3DZ-LX

IPS-powered laser-cut 3D aerobat

Specs:

Wingspan - 26"

Length - 22"

Wing area - 200 sq.in.

Wt - 60z (single IPS motor)

Wing loading - 4.30z/sq.ft.

Airfoil - modified NACA 0015/20

Battery - Kokam 3S1P 340mAh

ESC - 5A (e.g. GWS ICS-100)

Servos - 3 x Pico (e.g. GWS Pico, Hitec HS-55)
Rx - 4 channel micro (e.g. GWS Pico)

Motor/prop options

1. GWS IPS DX-C with GWS 11x7HD

2. GWS IPS DX-A with APC 9x3.8SF

3. GWS IPSD-RXC-A with GWS 10x4.7SF
4. CDROM Brushless with GWS 8x4HD

/A dV Flight Technologies

3DZ-LX Assembly Instructions, © 11/25/04
Check www.dVflighttech.com for updates




Kit contents:

6 — laser-cut balsa sheets:
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1 —laser cut /32" plywood sheet (horns, servo tray)
1 — basswood motor mount stick 3/16" x 3/8" x 4-3/8"
1 — carbon tube (tail bearing) .196” x %4’ long

1 — carbon tube (wing dowel) .196” x 1/2” long

1 — carbon tube wing spar .196” x 9-1/4” long

1 —carbon rod tail axle 1/8” x 5” long

2 —balsaleading edge pieces 3/16” x 3/8” x 13"

1 — clear plastic sheet for canopy

1 —tail skid / pushrod wire .032" x 18" long

1 —landing gear wire .047” x 18" long

1 —balsalanding gear spacer

2 — plywood landing gear plates

1 —nylon tie strap for landing gear

2 —#2 screws for landing gear

2 —micro wheel retainers

2—1" ultraight wheels

1 — photo-illustrated instruction manual

Hardware/Equipment required to compl ete the kit:

Micro radio components (eg. 3 x GWS Pico servos and receiver)
GWSIPS(D) DX-A/C or CDROM conversion motor/gearbox
ESC - 5A (brushed) or 10A (brushless)

Suitable prop (see motor/prop combos listed above)

Pushrod connectors (optional, eg. Dubro Mini E/Z Connectors)
Hinge tape (crystal clear "Scotch” tape works well)
Double-sided tape and/or Velcro for mounting radio
Light-weight covering material (Solite, Coverlite, Litefilm, etc.)

Other items/tools required:

Building board

Wax paper

Cyano glue

X-acto knife

Sandpaper

Covering iron

Pliers & screwdriver for landing gear




Introduction

Thank you for purchasing the 3DZ-LX by dV Flight Technologies! The 3DZ-LX has evolved
from the origina all-foam 3DZ. The LX version retains all the great flying qualities of the
original and packages them in an al-basaformat for those who feel that "real” models are made
of wood. The kit builds very fast due to the precision of laser cutting technology. All parts are
keyed to their neighbours with dove-tail joints and the whole assembly is self-jigging. A flat
building board is recommended to ensure the profile fuselage and rudder assemblies are flat, but
the rest of the assembly really doesn't require a building surface.

The model is designed to provide al-out 3D aerobatics using the popular GWS IPS motor
systems and lithium-polymer batteries. Since the advent of CDROM conversion motors, we've
found awhole new level of performance! The key to successis high power-weight ratio and low
wing loading. Both of these factors depend on low weight and the 3DZ has been designed to be
as light as possible while retaining structural strength.

It is assumed that you are at least an intermediate-level pilot. Thisis avery responsive aircraft
that is neutrally stablein all axes. In other words, it will not right itself from any attitude it finds
itself in. The good news is that, because the control surfaces are so powerful, the wing loading is
so low, and the power loading (Watts/Ib) is so high, it will recover from the most unlikely
situations you can imagine (if your thumbs know which way to go!).



Motor/prop combos we've tried, in order of satisfaction:

(Note: satisfactory performance depends on using "fresh” motors and lubricated gears. IPS
brushed motors will not provide great vertical performance if they are significantly
"experienced" or have been stressed in a previous installation. Likewise, brushless motors,
despite having the reputation of "never wearing out” can be degraded with excess heat. If your
brushless motor has been overheated at some point the magnets may have been "cooked" and
motor performance will suffer. If thisis the case, put afresh motor (or replace your magnets) in
your new 3DZ-LX to get the most out of it.

1. Brushless motors: WOW! This aircraft flies GREAT on CDROM conversions. The stock
GoBrushless kit, for example, works very well with the 3S1P 340 Kokam and alow-pitch 7" or
8" prop. Anybody wannatry an AX1?

