               Gladiator II  
                                        DHLG

Gladiator II is supplied almost ready to fly.  All parts required for the model completion are included. You have to provide only RC equipment and adhesives. 

Recommended RC equipment (or equivalent): 
Graupner 700 receiver 
4 x W-060 Super Micro servos 
4 x KAN Ni-MH 350 mAh batteries 

Adhesives: 
5-minute epoxy 
CA adhesives (thin, medium and thick) 


Building instructions 

RC Equipment installation 
All RC equipment should be located in the vertical balsa web of the fuselage spine, under the removable, slip-on nose cone. The position of all parts is shown on the included photographs. 

            Place battery pack in the balsa web cutout in the front portion of the fuselage and secure it in place by a packing tape. 
           The receiver should be located next to the battery. To ensure that the receiver fits into the given space, remove it from its plastic box. Position the receiver crystal away from the servos! Use packing tape to attach it to the surface of the balsa web (not in a cutout). 
           Install two aileron servos behind the receiver in the balsa web cutout. Their push rods should go back on both sides of the spine web in the center of the available space inside of the fuselage pod. 
           Install the elevator and rudder servos in the remaining space in the cutouts in the balsa web so that the control cables can be led below the aileron push rods on both sides of the web. 
          The control cables should not cross each other or interfere with the push rods. 
          All servos should be cemented into balsa web cutouts with a 5-minute epoxy or a thick CA. 
          Before each servo is cemented in the web, make sure that the proper servo horn is installed and the servo is in its neutral position. Each servo location should allow for servo horn adjustment or replacement. 
          Check the removable nose cone clearance during installation. 


The Wing 
The wing is supplied practically finished.  All you have to do is to install the following: 
- the wing peg used for the circular throw 
- aileron control levers. 

 Wing peg 
           The wing peg should be located at the end of the wing. Both ends of the wing are reinforced with carbon fiber cloth and the peg can be installed on the either side of the wing.  (Left wing for the right-handed throwers and vice versa). 
           The recommended position of the peg centerline is 45 mm (1 3/4 in) from the trailing edge (close to the aft balsa web) and 12-15 mm (½-5/8 in) from the tip of the wing. Ideally, the peg should be installed parallel with the vertical axes of the glider. This means that from the side view the peg should be perpendicular to the bottom of the wing and from the front view (when the whole wing is in the horizontal position) the peg should be vertical. 
          The 6 mm dia (15/64 in) carbon peg (tube) is supplied. To ensure the proper peg position, drill the hole for the peg very carefully with a help of some fixture. Enter the peg in the hole so that its lower portion sticks out slightly further (a couple of mm, about 3/16 in) than on the top side of the wing. This will make it easier to hold during the circular throw. Then cement the peg in the wing using the thin CA, first from one side of the peg and then from the other. 
          When using CA or any other adhesive, make sure the wing surface is protected - dripping or running CA will damage the wing surface. 

 Aileron control levers 
           First examine the system of aileron controls linkage on the included drawings and photographs. 
           Drill a 1 mm hole in each brass aileron control lever, allowing for the insertion of the included (1 mm dia.) wire. The hole location is shown on the drawing. 
           Bend the last 3 mm (1/8 in) of the brass levers 90 degrees as shown in the drawing. This will improve the cement bond of the control lever on the back of the aileron balsa web. 
           Cement the brass levers to the aileron balsa web as shown in the drawing. The lever should be located in the middle of the access opening in the fuselage (when the wing is attached) and should allow a free aileron movement, about 25 mm 
(1 in) up and down. 
           Note that when ailerons are in the neutral position, their control levers should lean slightly to the back. 
           The levers should be fixed in the required position with CA and then, when all is well and both levers are attached symmetrically, they should be cemented using 
5-minute epoxy thickened with microbaloons or some other filler. 

