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Preface to this installation and operating manual

This manual must be read carefully before installing or operating the self-launch-system ORBIS. The
chapters will cover the following topics:

1. Installation: The first chapter takes you through the installation step by step and describes how to
cut the fuselage opening and the install the fuselage covers, where to position the support-frames.

2. Warnings: Read the warnings carefully before operating the ORBIS. Do not forget that you are
operating propeller blades with up to 2.200 Watts!

3. Programming and Operating Instructions: The programming of the Dirk Merbold Controller and
the operating of the ORBIS.

4. Maintenance: Necessary maintenance work on the ORBIS.

5. Warranty: The document ends with the warranty conditions.

Please pay special attention to the text marked with the following symbols:

A Important warnings and information for operation security

Important information

Please send us your comments or suggestions for improvement of this manual or the ORBIS to:
info@dr-martin-thoma.com

Your helpful suggestions have lead to this improved version of the ORBIS 2.0!
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1. Installation instruction

1.1. Legend

The figure below shows the different components of the self-launch-system ORBIS. This installation
instruction refers to these components.

28V-42V/
8-10Lipo €

Graphic 1.1.1 Legend for the ORBIS overview

. Prop mechanism.

. Tilt plate.

. Brushless Strecker motor.

. Full carbon-SLS-support arms

. Fuselage cover

. Aluminium-support-frame.

. Micro switches to control the extension and retraction.
. Energy chain.

. Brushless controller YGE 160 HVS ( 8 - 10 Lipo ).

10. Power supply for the brushless controller YGE 160 HVS and for the gear motor via the Dirk
Merbold controller.

11. RC-receiver.

12. Dirk Merbold controller.

13. Birch ply-wood support.

O©CoO~NOOUITAWNPE
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Graphic 1.1.2 Legend for the lower ORBIS area

14.
15.
16.

17.

18.

19.

Gearmotor.

Turning- servo.

Micro switch for safety function: Important to prevent motor starting inside the fuselage.

The micro switch will be activated only when the ORBIS is completely extracted and the tilt-servo /
prop mechanism is in flight position.

Connected via female connector 8 on the Dirk Merbold controller.

Micro switch for the retraction activation of the gear motor.

Connected via female connector 7 on the Dirk Merbold controller.

Micro switch for the extension deactivation of the gear motor.

Connected via plug 6 on the Dirk Merbold controller.

Micro switch for the retraction deactivation of the gear motor.

Connected via female connector 5 on the Dirk Merbold controller.

Aside is a second micro switch to cut-off the power supply of the tilt-servo when the ORBIS is fully
retracted.
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1.2. Verify spatial requirements

Before you begin with the installation you have to verify the spatial requirements of the ORBIS 2.0
SLS.

In a distance of 600 mm from the rear edge of the cockpit canopy the diameter of the fuselage must
be at least 105 mm ( see graphic 1.2.1). If the diameter is between 120 mm and 105 mm you have to
attempt to insert the ORBIS into the fuselage to verify if you have enough room.

«

40 - 200 mm 560 mm

i o »
>

Graphic 1.2.1 Spatial requirements for the ORBIS 2.0

1.3. Determining the distance |

The distance from the rear edge of the cockpit canopy to the front edge of the fuselage opening ( see
graphic 1.2.1.-distance 1) should be between 40 mm and 200 mm. With a very narrow fuselage this
distance may have to be diminished down to 10 mm. When you have determined the value for the
distance |, double-check the spatial requirements.
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1.4. Cut-back of the rear wing spar

Because of spatial requirements the rear wing spar has to be cut-back centric over a length of 90 mm.
The remaining wing spars have to be reinforced with a glass fibre epoxy resin.

Graphic 1.4.1 Cut-back of the rear wing spar

1.5. Cast for afuselage cover

One special feature of the ORBIS is that you can attach a cover between the two carbon arm
supports, which covers the fuselage opening in the extended position. To make this fuselage cover
you must make a cast in the range of the fuselage flaps. Please make a second cover for
replacement. Put a thin plastic foil over the fuselage and laminate at least four to five glass fibre layers
with epoxy resin in the minimum size of J 170 mm x H 80 mm.