2. GWS IPSD-RXC-A (dua motor) with 3S1P Kokam 340mAh pack, GWS 10x4.7 SF prop.
WOOHOOQ! Vertica climbouts at about 1/2-throttle. Draws 4A at the battery at full throttle.

3. GWS DX-A, with 3S1P Kokam 340mAh pack, APC 9x3.8 prop. Higher throttle setting
needed to hover but definitely pulls out and up. Better duration. 2.2A at the battery at full
throttle.

4. GWS DX-C, with 3S1P Kokam 340mAh pack, GWS 11x7 HD prop. Basically the same as the
DX-A with the 9x3.8 prop.

5. GWS DX-A, with 3S1P Kokam 340mAh pack, GWS 9x4.7 SF prop. Higher throttle setting
needed to hover. A little less hovering margin but better speed in flight. 2.2A at the battery at
full throttle.

6. GWS DX-A, with 3S1P Kokam 340mAh pack, GWS 8x4.3 SF prop. Higher throttle setting
needed to hover. Marginal hovering at an AUW of ~60z. Better duration.

1.9A at the battery at full throttle.

Note: To preserve normal motor lifespan we've recommended the particular propellors listed
above. They will limit the load on these IPS motor/gears and keep the current draw under
2.3Amps using 3-cell lipo batteries.

Good luck and enjoy your 3DZ-LX! | would like to hear of your flying experiences.
Please contact me with any questions or comments at gvillette@dvflighttech.com

Regards,

Gary Villette



1. Fuselage construction:
Locate all of the parts marked FB, F1, F2...F16 and remove them from the |aser-cut sheets.

Lay out a 2-foot long piece of wax paper over the building surface and arrange the fuselage parts
in their approximate positions.

Now carefully fit all the parts together. They are atight fit so don’t force them. Try to insert the
tabs into the dovetail slots while holding the parts flat and parallel to each other. A little care
here will result in atight crunch-free joint.

Take the motor stick and trim the end of it to fit your motor. If you are fitting an IPS motor you
will have to shave the end of the stick dlightly. If you are fitting a CDROM brushless motor you
may have to round off the end to fit the motor tube, or simply leave the stick as-is and fasten
your motor to the side of the stick. Now fit the motor stick into the slot at the front of the
fuselage. It isthicker than the fuselage so it hangs out one side of the fuselage by ~1/16”. That's
OK. That's what the spacer rib is designed to accommodate. DON’ T centre the motor stick in
thisslot.

When all the parts arein place wick thin cyano glue into the joints.

Remove the fuselage from the wax paper, flip it over, and go over the joints again with cyano on
the other side to saturate the joints. Y ou may wish to go over the fuselage with aflat sanding
block to clean up the joints and/or remove part # markings.



Press the carbon tube wing dowel (1/2” long carbon tube) through the rear wing locating hole.
Make sure it extends out evenly on each side of the fuselage and it is square to the fuselage.
Cyano in place.

Press the carbon tube spar (9-1/4" long carbon tube) through the fuselage just behind the motor
stick BUT DO NOT GLUE. Useit as a guide to position the wing spacer rib "WS". Press the
wing spacer rib into position on the side of the fuselage where the motor stick extends out and
glueinto place. This provides aflat surface for gluing on the wing. Remove the carbon tube spar

for now.



2. Wing construction:

Remove the ribs W1 thru W4, trailing edges "TE", and spars from the sheets and pop out the
lightening holes.

Without using glue, fit all the pieces together and slide the carbon spar tube through the holes in
the 4 inner ribs. Assemble both halves of the wings on the carbon spar tube. Add the leading
edge stock, sanding the ends at the centre of the wing to fit flat against each other. The leading
edge should be a press fit into the front notches of theribs. If it’sabit loose, hold it in place with
acouple of pins. Correct any warps or twists in the structure. Make sure both root ribs "W1" are
flat against each other.

Now, starting at the wing tip ribs, apply cyano to all the wood joints. DO NOT GLUE THE
CARBON SPAR TUBE. Gluetheroot ribs last. Be careful not to gluetheroot ribsto each
other. Just before gluing the root ribsto the LE, TE, and balsa spar, pull the wing halves away
from each other a fraction of an inch to prevent them from sticking to each other. While the
wings are still mounted on the spar tube glue the root gussets "RG" and tip gussets "TG" into the
corners of the trailing edge. Once everything is glued you can remove the wing halves from the
spar tube. Who needs a flat building board, anyway?



Y es, the spar sweeps forward!

Sand the leading edges round, and sand any excess off the leading edges at the wing tips.
Be careful not to scrape theribs.



