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Laser 230z and the Raven as the assembly process is nearly the same. The only differences between th
two kits are as follows:

1 The Laser has an optional puphll rudder servo padon. The Raen does not.
1 The Raven has an optional wing design. The Lassrro.
1 The center of gravitydQ is different and notedat the end of this document

Up Your Game! Fly Aikcraft

AJ Aircraft thanks you for the purchase of taigplane. Top grade mierials and precision assemblyyebeen usedo make this a
top quality aircraft. Following the directions closelyill assure you many hours of thrilling flightwoyears of design, development
and testing has gone into thistiame. 2 S K 2 LJSas dapmiz@ithi as we are!

WARNING
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a safe, reliable, airframe. Poor assembly will lead to an unsafe rribdetfore the instructions mst be

followed closely. Should you have any questions, please do not hesitate to contact us. The safe operation o
this model is your responsibility and yours alone. If you are a beginner or have never flown a model of this
size and power you should atnhpt it with the help of an experienced pilot. This product should not be
considered a toy, but rather a sophisticated, working model that functions much likesc&ld airplane.

Because of its performance capabilitiessthroduct, if not assembleand operated correctly, could cause

injury to you or spectators and damage to property.

:‘.’=!
AAMA._ This aircraft should be flown in accordance to thilA safety code It is highy recommended that you joithe Academy
of Model Aeronautics in order to be properly insured and to operate your model at AMA sanctioned flying fields. If yotu are n

willing to accept all liability for the use of this product please return if to theglaf purchase immediately.

AJ Aircraft does not accept responsibility or liability for damages resulting from use of this product.
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Before starting, read through the entire set instructions to familiarize yourself with the process.
L ¥ (s gvBridBu@stion, contact AJ Aircraft. Z8%-4015

Additional assembly information can be found in assembly videos on the
Yﬂu T“I]e AJAircraft YouTube Channel
=y
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Description

Whether you're looking to go out and do some 3d hutkinlay down a smootlas
butter precision flightthese airplanes aréor you! The wings have been thoroughly
refined to allow precision flying, while not sacrificing any 3d characterisiifith a
gererous fuselage height, the model flies as well arsitle as it does upright.
Generously sized control surfaces give you excellent authority at all spébdse
airplanesfeature an awesomely light but strong airframe and a light wing loading
that will handle anything you want it to.

Building the airplae is very straight forwardThe rudder cables are piiastalled,
hinges are preglued and sealedAJ Aircraft goes the extra step to make it easy to ge
this bird in the air in no time flatMounting options designed right into the airframe
make it a sap to setup with pulpull or pushpull (Laseronly) rudder configurations.
Standoffs perfect for the DA’0 and extra hardware are includddigh quality parts
including dual G10 fiberglass control horns, carbberfiving tubes and heavy duty
balklinks and turnbukles ensure you won't need to spend more money replacing
cheap hardware.

These30% airframe was designed around the-ERor equivalent, with lots of room for this beast of an engine without having to

cut holes in the side of your cowMounting templatesare included for the D&0/70 and 3W50 to make engine installation as easy

as can beA full length pipe tunnel and 3 different pipe mounts gives you the ability to easily addqgripasisterdo tame your DB

levds. Trust us when we say once you go full throttligh this baby, you won't want to slow downAs with its siblings, you'll see

this is designed withnex@ Sy o0dzA ft RAy3 GSOKyAljdzSa (2 KIyRtS GKS Llzy mé&KYSy

Prefer electrons over ignitionA Hacker €0 with 1312s lipos will have the Laser Raverscreaming across the fieldhe crazy
power and instant throttle response of the-8) makedor a3D/XA poptoppin’, tumblin’, knife edge spinnin' insanity machine!
Whichever you choose, we're sure iplit a smile oryour face every time you fly it.

Raven

The Raven can be assembled with a double taper wing which provides better tracking precisre @ YI & OK22a$S (K
wingfor slower stall speeds, low and sloW 3lying.

