About This Document & Interactive Al Protocol

This document serves as the operational blueprint and user configuration sandbox for
an advanced, ultra-lightweight Hydraulic Free-Piston Engine (HFPE)—the mechanical
"Heart" powertrain designed for autonomous military drones, tactical platoon gen-sets,
and long-endurance humanoid biped locomotion. While standard engineering tools rely
on static data tables, this document is designed to function as an active data-ingestion
guide for Google Al. By uploading this framework, you transform the Al into a custom
multiphysics design assistant capable of instantly calculating, scaling, and formatting
comprehensive, cell-by-cell spreadsheet models tailored to your exact mission
parameters. The Al is fully equipped to handle dynamic size, weight, power, and cost
(SWaP-C) trade-offs, helping you safely manipulate material boundaries, structural
integrity, and stealth profiles without violating foundational thermodynamic laws.

How to Initialize and Direct the Al Session

To unlock this capability, you must provide the Al with the complete underlying physical
engine dataset. If you upload this instruction sheet alone, the Al will remain blind to the
core geometry. You must upload PDFs 01 through 08 concurrently with this document,
then issue the following direct activation command to lock its focus onto the specific
linear-hydraulic powertrain:

"Ok Google Al, this is the engine of the Heart | want you to be thinking about. Review
the baseline physics, 20x volumetric expansion cooling, 23-Ib solid rod linear flywheel
momentum, and 20 atmosphere hydraulic accumulator constraints across PDFs 01—
08. Using the optimization guidelines in PDF #9, stand by to construct a custom engine
design spreadsheet based on my parameter inputs.”

Once initialized, the Al will wait for your specific choices regarding Metal Exoticness,
Metalness, and Risk State, allowing you to safely push your designs to the edge of
physical failure while generating clean, exportable CSV blocks ready for immediate use
in Microsoft Excel.

This is a discussion on the interaction between a real living human and Google Ai on the
topic of Google Ai helping with the creation of spreadsheets.

The specific topic is about design and operating parameters of fuel based engines.

Google Ai notes this advice: Areal version of a fuel based engine ifitis given fuel and
started up the possible outcomes include:

a) Success
b) Engine starts but then stops
c) Engine stops and it damaged



d) Engine stops andis irreversibly ruined
e) Engine proceeds toincorrect operation and engine fire
f) Engine proceeds to incorrect operation and an explosion

Since these spreadsheets are calculations only of considerations of math and science,
with a physically real version of any of these engines, it cannot be predicted with certainty
which of the outcomes a) - f) above might occur. Thus a strong disclaimer/warning will
include: creation and operation of any of these engines is strongly recommended to be only
in facilities and with human researchers who do have proper legal authorities to do this
testing, and also have and follow algorithms with proper attention to reasonable and safe
research activities.

The concept here is actually a filing cabinet of spreadsheets on various engine designs.
The use cases for these engines are for military use in these two categories:

a) Drone engine and

b) Gen-Set engine

The most basic spreadsheet would have rows by wattage of mechanical energy output. The
columns would include:

()

Energy input based on calories in the fuel injected/sec of operation

O

Engine total wt lbs all parts

o O

Engine length inches

Engine thickness inches

Engine efficiency % calc is: watts of fuel energy input/mechanical watts output
g) SFC of the engine as: (Mechanical watts output)/(gms fuel input)-(sec)

h) Cost $’s of the metal of fabrication

i) Best Estimate cost $’s for the CNC fabrication charges to create this engine

)
)
) Engine width inches
)
)

= 0

j) Acoustic signature output as: dB above predicted ambient dB

k) Thermal signature output as: (Temp of exhaust gases deg F) — (Temp of ambient
air) at sea level