Pop out the aileron servo tray parts from the 1/32" plywood parts sheet and glue them together
into the "box" configuration as shown below. Check for fit with your aileron servo. Carefully
notch or fileto clear your servo case and/or wires.

Pick awing panel (it doesn't matter which one at this point) and install the servo tray assembly.
Check thefit again.

Remove the capstrips (C) from their balsa carrier sheet. Some of the capstrips are laser cut with
the grain of the wood and the others are cut cross-grain. The cross-grain strips are meant to be
installed ahead of the spar, where most of the airfoil curvature occurs. The cross-grain strips are
1" long and 2" long. The 1" piecesfit the tip ribs and the 2" piecesfit the root ribs. The long-
grain strips are meant for the root and tip ribs behind the spar. Cut these as required to fit each
rib and to accommodate the aileron servo tray. Note, these are not actually "capstrips' because
they are not “capping" the edges of the ribs. They should be glued to the inside faces of the ribs
so they are flush with the top and bottom rib edges. This gives your covering some surface area
to stick to. Feather the capstrips to blend into the trailing edge.



Slide the carbon tube spar through the fuselage and slide each wing panel over the spar and the
wing dowel. Mount the wing with the aileron servo tray on the side of the fuselage that doesn’t
have the spacer rib. This puts the aileron servo as close to the fuselage centreline as possible.
Centre the spar in the wings (it should extend through the 2™ rib on each panel), press the wing
roots onto the fuselage and check that the assembly is square. Lightly sand the root ribs if
necessary to get a good fit. When satisfied, wick cyano into the wing/fusel age joints and where
the spar and wing dowel contact theribs.

Note: in this shot the aileron
servo tray is shown on the
same side as the overhanging
motor stick and wing spacer
rib. The wing panels should
be rearranged to put the
aileron servo opposite the
overhang to put it closer to
the fuselage centreline.




Remove the wing fairings from their sheets and pop out the lightening holes. Glue them into
place, centred on the leading edge of the wings and along the midline of the motor stick. One
fairing has alarger motor clearance cutout than the other. This larger cutout is designed to clear a
single-motor IPS gearbox with heatsink. The other fairing is designed to clear the gearbox frame.
Trim these notches as required to clear your particular power system.

Wing fairing

3. Control surface construction:

Assemble stabilator parts T1 and T2 and apply cyano.

Assemble all of the rudder parts R1...R7 and apply cyano. Once you’ ve pressed the parts
together over aflat surface you will find they fit so well you can pick up the assembly and apply

the glue over your bench. (Don't spill any on your lap)



Sand abevel into the rudder’ s leading edge to make a sharp hinge line.

Remove the ailerons from their sheets and pop out al the lightening triangles. Sand a bevel into
the allerons’ leading edges to make a sharp hinge line. If you' re sanding a simple bevel make
sure you make a left and right aileron.

Tail installation:

Push the 3/4" carbon tail bearing tube through the axle hole at the rear of the fuselage. Then push
the two bearing tube doublers "TD" over the tube, one on each side of the fuselage. Insert the
1/8" carbon rod tail axle into the bearing and use it to square up the bearing tube in the fusel age.
Look at the axle from the rear and top to make sure it is square with the wing and fusel age.
Apply cyano to the doublers and the bearing tube to secure them to the fuselage. DON' T get
cyano on the axle!



Insert the 1/8” carbon rod tail axle into ONE of the assembled stabilators and glue into place.

When thisjoint is thoroughly dry insert the tail axle into the bearing tube and fit the second
stabilator. Make sure the second stabilator is parallel to thefirst and there is a small amount of
clearance on each side of the bearing tube. Carefully wick some cyano onto the axle to bond the
second stabilator. (Hold the fuselage so the glue runs down and away from the bearing tube.)



Landing gear (optional):

Note: the landing gear design for this aircraft is meant for smooth surfaces like concrete,
pavement, etc. It will put undue stress on the airframe if used on grass runways. Fortunately, the
landing gear can be quickly removed and replaced for operation from different fields.

Install the balsa spacer plate on the side of the fuselage where the motor stick overhangs. Cut
narrow slots into the wing fairings to accommodate the plywood landing gear plates. They
should overlap onto the motor stick. Glue the two plywood landing gear plates into place. Hint:
insert a couple of pinsthrough the first plate to line up the holes as you glue on the second plate.
Cut and bend the .047” landing gear wire to match the template and install with a couple of #2
screws through the plywood. Bind the wires underneath the fuselage with asmall nylon tie strap.
Bend the .032” tail skid wire to shape and push it up into the fuselage tail, anchoring with adrop
of cyano.

The following photos show aretro-fit installation, so the covering was cut away to allow a good
bond for gluing the spacer and plywood plates.