Edge Wing Double Taper Wing

g mirer
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Lasereatures

Specs:

= =4 -8 -4 A -9

Wing Span 93"

Length- 88"

AUW (dryj18-20 Ib

Electric Poweg HackerQ-80

Gas Powecg 60cc-70cc

Radio- 6 Channel with 5High Torque Srvos
(Electric Power)

Radio- 7 Channel with 5 Highorque Servos (Ga:s

Pre-hinged, glued and sealed ailerons & elevatc
Carbon fiber main landing gear

Carbon fiber main wing tube

Removable horizontal stabs & rudder

G10 fiberglass control horns

Aluminum reinforced landing gear mot
Aluminum reinforced firevall

Aluminum standoffs for gas engines

FulHength canister tunnel

Canister muffler mounts

Heavy dutyl¢ foam wheels with aluminum hubs
Heavy duty steel axles

Thick heavy duty prdrilled wheel pants
Predrilled & rubber lined lading gear cuffs
Firewall drilling templates for common engines

1
Power)
What's in the box:
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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Prerun rudder puHlpull wires

(turnbuckle also included for pugsull option)
High quality ball links & turnbuckles for all
connections

Extra hardware bag for spares

Velcro for fuel tank or kttery restraint

All airfframe components covered in genuine
Ultracote.

Raven Features

Specs:
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Wing Span 92"

Length- 86"

AUW (dryj 18-19 Ibs.

Electric Power Hacker G80

Gas Power 60cc-70cc

Radio- 6 Channel with 5 High Torque Servos (Elect

Power)
1 Radio- 7 Channel with 5 High Torque Servos (Gas
Powe)

What's in the box:
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Prehinged glued and sealedilerons & elevators
Carbon fiber main landing gear

Carbon fiber main wing tube

Carbon fiber laminated wing and stab roots
Removable horizontal stabs & rudder

G10 fiberglass control horns

Aluminum reinforced landig gear mount
Aluminum reinforced firewall

Aluminum standoffs for gas engines
FulHength canister tunnel

Canister muffler mounts

Heavy duty 4" foam wheels with aluminum hub:
Heavy duty steel axles

Thick heavy duty prdrilled wheel pants
Predrilled & rutber lined landing gear cuffs
Firewall drilling templates for common engines
Prerun rudder puHpull wires

High quality ball links & turnbuckles for all
connections

Extra hardware bag for spares

Velcro for fuel tank or battery restraint

All airframe components covered in genuine
Ultracae.
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Laser Reommended Items for Completion

1
1
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(2) x 6" extensiosifor the ailerons

(2) x 6" extensions from the receiver to the ailerol
Servos

(2) x 48" extensions for the elevators

(1) x 48"extensionfor the rudder(push pull setup)
(1) x 12" extension for the ESC to Receiver (if
electric)

(2) x 12" extensiosfor the throttle servo and
ignition (if gas)

(4) x 1 3/4" servo arms for elevators & ailerons
(1) x 3 1/2"doubleservo arm fopull/pull rudder
(1) x 13/4" servo arm for push/pll rudder

4" spinner

Electric Motor Power

= =4 -4 -4 —a 9

Hacker @80, Eflite 360

Falcon 24x10 prop

Castle 160 ESC

Castle Pro BEC

(2) x 6S Thunder Power LiPo batteries
Futaba 2177 servos

Gas Engine Power

=4 =4 -4 4 4 _a _9a_°

60cc or 70cc gas engine

Falcon 24x824x9, 25x8, 26x8 prop

24 oz.Fuel Tank

Receive/Servo Battery

Ignition shut off

Futaba €177 servos

Thunder Power 2s 3800mah G8 #fite + 25C

Raven Reommended Items for Completion

il
il

f
f
il

f
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(2) x 6" extensiosfor the ailerons

(2) x 6" extensions from the receiver to the ailero
servos

(2) x 48"extensions fothe elevators

(1) x 12" extension for the ESC to Receiver (if
electric)

(2) x 12" extensioswill be needed for the throttle
servo and ignition (if gas)

(4) x 1 3/4" servo arms for elevators & ailerons
(1) x 3 1/2" servo arm for rudder

4" spnner

ElectricMotor Power
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Hacker @80, Eflite 360