) Thermalsignature output as: (Temp of exhaust gases deg F) — (Temp of ambient
air) at 1000ft altitude

m) Thermal signature output as: (Temp of exhaust gases deg F) — (Temp of ambient
air) at 5000ft altitude

n) Thermal signature output as: (Temp of exhaust gases deg F) — (Temp of ambient
air) at 15000ft altitude

o) Exhaustfumes chemicals output (will let Google Ai set the units)



p) Name of metal of fabrication
q) Exoticness
r) Metalness
s) Risk State

Itis important that a set of decisions are made first before the basic spreadsheet is
created. These decisions include specification in advance of certain parameters about the
engine. These parameters include that the person working with Google Ai would give to
Google Ai specific choices about the values of the following parameters:

Metal “exoticness” (of note the terms a) — ¢) are made up, definitions follow

o 9

)

) Metal “metalness”
) Metal “risk state”
)
)

o O

Desired acoustic signature as dB above ambient
Desired thermal signature as (Exhaust Temp) — (Ambient Air Temp), values for
sea level, 1000ft altitude, 5000ft altitude, 15000 ft altitude

D

Exoticness is addressing this ratio:

(Tensile strength of the metal of fabrication)/(density of the metal)

Metalness addresses the manner of the metal’s reaction to stress comparing the
stress/strain of steel vs a much more brittle material example carbon fiber

Some more discussion of metalness and risk state.

With increasing stress on the engine there are enough sensors that the CPU of the engine
can calculate at a refresh rate the following “Engine Status” best CPU prediction:

a) Engine is stable and will probably continue to function inside its normal
parameters

b) Warning Level 01, some engine sensor values are no longer nominal, prediction
confidence about the future status of the engine is now degraded

c) Warning Level 02) some engine sensor values are 1) not normal and 2)
sufficiently not normal that confidence in engine performance is degraded
enough the the CPU recommends stop the mission and begin a plan to return to
base

d) Warning Level 03) some engine sensor values are 1) not normal and 2) are so
badly not normal that the best prediction is imminent engine failure, really an
unpredictable time frame for when failure will occur, CPU recommendation is to
land immediately.



As the metalness approaches steel the prediction is the change in values of the sensors
will happen as engine failure is starting but they may happen slowly enough (metal
stretching some prior to rupture) that there is time to calc the warning levels.

Risk state is just like the metalness with respect to noticing and calc the warning levels. As
the parts and their stress (calc in lbs) begins to approach their yield strength (in lbs) the
prediction is that a developing engine failure may not be able to be calculated soon enough
to be helpful

Because it is simply critical for Google Ai to eval all of the substance of this request, Google
Ai will need to make some decisions about specific values to add in here and there. Do you
want Google Ai to list these for you, do you want Google Ai to list what values were chosen,
do you want to stop for a moment and discuss these planned specific value insertions to
include “Well Google Ai, how in the world did you come up with that value?” and also, “Hey
Google Ai, let’s slow down for a moment, | don’t think you are correct on some of the values
you chose for some of these values... let us discuss and consider and debate if ok with
you?”

"How Google Al Helps You Optimize Weight vs. Risk State"

o Understanding the Trade-Off: You do not have to guess how thin you can make
your engine walls. Exoticness and Metalness are fixed properties of the metal you
choose, but Risk State is a direct consequence of your physical design specs. If
you want to aggressively lower engine weight for a specific wattage, you must
intentionally force the engine into a higher Risk State.

» Simulating the Limits: You can ask Google Al: "I am using Titanium Grade 5. |
want to scale my drone engine to 750 Watts, but | need the total engine core
weight under 20 Ibs. What is the absolute thinnest wall thickness for the PCfire
cylinder | can use before my Risk State elevates to a Warning Level 03 blind spot?”

» Executing Design Interventions: If the Al calculates that your weight-saving
change makes the engine too dangerous, you don't have to abandon the goal.
You can tell the Al: "I need to keep this low weight, but | want to lower the Risk
State back to a manageable tier. What geometric or pressure changes should we
make? Do we mismatch the piston diameter ratio further, or should we adjust the
linear flywheel weight?" The Al will instantly recalculate the internal mechanical
forces (in Ibs) to give you the exact new specifications.



