position the top wing
is placed on them and moved around until it is lined up.
Prior to doing this it is wise to make up and temporarily
install the wing hold down clamps. There are Dubro 1/8ʺ
music wire nylon landing gear clamps. As the cabanes are
3/32ʺ wire it is required that each clamp have a small piece
of 1/8ʺ OD brass tube to serve as a bushing for the 3/32ʺ
cabane wires. These can be glued in place on the ends of
the cabane wires or just inserted into the clamps. I will
glue them to the cabane wires when I am finished with the
balsa cabane covers. The clamps are slid on the end of
each cabane wire and the top wing dropped in place and
moved to align it properly. This takes some time as you
have to check the alignment from center of the wing to
each tip and then from each tip to the reference point at
the tail using a trammel line or rod. Once the wing is
aligned you then you the Robart incidence gauge to check
and see if the incidence of the top wing is good (it should
be about 1 degree more than the lower wings). If things
are not quite right you then have to giggle the cabane strut
locations a bit, reset and realign the wing and recheck
using the trammel line and incidence meter. This took me
about 2 hours to get setup to my satisfaction. While doing
this it is also imperative that you check the fuselage
datum lines for 0 degrees from time to time to insure that
something hasnʹt been bumped or moved.
Once everything is set in place the location of the bolt
holes for the hold down clamps are marked on the
underside of the top wing. I marked the two holes on one
of the front ones first, removed the wing and drilled the
holes and installed the 2‐56 bilnd nuts. I then reinstalled
the wing and installed the two screws on the clamp just
marked, rechecked the alignment and incidence and then
marked the clamp bolt locations on the rear strut opposite
the front one. I then repeated the drill and install of the
blind nuts. I then reinstalled the wing using the two
cabane clamps, rechecked everything again and then
proceeded with the other two clamps.
While this sounds somewhat complicated and
involved it is actually easier than it sounds. I do it this
way to insure that the alignment of the top wing is always
correct. I have found that if you try to do all four at once
you will wind up with at least one of the clamps not lining
up with its bolt holes which will force you to knock out
the blind nuts and file the holes to allow things to line up
properly.
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Proper alignment of the wings in relation to each other
is critical to having a good flying plane. This is a step
where extra time and care is needed.

If your wires are bent correctly (both front and back)
and the blocks in the fuselage are installed properly you
should not have this problem.

Once the top wing is set in place and aligned properly,
the whole shebang is disassembled and the cabane struts
are removed. Some 30 minute epoxy is mixed up and a
small amount is injected into each side of the cabane tubes
and the cabanes are inserted back into place and the top
wing is again placed in position, the hold down clamps
bolted in place and the alignment and incidence angles
rare checked again one last time. When all is well the
cabanes are left alone to cure, preferably overnight.

Once the wings are in place and aligned properly, the
next step is to make up the interplane struts. These are
made up of tree pieces of laser cut ply, two outside pieces
of 1/16ʺ ply and an inner piece of 1/32ʺ ply. The inner
piece has some slots cut in the ends to allow proper
location of the Dubro steel landing gear clamps that are
used to secure the struts in place. These are glued and
screwed into each wing panel (special ribs were made for
these, two pieces of 1/8ʺ lite ply and a 1/32ʺ ply core) at the
interplane strut locations. The struts then slip over these
clamp pieces and a 2‐56 bolt is run thru the strut and the
clamp and a nut keeps everything tight. This results in an
easy and tidy way of attaching the struts.