Falcon 24x10 prop

Castle 160 ESC

Castle Pro BEC

(2) x 6S Thunder Power LiPo batteries
Futaba €177 servos

Gas Engine Power
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60cc or 70cc gas engine

Falcon 24x8, 24x25x8, 26x8 prop

24 w.Fuel Tank

Receive/Servo Battery

Ignition shut off

Futaba €177 servos

Thunder Power 2s 3800mah G8 fite + 25C

wQa t NBFSNByOS
Desert Aircraft 70cc Twin
Falcon 24x10 prop
Castle Pro BEC
Thunder Power 2s 3800mah G8 Pro
Futaba S -9177 servos
SpotOnRC V2 1.75" Servo Arms x (4)
SpotOnRC V2 3.5" Double Servo Arm

-lite + 25C
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Optional Servo Configurations

The Laser provides for aoption of using a pulpull rudder sevo or a puskpull rudder servo setupFasteners, control
horns and servo connecting rods are provided for optional rudder setup.

The Raven does not have the optional pysiil servo position.
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g __—pjRudder
Eleator() {J*“ Elevaipr alé@m{;@ Elevaipr
ToolsNeeded
Blue Painte® Masking Tape Clamps
Thin CA Glue Small FlaFile
30Minute Epoxy Electric Drill w/ Assorted SmallBitsu k Mmc € £ p
Denatured Alcohol SmallFlat Blade Screwdrivers
Paper Towels Small Phillips Screwdriver
Removable Thread Locker (Loctite 242, Blue) Sandpapef150-220 Grit)
Metric & ImperialAllen Wrenches Pliers
Hobby Knife & Fresh Blades Measuring Tape & Ruler

Covering Iron (Trim Iron)

Inspection

We believe we offethe highest quality kits available. Howewyeu may ind someminor blemishesfracturesor joint
separationsn the construction of our modelsMany of these can be easily repaired by backing up the joint with balsa
sheetor hard balsa sticksithout affecting the performance or appearance of the aircraft.

Take the time to inspect the components of the aircrafispectthe fuselagdor any interior joints that may have
loosened as a result of shipping & handling. Apply thin CA glue atbefaints of the fuselage core, firewall, fuselage
formers, and udder servo tray to strengthenAllow glue to wick down into jointisut be careful to not allow CA glue to
drip or puddle on covering materiaReriodically inspect joints as you fly your airplane. Vibrationrapdtitive
extrememaneuveramy cause agjnts toloosenover time.

g areren
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Covering

The covering on yowirframemay havedeveloped loose areas through temperature and humidity changes between
manufacturing and shipping. This may also occur during the summer fibatcovering may requiretightening a few

times during your first summer of flying.

Take a fewninutesto go over all of theseams making sure all edges are sectiren proceed to shrinking any area that
mayneed tightening (Use an iron on all seam edgedse a heat gun aspen areas and sheeted areas. An iron can be

used in open and sheeted areasibu K2f R GKS ANRY afA3IKGfe& 0620S GKS &dzN

wood. Using anron sock will reduce scratches.

= =4 =4 =4 =4 -4 4
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Locat the wing positioning holes and cutouts in the
side of the fuselageUsing a covering iron, adhere the
area around the openinga the fuselage side then trim
away the covering

All airframe components areovered in gnuine Ultracote covering.

LasemRetro Scheme (True Red HANU866, White HANUB#§ht Yellow HANU872)
LaserPatriot Scheme (True Red HANUB866, White HANU870, Midnight Blue HANU885, Bright Yellow HANU872
LaseReflex Color Scheme (White HANU870, BrighowWd1ANU8B72, Midnight Blue HANU885, SiINANU88%
LaseValor Color Schemé@iiue Red HANU866, White HANU870, Midnight Blue HANU885 F5NM:i88%
RaverRed(True Red HANU866, White HANU870, Silver HANP@atlCharcoal HANU846)

Raven Gree(White HANU870 Apple GreerHANL®03, Pearl Charcoal HANU846, Silver HANU881)

At200-220F (93104°C)the adhesive on UltraCote® becomes active
allowing the cweering to be attached to the modelWVhile 220° will fully
bond the covering to the model it is well below the temperature that
causes UltraCote® to shrink.