Aileron push rods 
Configuration of the aileron push rod is shown in the included drawing. It is a carbon rod 
(2 mm dia.) with a  (1 mm dia.) wire end on the aileron side and a threaded brass fitting and a clevis on the servo side. As shown in the drawing, the wire end of the push rod should be inserted into the aileron control lever from the outside in the direction of the fuselage center. The clevis on the other side of the push rod is attached to the aileron servo. Carbon push rod is led through a guide ( orange tubing) which should be cemented to a balsa supporting block and to the fuselage shell. The guide is pressing the push rod slightly toward the fuselage center and holds the rod wire end engaged in the aileron control lever. 

           Attach the included pre-shaped wire to the carbon rod.  To facilitate the process, you can use a heat shrinkable plastic tubing used in electronics. Place the wire in the desired position, cover the joint with the tubing and heat shrink. Then drench the joint with CA adhesive. 
           To make the joint even stronger, remove the plastic tubing and wrap the joint with a carbon fiber and flood the joint again with CA. 
           Install the wing on the fuselage and insert the wire end of the push rod in the aileron control lever. Then measure the required length of the carbon rod. The ailerons and servos must be in the neutral position and the clevis screwed to the center position on the threaded brass fitting. Remove the push rod from the fuselage and cut to the required length. 
          Before cementing the threaded brass fitting, don't forget to slide the guide (orange tubing) on the carbon rod. When the push rods are assembled, install them into their positions and cement the guide tubings  to the balsa blocks and on the fuselage shell so that they are slightly pushing the control rods into the aileron control levers. 
          Be careful when cementing the control rod guide tubing to the balsa block - do not cement it accidently to the carbon rod. 


Tail Surfaces 
          Cement the vertical stabilizer into the supplied short carbon fiber tube. On the stab is shown a centerline of its position in the tube cutout. Cement the stab in place using CA and then reinforce the joint with the supplied fiberglass cloth. The strength of the joint is important because of the high load on the vertical stab during circular throw. 
          Install the short tube with the vertical stab on the end of the fuselage carbon boom. 
          Attach the wing to the fuselage. Slide the tube with the vertical stab onto the end of the boom until the end of the boom touches the leading edge of the stab. Before cementing clean the cemented surfaces to achieve a strong joint and make sure that the vertical stab is perpendicular to the wing. We recommend reinforcing the short carbon tube in two places with carbon fiber cloth using a thin CA (see drawing). 
           Install the horizontal stabilizer pylon on the lower side of the fuselage boom, in the centerline of the horizontal stab. The leading edge of the stab should be about 530 mm (20 7/8 in) behind the trailing edge of the wing. 
           We recommend the horizontal stab to be parallel with the lower side of the fuselage boom (carbon tube). This will guarantee the desired decalage angle (angle between the wing and horizontal stab). The build in decalage angle and recommended CG location will assure the required longitudinal (pitch) stability. 
           Make sure that you cement the horizontal stab on the pylon so that it is parallel with the wing and perpendicular to the vertical stab. 
           Hang the rudder and the elevator using standard hinge tape or any available plastic hinges, according to your preferences. Rudder and elevator control horns are supplied. Be sure they are properly installed and securely cemented. 


Control Horns and Pull-pull Control Cables 
           The rudder control horn should be installed in the centerline of the fuselage boom (carbon tube), close to the rudder hinge line. The control cables are led through the fuselage and exit at the end of the fuselage boom (carbon tube). On both sides of the end of the tube are about 6 mm (1/4 in) slots to facilitate the exit of the control cables. 
           The elevator control horn should be located about 8 mm (5/16 in) from the fuselage boom, on the left or right side of the boom (according to your preference), as close as possible to the elevator  hinge line. Exit holes of the control cables should be located on the corresponding side of the fuselage boom.  For the upper cable, about 80 mm (3 1/8 in) in front of the control horn.  For the lower cable, about 120 mm (4 3/4 in) in front of the control horn. The lower cable should be led through a guide (supplied white tubing) cemented at the leading edge of the lower surface of the stab in the direction of the control horn. 
           Each cable has to be pulled through the fuselage to the related side of the servo, through the hole in the servo horn and secured using about 5 mm (3/16 in) of the supplied white tubing and a drop of CA. Then attach the cable to the control horn on the proper side of the rudder or the elevator. The control surfaces and servos have to be in the neutral position. The cables must have a small tension to eliminate the slack in the linkage and to keep the control surfaces tight. Tension of the cables should not strain the servos. 
           The cables could be also secured by small metal tubings available in stores selling fishing supplies. The tubing is squeezed and CA is not required. 
           Check the proper function of all control surfaces and linkages. 