Once the cabane epoxy is cured, the balsa location jigs
can be removed.
The SE5a has intercabane bracing wires that run from
the top front to the rear bottom and the top rear to the
front bottom. These need to be added since they reinforce
the cabanes and prevent them from twisting and
whipping around. I made them from .047 music wire and
they were attached using fine copper wire to wrap them
to the cabanes and then they were silver soldered in place.
You must be very careful when making these pieces up
not to move of twist the cabanes as this will impact the
location of the hold down clamps and the alignment of the
top wing. It would be best to bend up and wire wrap the
brace wires with the top wing in place. If this can not be
down before you solder things in place reattach the top
wing and check your alignment again. It is very easy to
move the cabanes enough to misalign the hold down
clamp bolt holes. (Do not ask me how I know this). Once
everything is in place and aligned up, the brace wires are
silver soldered to the cabanes. To prevent scorching of the
fuselage while doing this I made up some shields from
some aluminum roof flashing as protectors. When done
make sure to wash all the flux away and file the joints
smooth.
Those with sharp eyes may have noticed in the
previous two pictures that the two front cabane wires
have what appear to be small sections of brass tubing
installed on them. I had a slight problem with the length
of the front wire and instead of bending new wires to get
the correct top wing incidence correct, I cut the cabane
wires and soldered in s short section of 1/8ʺ od brass tube
to slightly lengthen the front wires to get the proper
incidence on the top wing.

The inner ply piece is glued to one of the outer pieces
and the other outer piece is then glued in place, making a
three piece sandwich. With the landing gear clamp pieces
temporarily installed in each panel and held in place by a
2‐56 bolt, the struts are the, one at a time locate din
position and checked for fit. Some minor bending of the
steel clamp pieces will be required at each strut end in
order to get everything lined up properly. Once the strut
slips in place properly, the 2‐56 attachment bolt on each
end is checked for proper installation. Some filing of the
thru hole in each strut end may be required in order to get
the bolt to pass thru easily. Once this is all setup, there is a
small piece of 1/32ʺ glued to each side at the top and
bottom end of each strut as reinforcement. It is imperative
that these pieces are glued accurately so the bolt hole in
each one lines up properly with the bolt and the strut.
Once the reinforcement pieces are added, each strut can
be removed, marked as to its location and the edges
sanded round and everything blended into place.
The following pictures show the interplane struts
made up and installed on each wing to check for proper
fit and alignment. Had to do a little fiddling on the
lengths and end angles to get the struts to fit right.
Nothing major, just some minor sanding etc. The Dubro
steel straps that are installed in each wing need to be bent
slightly to allow the struts to line up properly without
imparting any twist to the wing structure. These can be
bent via eyeball using a pair of pliers. Once they are ready
to go the struts can be slipped in place and the retaining
bolt installed to check for proper fit and alignment.
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One item to make clear here is that due to build
tolerances etc the strut lengths need to be fit individually
to each strut location and the correct strut marked. While
doing this you must continually sight along each wing
panel from tip to root and from LE to TE in order to make
sure that when the struts are installed you have not
imparted ant twists or bows into the wing. If anything is
noted then now id the time to rework the strut length or
bolt hole location in order to make sure that the wings are
straight and true. Twists or bows in the wings could
adversely affect the flight characteristics. As my uncle
used to say, measure twice and cut once.
Next step is to work on the balsa covers that cover the
cabane wires. These are made from several pieces of balsa
with a 3/32ʺ channel for the cabane wire to sit in. These are
epoxied to the cabane wires and the edges are then
rounded off.
The covers consist of a piece of 1/16ʺ balsa 1/2ʺ wide
and two pieces of 3/32ʺ balsa about 1/4ʺ wide. A line is
drawn down the center of the 1/16ʺ piece of balsa to serve
as a locator for the 3/32ʺ wire. A piece of 3/32ʺ wire is used
as a spacer and the two pieces of 3/32ʺ x 1/4ʺ balsa are
glued on either side of the music wire. Another piece of
1/16ʺ x 1/21ʺ balsa will then be glued on top to finish the
strut cover after they have been glued to the wires.
The cover pieces (minus the top piece) are then
trimmed to the proper length and end angles and epoxied
to the cabane wires. Some filing and carving of the wire
groove will be needed to clear the cabane brace wires and
the solder areas. I use a small round file and a piece of
sandpaper for this. The end of the strut cover near the
fuselage (where the cabane wire is glued into the fuselage)
will have to be sanded a bit tinner to allow the strut cover
to lay against the fuselage properly.
Once the strut covers are epoxied to the cabane wire
the 1/16ʺ balsa cap piece is added and the front and rear
edges of each strut cover are rounded over.
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