At 300°H149°C) the initial shrinking oflwaCote® begins

At 350°H176°C)UltraCote® reachets maximum shrinking point. Raisin
the temperature above this point will not cause further shrinkage.

Use as little heat as needed. Using too much heat may cause reshrin
issues later.

At the tail of the fuselage locate the horizontal stabilizer
mountingholes, alignment pin hole, and 2 screw holes.
They are located just above the rudder cable exit. Using
a covering iron, adhere the area around the openiimgs
the fuselage side then trim away the covering.

g mirer
;‘f" aj-aircraft.com Page7


http://www.aj-aircraft.com/

Landing Gear
Landing gear parts contents are sholbelow.

Install the landing gear with the thicker portion of the
airfoil to the front. Use a socket head screw and washe
through the outside and a nylon lock nut on the inside
of the fuselage.

Fit the filler block ® the bottom of the landing gear.
Yau may need to sand a cove down the center of the
block to fit without rocking.

aj-aircraft.com

The filler block can be held in position with strips of
covering material, packing tape, or it can be glued in
place.

Slide the cuffs ouethe landing gear and secure with
saews. Be carefull to not break the screwH.the
screw seems to bdifficult to insert use a drill to open
up the hole. (Some people have found they prefer
dob of silicone inside the cuff hold them secure.)

Instdl the axesin the landing gear. Rate the ade so
the collar set screw flats are accessable when the wheel
pant is installed. Secure with nylon lock nuts.

Paged
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Test fit the wheel anavheel pantswith a wheelcollar
on both sides the wheelMake sure the wheel is
centered and has ampldearance around the tire.
Trim the inside edge of the wheel pant as needed.
Tighten the inside wheel collar.

Install the wheel and wheebllars on the ae allowing
the wheel to rotate freely.

Mount the wheel pantgo the landing gear with a
washer ad socket head screw. We recommend using &
thread locker on these screws.

|

Take the time to fullglisassemble the tail wheel
assembly then reassemble it with thread locker on all
screw threads.

Install the tail wheel assembly on the fuselage using
waslers and socket head screwg/e recommend using
a thread locker on these screws.

P—
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Control Horn Installation
Carefully locate theervo
pockets and aileron control
horn mounting slots in the
wings. Use a covering iron to
secure the covering around
these areas before cutting into
the covering.Use a new hobby
knife blade to cut though the -
covering. Cut from the corners
of the pocke towards the
center of the pocket sthe covering can be folded in
and sealed around the edgekocate the aileron contito
horn mounting slots and trim away the covering.

V4

Carefully locate thelevator servo arm openings and
elevator control horn mountinglots. Use a covering
iron to secure the covering around these areas before
trimming away the covering.

4

aj-aircraft.com

Use sand pagr to roughen the lower portion of the
control horns on both sides. Roughen one side of the
base plate. This will help the epoxyriabto the control
horn parts.

Test fit the control horn in the slot. Trim or filee slot
as needed to achieve a snufy fMake sure the shoulder
of the control horn is fully seated down against the
control surface.

4

Notice that the control horn base ot symetrical. The
thinner edge should be positioned towards the hinge
line.
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Assemblea ball link(without a flange}o the control Remove the control horn leaving the tapepiosition.
horns using a socket head screw, washer and nylon lock  Using a new hobby knife blade lightly cut through the
nut. Assembling the ball link to the control horn at this covering but not into the balsa sheeting. =
stepwill help keep the control horn halves aligned [dzi AyaARS UKS UFLIS SR3S
during installation.Insert the control horn assembly
into the surface aga testing the fit.

=

Prepare all control surface and control horns before
gluing. Using 30 minute epoxy will provide plenty of
working time to glue in all control horns at one time.
Apply epoxy to the slots in the aileron. Use a pin to
Check the alignment of the control horn to the hinge help push epoxgown into the slot

center line. The linkage hole in the control hehould
be aligned with the hinge centerline.

PAUK GKS O2yGNBE K2NY Ay L&Y I8 ¥ thd dofll Rom lsdmbiyl andhiRar it
masking tape around the control hobase. Put the into the aileron slots.
tape up to the base edge. Not under or over it.

b, o
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