A glossy white universal sized cover can also be ordered on the website:
(www.dr-martin-thoma.com)

| 40 - 200 mm

Graphic 1.5.1 Cast for a fuselage cover
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1.6. Cut out the fuselage hatches

Mark the cut-out for the two fuselage hatches with a pencil. The hatches are divided along the centre
of the fuselage. Please keep in mind that the upper fuselage joint does not necessarily represent the
actual centre of the fuselage. Measure the two fuselage hatches according to graphic 1.6.1, where the
length of the fuselage hatches J is 170 mm and the width H is 80 mm. The fuselage opening must
have a width of 80 mm. Since the hatches are curved, they have a slightly larger width. Measure the
width from the top with a calliper gauge. Cut out the fuselage hatches with an oscillating 0,4 mm saw
or second best take a sharp knife or a Dremel using a thin cutting wheel. Use straight metal ralil
guidance and fasten it with screw clamps.

40 - 200 mm

Graphic 1.6.1 Cut out the fuselage hatches

1.7. Fuselage hatch hinges

Attach four brass tubes with a length of 20 mm (2.0 mm outer diameter / 1.1 mm inside diameter )
with superglue on the inside of the fuselage flaps as shown in the figure below.

Do not use larger tubes! Otherwise the ORBIS cannot extend through the opening!

74 mm

Graphic 1.7.1 Attachment of Fuselage hatch hinges
Then a 1 mm spring steel wire of 35 mm length is glued into both front brass tubes with superglue.
(see graphic 1.7.2 - 22).

— —

@<

— —

Graphic 1.7.2 Attachment of spring steel wire
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Four brass tubes ( 2,0 mm /1,1 mm ) ( see graphic 1.7.3 -23 ) with a length of 20 mm are mounted
inside the fuselage with superglue. It is recommended to attach both flaps with PVC tape before gluing
in order to adjust the position. The curved spring steel wires in the rear brass tubes have to be
removable but must not slip out of the tube. Therefore the steel wire should be broadened a bit with a
hammer so that it jams in the brass tube of the flap.

Graphic 1.7.3 Attachment of brass tubes

After attaching the brass tubes with superglue take epoxy resin and glass fibre in order attach
everything firmly.

1.8. Limit stop for the fuselage hatches

In order to have a limit stop for the fuselage hatches you attach a glass fibre plate on the inside of the
fuselage.

Graphic 1.8.1 1.8. Attachment of limit stop for the fuselage hatches

After attaching the limit stops with superglue take epoxy resin and glass fibre in order attach
everything firmly.

1.9. Hooks for the flap springs

A hook is needed on each hatch to attach two springs that close the flaps in the retracted position.
Attach with epoxy resin and fibre material the two metal hooks out of 1.5 mm spring steel wire on the
fuselage hatches. It is advisable to bend the lower end around to increase the adhesive surface. Make
these hooks very flat, so that the motor cables do not get entangled in the hooks.
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Graphic 1.9.1 Attachment of the hooks for the flap springs
1.10. Birch plywood support for the aluminium-support-frame

Two 6 mm thick front birch plywood supports for the aluminium support frame are now adapted
according to graphic 1.10.1. It is recommended to adjust a cardboard piece first in order to find the
right fuselage form for the upper edge. The upper edge must be inclined in order to become gap free
to the fuselage ( see graphic 1.10.3 ). Attach a 20 mm M2 screw into both plywood supports from
below ( see graphic 1.10.1 - 27) and screw it in for 10 mm. Cut off the head. This screw will later on

hold the spring for the flaps.
®; 1 mm
-
ans

@370mmij J'
@35mm 26— 20
ot
O @

230 mm 80 mm

Graphic 1.10.1 Cutting out the left birch plywood support for the aluminium-support-frame

<

At the marked position 26 (see graphic 1.10.1 - 26) a 4 mm hole is drilled and the delivered M4
cylinder head screw is inserted and well attached with epoxy resin and fibre material. Between the
plywood support and the cylinder head a distance of 5,1 mm must remain ( see graphic 1.10.17 R)
so that the aluminium-support-frame can be inserted.