Recommended Settings 
The initial throws of the control surfaces: 
Elevator:  12 mm (½ in) up and down 
Rudder:    15 mm (5/8 in) left and right 
Ailerons:  18 mm (3/4 in) up and 9 mm (3/8 in) down 

            Throws of the control surfaces can be changed for different phases of the flight or flight conditions, depending on the capabilities of your transmitter. 
            Mix the controls as you are accustomed to. 
            Flaps should be interconnected with the elevator to assure the longitudinal stability. 
            Ailerons and rudder can be interconnected. With flaps extension the ailerons efficiency is diminishing and the rudder is required. The solution can be an electronic mix, pilot's skills or both. 
            Recommended CG location is 76 mm (3 in) from the leading edge of the wing (measured at the center of the wing). 
           Completed model requires only a very small piece of lead in the nose of the fuselage. 


Finishing touches 
           The Gladiator II fuselage is made of carbon fiber. The carbon makes the fuselage stronger and lighter. The carbon  also leads the electric current and bounces the transmitter signal. Therefore it is important to get the receiver antenna out of the fuselage as fast as possible. Get the antenna out of the fuselage right after the removable nose cone, attach by a tape on the fuselage boom and the vertical stab. You should increase the antenna length for the length hidden in the fuselage. Do not stretch the antenna alongside of the carbon boom, let it be loose and away from the carbon fuselage surface.  If you would like to hide the antenna, it is possible to use the open space between ailerons and the aft balsa web of the wing. The antenna could be cemented to the balsa web, however it would be necessary to use a connector allowing the wing removal. 
            Ailerons have their hinge line on the bottom of the wing.  The gap on the upper side of the wing can be sealed by a tape attached to the top of the aileron and slipped under the top skin of the wing, in the open space behind the aft balsa web. 
           The hole in the center of the wing, used as an access to the ailerons  linkage, can be taped over by any available tape. 
           The transition of the fuselage into the top of the wing should be sealed by a supplied carbon cover. It has to be shaped to fit the top of the wing and then cemented to the fuselage. 
           To ensure the tight fit of the slip-on nose cone on the fuselage spine, use a tape wound up around the aft oval portion of the spine. 

Specifications 
Wing span:           1492 mm  (58 3/4 in) 
Fuselage length:  1104 mm  (43 ½ in) 
Wing area:           21.5 dm2   (2.32 ft2) 
Wing airfoil:          HN487 
Empty weight:      210 - 220 g          (7.33 - 7.75 oz) - (without RC equipment and battery) 
Flying weight:       290 - 295 g          (10.1 - 10.3 oz) 
Wing loading:     13.5 - 13.7 g/dm2  (4.4 - 4.5 oz/ft2) 

Note:  To prevent a wing damage, do not catch the model by the wing leading edge on landing. Instead, catch it by the nose of the fuselage or by the throwing peg at the wing tip

Gladiator II Standard Trim 

	Items
	Factory standard
	Mr. Hirata's

	CG -from leading edge
	74 mm
	74mm

	Start Lunch
	Ailerons
	NA
	3mm up 

	
	Elevator
	NA
	0mm

	Thermal Duration
	Ailerons
	NA
	+2mm down

	
	Elevator
	NA
	+0.5mm

	Differencial for ailerons
	NA
	Left 22% Right 36%

	Mix from aileron to rudder
	NA
	60%

	Aileron
	9mm down / 18mm up 
	4mm down / 8mm up

	Elevator
	15mm down / 15mm up 
	5mm down / 5mm up 

	Rudder
	11mm
	12mm

	Butterfly
	Aileron
	NA
	19mm down

	
	Elevator
	NA
	0mm
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                     Gladiator II

DHLG

Introduction

Gladiator II is a hand launch glider designed for circular throw technique (S.A.L.).

