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1 Introduction

The Delta-glider (DG) is the ideal ship for the novice pilot to get spaceborne. Its futuristic de-
sign concept, high thrust and extremely low fuel consumption make it easy to achieve orbit,
and it can even be used for interplanetary travel. The winged design provides aircraft-like
handling in the lower atmosphere, while the vertically mounted hover-thrusters allow vertical
takeoffs and landings independent of atmospheric conditions and runways.

Two versions are available: The standard DG is equipped with main, retro and hover engines.
The scramjet version (DG-S) has in addition two airbreathing scramjet engines fitted, which
can be used for supersonic atmospheric flight. The scramjets have an operational airspeed
range of Mach 3-8.

The glider comes with operating landing gear, nose cone docking port, airlock door, deploy-
able radiator and animated aerodynamic control surfaces. It now supports particle exhaust
effects.

2 Cockpit camera modes

Apart from the generic “glass cockpit” camera mode which supports a head-up display (HUD),
up to two multi-functional displays (MFD) and some of the most essential control and display
components, the DG also supports a set of 2-D instrument panels, and a virtual 3-D cockpit
(VC), all of which can be operated with the mouse. You can switch between the different
cockpit modes by pressing E]

2.1 Instrument panels
The glider supports three 2-D instrument panels which can be selected with [[cr][L] and
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2.2 Virtual cockpit

The delta-glider provides a 3-D virtual cockpit (VC) mode in addition to the 2-D panel mode.
The VC puts you in the pilot's seat, with the head-up display in front of you, and all controls
and displays within easy reach. You can operate switches and levers with the mouse. Look
around you by pressing the right mouse button and dragging the mouse, by using
_at]1]4]=)<], or with the coolie hat on your joystick. You can also lean left, right and
forward with [ J_at J 1] 1] =)<, to get a better view of your surroundings.
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Moving between VC positions

The default virtual cockpit position places
you in the pilot's seat, behind the pane of
the head-up display and with access to all
instruments and flight controls. You can
however also switch your position to any of
the 4 passenger seats in the cabin, for ex-
ample to experience the replay of a re-
corded flight from a passenger’'s perspec-
tive.

To switch to a different VC position, use Ctrl-
arrow key combinations. The picture illus-
trates the different jump paths.
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3 Controls and instruments

RCS and aerodynamic control selection

The AF CTRL selector is used to activate control of
aerodynamic surfaces via manual user input. Manipulating the
control surfaces is only effective within an atmosphere at suffi-
ciently high dynamic pressures. The settings are: OFF (control
surfaces disconnected), ON (control surfaces enabled), and
PITCH (only pitch control enabled).

The RCS MODE selector sets the Reaction Control System mode which is used to control at-
titude in free space. During atmospheric flight, when aerodynamic control surfaces are active,
the RCS is usually disabled. The selector can be set to OFF (RCS disabled), ROT (RCS in
rotational mode), and LIN (RCS in linear mode).

Both selectors can be set with the left and right mouse buttons. Shortcuts for RCS are

Unumpag (ROTILINY and e/ Jnumpas (ON/OFF). Shortcut for AF control is [_At ]/ Jyumpad
(ON/OFF).

Main engine gimbal control

Both main engines can be gimballed independently in pitch and yaw.
Gimbal range is +1.0° in pitch, and +7.7° in yaw. The yaw range allows to
compensate for torque generated by a single engine at main thrust.

The main engine pitch and yaw gimbal controls are arranged left of the
main throttle. The gimbal setting is controlled by flip switches for the left
and right engine. The gimbals can be operated for both engines individu-
ally, or simultaneously by clicking between the switches.

Both the pitch and jaw gimbals can be returned to neutral position by
pressing the appropriate “CENTER” button. In addition, the yaw gimbal
control supports divergent (“DIV”) and automatic (“AUTQO”) settings: With
“DIV”, both engines are set to divergent thrust at their extreme limit, so
that both thrust vectors are aligned with the glider’s centre of gravity; with
“AUTQ", both engines are set to parallel thrust, and the gimbal angle is
adjusted so that the total thrust vector is
aligned with the centre of gravity, even if the
two engines produce different thrust. The
automatic mode remains active until another
mode is selected.

A A
Yaw gimbal DIV and AUTO modes

b &4 .

The current setting of pitch and yaw gimbals
is shown by indicators next to the controls.

The scramjet version (DG-S) has additional
gimbal controls for the scramjet engines. The
scramjets can only be gimballed in a single
axis (pitch). The controls are identical to the
main pitch controls.

4 Keyboard controls

In addition to the generic Orbiter vessel control keys, the DG supports the following vessel-
specific key controls:

Operate landing gear
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Operate nose cone docking mechanism

Open/close outer airlock door

Deploy/retract airbrakes

oJ

Deploy/retract radiators

+Space

Open animation control dialog box

5 Control dialog

You can open a dialog box with shortcuts with some common  [5& Gantrale |
control actions for the DG by pressing _ct ]-Space. This is par- Lo o it ore
ticularly useful for external camera views, when the control ele- Up e
ments on the instrument panels are not accessible. ——— Bpen

» Landing gear: extend/retract the undercarriage.

+ Retro doors: Open/close protective doors covering the retro AL R ey P
engines on the leading edge of the wings. The retros are | Dose | Close
only functional when the doors are fully open. Close the Open_| _ Open_|
doors during atmospheric flight. Mose cone Excape Iaddat

» Outer airlock: Open/close the outer airlock door. [ Ciose [ Stow

* Inner airlock: Open/close the inner airlock door. Open | Exlend |

* Nose cone: Open/close the four segments of the nose cone
to expose the docking mechanism. Open before docking ap- U st et
proach or for EVA operations, close during atmospheric e e
flight. . Open | . Extend |

» Escape ladder: Extend/retract a ladder for access to the Lights
airlock entry when landed. The escape ladder is only opera- Mav | Beacon| Swobe |
tional if the nose cone is open, and will retract automatically

when the cone

is closed.

Top hatch: Open/close the escape hatch at the top of the passenger cabin.
Radiator: Extend/stow the radiator located in the rear of the glider's fuselage. Extend

only during orb

ital phase of the flight.

Lights: Turn the glider’s strobe and navigation beacons on and off.

6 Technical specifications

Empty mass
Main fuel mass
RCS fuel mass
Max takeoff mass
Length

Wingspan

Thrust

Isp

Inertia (PMI)
Stall CL
Stall AOA

11.0-10° kg (DG) 13.0-10° kg (DG-S)
12.9:10°kg  (10.4-10° kg + 2.5-10%
0.6-10° kg
24.9:10° kg (DG) 26.9-10° kg (DG-S)
17.76 m
17.86 m
2x1.6-10° N (main engines)
2x3.410°N  (wing-mounted retro thrusters)
3x1.1-10° N (hover thrusters)
4-10° m/s (fuel-specific impulse in vacuum)
15.5/22.1/7.7m’
1.0
20°
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