< Aircraft Master Dimensions & Configuration

Wingspan: 9.5 feet [source: 9]
Fuselage Dimensions: 50 in long (longest dimension) x 25 in wide x 13.2 in thick
(widest point)
Airframe Material: Single-unit, factory-sealed all-carbon fiber shell (wings contain
fuel, batteries, and avionics)
Weight Profile:

o Dry Mass (Empty): 110 Ibs (two-soldier portable field weight)

o Fuel Weight: 60.0 Ibs of liquid diesel fuel

o Cargo Payload: 80.0 Ibs (pure fuselage tunnel allocation)

o Gross Takeoff Weight (GTOW): 250 |bs

Drivetrain & Internal Component Matrix

Drivetrain Setup: Twin-opposed balanced modules running 100% out-of-phase to
completely neutralize structural resonance [source: 19].

Nominal Continuous Power: 10,000 Watts (10 kW / 13.4 HP total combined
output)

Engine Cycle Frequency: Locked at a rock-solid 80 Beats Per Minute (80 BPM /
1.33 Hz) to eliminate high-frequency valve latency [source: 21].

Combustion Bore (pcfire) x Stroke: 4.47-inch diameter x 8.00-inch linear
mechanical throw [source: 20]

Combustion Headspace Pocket: 2.00 inches tall at true Top Dead Center (TDC),
providing a clean 31.38 cu in clearance zone to preserve a 5:1 volumetric
adiabatic expansion ratio [source: 20].

Hydraulic Pump (pchyd) Bore: 1.57-inch diameter matching the 8.00-inch stroke,
pushing 255.75 cc of fluid per pulse per module to secure a total continuous flow
of 40.92 L/min.

Independent Intake Compressors: Staggered North-South layout [source: 19].
9.00-inch diameter bore x 7.89-inch stroke providing 502.08 cubic inches of total
air capacity (exactly 4x the combustion swept space) [source: 20].

Coaxial Air Charge Cylinder: 2.26-inch bore tracking the same 7.89-inch stroke,
pre-packing 0.671g of fresh air from 1 atm to 23 atm at 400°F ahead of the
intercooler handoff [source: 20].

Inertial Energy Battery: A heavy, 14.2-lb pure tungsten linear slug embedded right
behind the steel crown of the piston assembly to safely bridge the adiabatic
work-energy expansion deficit without stalling [source: 8].



“7. VTOL & Takeoff Propulsion Specs

Launch Architecture: "Little Red Wagon" platform vector. Electronics preflight
energized, checked, and stabilized at knee-height on a rolling cart with straps
unlatched.

Lift Propellers: Four 42-inch diameter carbon fiber props driven by aluminum
Parker Hannifin gear motors.

Lift Prop Sizing Requirements: 2,789 RPM demanding 13.01 Nm of torque per
hub.

Drivetrain Takeoff Load: Low-stress 222.8 Bar (3,232 PSI) working line
pressure—operating at just 81% of the Parker component casing's maximum
limit to enforce endless life.

Total Vertical Thrust: 250 Ibs (62.5 Ibs / 28.35 kgf of static thrust per prop,
giving an explicit 25-Ib accelerating overhead past the 225-Ib dead weight of the
loaded craft) [source: 11].

¢ Climb-To-Altitude Sequence & Metrics

Transition Framework: "Excess Power Based Transition" via valved fluid
shunting.

The Handoff Window: Craft launches vertically, executes a high-velocity pitch
down at a 400-foot ceiling, and uses wing lift to trap structural airspace while the
42-inch loops act as high-volume thrust boosters past the 25 mph pitch wall
[source: 12].

Target Safe Corridor: 6,000 feet altitude above sea level

Ascent Rate: Stable 15.5 ft/sec (933 feet per minute) vertical velocity profile.
Total Climb Duration: Exactly 6 minutes to clear the vertical hazard envelope.
Climb Fuel Consumption Rate (SFC): Engine runs at its maximum 10 kW
continuous limit during the ascent, burning exactly 1.52 Ibs of diesel fuel total to
conquer the entire vertical climb window.

= Fixed-Wing Cruising Performance

Cruise Ceiling: 6,000 feet altitude [Standard density = 1.024 kg/m?3]

Cruise Velocity Baseline: Steady 60 mph (88 feet per second forward advance)
Aerodynamic Frame Drag: 46.17 Ibs of total profile drag (per WingCrafter
tracking values).

Cruise Propellers: Two dedicated 24-inch diameter forward propellers pitched
explicitly for high-speed forward advance.



Drivetrain Cruise Scaling: Engine power automatically steps down from 10,000
Watts to a highly relaxed, low-stress output of 7,826 Watts (7.83 kW) to maintain
steady cruise velocity.
Cruise Fuel Consumption Rate (SFC): Scurrying along in a pulse-skipping fuel
saving profile drawing exactly 4.94 Ibs of diesel fuel per hour [source: 20].
Logistical Flight Log:
o Ascent Allocation: -3.0 Ibs of fuel (including climbing margins).
o Landing Reserve: -8.0 Ibs of fuel (dedicated safety buffer for vertical hover
adjustments, vortex ring avoidance, or wind shear go-arounds).
Pure Cruise Range Budget: 49.0 Ibs of fuel.
Airborne Cruise Endurance: 9.92 continuous flight hours.
Total Strategic Transit Capability: 595.2 Miles. This leaves a massive
175-mile unallocated safety margin past your mandatory 420-mile combat
footprint (210 out / 210 back) [source: 6, 20].

Stealth Signature Enforcement

Negative Radar Signature: No rotating mechanical crankshafts, heavy flywheels,
or large electric motor copper windings to echo signals [source: 19]. The carbon-
fiber shell treats the tiny scattered components with a near-zero cross-section.
Negative Acoustic Signature: At 6,000 feet, screaming multi-cylinder engines
echo for miles. Your engine maintains an un-hurried 1.33 Hz infrasonic heartbeat
that is instantly masked by standard ambient environmental wind noise.
Negative Thermal Signature: No open roaring jet exhaust or bright red metal
headers. Engine heat dumps directly into the fluid loops, bleeding thermal
footprints out through internal pressure-drop cooling recycling circuits before
exhausting to blind infrared tracking arrays.