The model design and construction technology is based on it´s predecessor,

Gladiator, however it includes many improvements and changes in order to achieve

the following goals:

· Good flight characteristics and performance that will satisfy all HLG flyers,

including the most demanding contest pilots.

· Good flight stability and maneuverability.

· Improved glide ratio (L/D) and minimum sink.  

· Speed range that allows an efficient high speed search for lift, low speed

thermalling and a docile approach for landing.

· Ability to achieve high launches.

· Sturdy construction.

· The most complete ARF kit that includes all required parts and allows quick

and easy model completion. (The kit does not include only adhesives and RC

equipment.)

Wing

The wing platform is similar to Gladiator, however there are some major 

improvements:

· Gladiator II wing has a new airfoil HN 487 developed by Mr. Norbert Habe.

· The wing has a simple V dihedral and all span ailerons / flaperons that allow

you to adjust the wing airfoil camber for the given phase of the flight and to

maximize the wing efficiency.

· Aileron servos and controls are hidden in the fuselage, improving the 

aerodynamic cleanliness of the wing.

· To obtain the maximum achievable airfoil accurancy, the wings are produced

            in negative molds using vacuum technique. The molds were manufactured 

            using CNC cutter to guarantee the maximum achievable airfoil accuracy.

· The wing is made in one piece and attached to the fuselage by a pin in the 

            leading edge and a bolt.

· Wing skins are sandwich fiberglass / balsa / fiberglass. Center section of the

wing is reinforced with carbon fiber cloth.

· The main spar consists of a balsa web with vertical grains and carbon caps.

· The auxiliary, aft balsa web is located ahead of the ailerons hinge line.  

· Both wingtips are reinforced with carbon fiber cloth to allow a secure

installation of a pin, supporting the circular throw, on either side of the wing.

This allows the model to be customized for right-handed or left-handed throwers.

· The wing can be painted according to your wishes. Painting is done directly

in the mold, so you get absolutely perfect wing surface. 

Fuselage 

The fuselage is in the same general configuration as Gladiator, consisting of a pod

(gondola) and a boom (carbon tube). The decision to place aileron servos and 

controls in the fuselage forced a complete redesign of the fuselage front (pod):

· The new fuselage pod consists of a carbon fiber shell with a build in

carbon fiber spine and a removable carbon fiber nose cone. The carbon spine

increases the fuselage strength and its vertical balsa web accommodates all

RC equipment, i.e., the receiver, four servos and a battery.

· Ailerons / flaperons are controlled by two servos and carbon push rods

connected to the aileron control levers inside the fuselage. The controls

connection area is accessible through the opening on the top of the wing and the fuselage and is enclosed by a tape.

· The tail control surfaces (rudder and elevator) are driven by pull – pull cables

supplied in the kit.

· The carbon tube of the fuselage (boom) has a bigger diameter to increase the 

fuselage strength and stiffness.

Tail surfaces

      -    The tail surfaces have changed from those of the Gladiator mainly in the area of

their attachment to the fuselage tube.

· The lightening holes have been eliminated and for an increased stiffness there

were added carbon stripes.

Paint

The model can be supplied in a color scheme according to the customer´s wishes.

The following are the standard paint versions:

· Wing painted on the top and bottom, leading edge and/or wingtips painted.

Fuselage and tail surfaces painted.

      -    Model without any paint. (Wing and tail surfaces appear as a balsa with 

            a transparent finish.) Fuselage has a finish of black carbon.

      -    Other colors schemes (stripes, etc.) are possible at an added cost.

Recommended RC equipment

     -    Graupner 700 receiver or an equivalent. 
     -    4 x W-060 Super Micro servos or their equivalents of similar dimensions.

     -    4 x KAN Ni-MH 350 mAh batteries or equivalents.