Push the aluminium-support-frame via the canopy opening into the fuselage. The back part of the
aluminium-support-frame should have only a few millimetres of distance between the upper fuselages
border (see graphic 1.10.2 -29).
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The rear edge of the full carbon-SLS-support arms must have a distance of 2 mm ( 1.10.2 - U)
@ between the rear edge of the fuselage opening. Not more and not less.

In the front section of the aluminium-support-frame are two holes for the attachment of with two M4
imbus screws ( see graphic 1.10.2 -28). Adjust the aluminium-support-frame in the desired position
and mark the spot 27 on both plvwood supports.

Graphic 1.10.2 Adjustment of the installation position of the ORBIS.

Drill a 6 mm hole on the position 28. Insert a drive-in M4 nut into the plywood supports. Attach the
aluminium-support-frame onto the plywood supports by screwing in the M4 imbus screws. Turn the
fuselage upside down and carefully adjust the desired position. Make sure that the fuselage opening is
at the correct position so that the ORBIS can extract out of this opening. Attach the plywood supports
with thickened (thixotroped) epoxy resin and fibre material on the grinded fuselage side ( see graphic
1.10.3 -30). The M4 cylinder head screws (see graphic 1.10.2 - 26) are also well attached with epoxy
resin and fibre material.

Graphic 1.10.3 Cross section of the fuselage upside down with the inserted aluminium
support frame

1.11. Installation of the energy chain
The attachment position of the energy chain depends upon the fuselage size.

With spacious fuselages ( see graphic 1.2.1 7 C ) with the fuselage diameter C bigger than 12 cm a

fastening element can be attached in the lower section of the fuselage ( see graphic 1.11.17 31 ). Use
a cable strap to attach the last element of the energy chain.
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28V-42V/
8-10Lipo ©

Graphic 1.11.1 Fastening of the energy chain in spacious fuselages

1.12. Installation of the ORBIS in narrow fuselages

When you install the ORBIS in narrow fuselages with a diameter ( see graphic 1.2.17 C) below 12cm
you will have to pay attention to the following points:

1.

2.

The fuselage hatches should begin with as little as distance possible to the cabin rim. The
distance ( see graphic 1.12.1 7 1) should be about 10mm.

The alurails should be diagonal filed off ( see graphic 1.12.1 7 34). This way the rear end of
the alurail system can be installed higher in the fuselage. The rear end must touch the upper
border of the fuselage.

The energychain is prolonged with a 2 mm thin GFK, wooden or aluminium mount ( see
graphic 1i 32). The length of the mount should be 30 cm and the width 2 cm. The cables are
attached with cable strap on the mount. The connection point between energy chain and
mount ( see graphic 117 33) is fastened with b screws and nuts. The 2 mm thin mount is now
attached with fastening elements and cabel strap ( see graphic 1.12.1 7 31) on the bottom of
the fuselage and deferred to the left ( see graphic 1.12.1 i Backview ). This deferment is
necessary to avoid a grinding of the energy chain on the cabels.

Backview
@ =10 mm

Frontview

Graphic 1.12.1 Installation of the ORBIS in narrow fuselages
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1.13. Cabling for operation
In the condition as supplied to the customer the ORBIS is already wired and all connectors are joined.

It is only necessary to plug in the receiver, the brushless controller (YGE 160 HVS ) and the lipo.
Anyhow the entire cabling is shown in graphic 1.12.1 in case that an element has to be exchanged.

Graphic 1.12.-1 Cabling of the ORBIS for operation

1.14. Installation of the brushless motor

In the condition as supplied to the customer the ORBIS has already a mounted brushless Strecker
motor. If an exchange of the brushless Strecker motor is necessary please pay attention that you may
only use three 10 mm long M4 counter sunk screws. The connectors to the motor may only be
plugged in according to graphic 1.13.1. Do not twist the cables! The cables must be binded with the
four binders shown below, so that the cables will not get entangled while extracting the ORBIS. The
cables may not touch the motor when the motor is in running position 1.13.-1 b)

a) b)
Graphic 1.13.-1 Installation of the cables and the binders for the brushless motor
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