Add spacer plate

Mount struts

Push tail skid into
Fuselage here.



Covering:

We recommend you cover the 3DZ-LX with Solite, Litefilm, Coverlite, or similar lightweight
iron-on covering. Cover the rudder and ailerons before hinging. Get a helper, if possible, to hold
the stabilators steady when covering them. Try to eliminate as many wrinkles as possible when
tacking the covering in place and use minimum heat when removing wrinkles to avoid warping
the structure. If awarp develops, it is easy to remove by re-heating the affected area and twisting
it opposite the warp.

Attach the ailerons and rudder with your favourite hinging method. | use 3/4" clear tape on both
sides of the hinge and have found this to be quite secure for this size of model.

Cut the canopy “windows” from the supplied plastic sheet using the template. Colour the cockpit
canopy frame as desired and glue the windows in place with a non-fogging glue such as foam-
safe cyano, or RC-56.

Radio installation:

Lipo batteries can be so light that you can’t always adjust the CG awhole lot just by moving the
battery. So, you should lay out the whole R/C package on the airframe to get an idea of where
the components should go to achieve the desired CG. First, mount your motor/gearbox/prop of
choice and install the aileron servo. Then plug in al the other electronics and lay out the servos,
ESC, battery, and receiver along the fuselage and arrange them to achieve proper balance. |
suggest hanging each component from the fuselage with a bit of tape to make adjustments easier.
| found, with adua IPS motor, | had the recelver and tail servos well back on the fuselage to get
agood CG. To avoid using a servo extension cable on the aileron servo | mounted the receiver
right under the aileron. To accommodate this | simply cut a clearance notch at the inner end of
the aileron. The battery in this configuration fits nicely into the large rectangular hole in the
fuselage. With alightweight CDROM motor you may have to mount the battery on the fuselage
ahead of the wing and mount the tail servos just behind or under the ailerons.

Fix the battery to the wing or fuselage with Velcro. Fasten the tail servos to the side of the
fuselage with double-sided tape. The aileron servo is fastened with a couple of #2 wood screws.
The ESC and RX are fastened with Velcro or double-sided tape to the fuselage under the wing.
Wherever tape or adhesive Velcro is used you should cut away a small patch of your iron-on
covering so the adhesive bonds directly to the balsa.

The elevator servo arm reaches across and underneath the fusel age to keep the elevator pushrod
close to the fuselage, avoiding the stabilator path as much as possible. Pierce the covering over
the laser-cut horn slots in the flying surfaces and install the plywood horns. Use the .032” music
wire provided to make up the pushrods.



Overal view of radio installation. Notice the ailerons are notched to clear the
servos. This particular arrangement was required to balance with alightweight
CDROM conversion motor. The receiver and servos are fastened to the
fuselage with double-sided tape. The servo wires are routed and nylon-tied to
the fuselage to clear the aileron servo.

Another view of theradio instalation. The tail servos are arranged so that the arms
reach across the profile fuselage to stay close to the centerline. Micro EZ-connectors
have been used for convenience. The aileron servo arm passes through the fuselage.



Close-up of thetail pushrods. The elevator pushrod is bent to avoid
interfering with the stabilator. The rudder pushrod is also bent slightly
to avoid the stabilator.

This photo shows the Velcro patches installed to attach the battery and ESC,
just ahead of, and behind, the landing gear. The view aso shows anylon line
attached to the motor stick to stabilize the landing gear (your option).



Setup:
With unlimited 3D aerobatics in mind, we offer the following setup guidelines.

Center of gravity:

Start at 3" behind the leading edge of the wing at the root. Move rearward if desired once you
get familiar with the 3DZ's handling.

Control throws:

Set up al control throws for the maximum you can mechanically achieve.
Use significant exponential settings on the aileron and elevator (eg. 50%).
To give you aballpark idea of the settings.

Aileron throw: £45°, 50% expo
Elevator throw: £60°, 50% expo
Rudder throw: +45°

Test flying:

Check again that the controls move in the proper directions.

Check that the control surfaces are al trimmed into a neutral position.

Check the CG location.

Run up the power to get afeeling for your hovering throttle setting.

If you've omitted the landing gear get a helper to release the aircraft in a nose high attitude with
the throttle at or above the hovering setting. This assures that you will climb out fast, buying you
instant atitude to get afeeling for the aircraft's control responses.

If you have landing gear, throttle up smoothly and you will probably find that you've left the
ground before you've reached 1/2-throttle. Climb for altitude and feel out the controls.

Don't let your airspeed build up very high, particularly on the first few flights, as the stabilators
are very powerful and you could find yourself over-controlling in pitch (porpoising). Keeping
the airspeed down and/or moving the CG ahead eliminates this tendency.






