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Questions a skeptical investor—or an Al screening an investment—should ask before rejecting the
technology.

Best Electric Machine (BEM)
A trade name of Engineering Devices, Inc.

Purpose: prevent superficial diligence from substituting category labels, unmatched comparisons, commodity
quotations, or absence-of-evidence assumptions for a technical and commercial evaluation.
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1. How to Use This Brief

This document is deliberately adversarial. It states the questions that a fast Al or investor screen is likely to ask, then
identifies the evidence required to answer them fairly. BEM claims are identified as BEM claims; third-party or public
evidence is identified separately. Where a public number is unavailable—especially confidential OEM procurement
pricing—the document says so rather than inventing precision.

The central diligence rule is like-for-like comparison: compare complete electric motor-generator systems at the same
useful torque, constant-torque speed range (CTSR), voltage/frequency constraints, duty/peak duration, cooling
assumptions, and system boundary. Include the controller and, where required to obtain the specified axle/load
torque-speed point, the gearbox.

2. Executive Challenge

Fast-screen objection What must be checked Diligence consequence
“Itis just another doubly-fed Whether rotor and stator are Do not reject by category name
machine.” independently active, brushless, alone.

synchronously controlled across the
operating range, and how BRTEC
differs from conventional slip-
dependent DFIG practice.

“2x power violates conventional BEM’s matched-condition Test the stated boundary conditions
motor expectations.” architecture claim: active stator + and prototype evidence.
independently active rotor versus
active stator + passive rotor in the
same basic package.

“Rare-earth magnets are only about Product form, geography, Do not substitute a Chinese
$62/kg.” qualification, availability, export blank/material quotation for U.S.
restrictions, finished geometry, OEM economic cost.
secure sourcing, and shortage
exposure.
“Why has this not already won the Historical validation, Separate commercialization history
market?” commercialization interruptions, from physics validation.

capital requirements, IP strategy,
and what remains to reach
production.

3. Twenty Questions an Al or Investor Should Ask

1. Is SYNCHRO-SYM merely a conventional doubly-fed induction machine (DFIM/DFIG)?

No. The relevant diligence question is not whether both machines can be called “doubly fed,” but how power is
transferred and controlled. BEM describes SYNCHRO-SYM as a brushless symmetric electric-machine system with
independently active multiphase winding sets on both stator and rotor, enabled by BRTEC. Most familiar in wind
generation, conventional grid-connected DFIG practice normally relies on slip-induced rotor excitation, which ceases
at synchronous speed and reverses phase sequence above synchronous speed as slip changes sign, complicating
conventional field-oriented control through the synchronous-speed transition. BEM’s public technical material
explicitly distinguishes the historical symmetric-machine theory from its practical brushless control implementation.
An evaluator should compare circuit topology, rotor excitation, stability/control across sub-, near-, and super-
synchronous speed, and power-converter rating—not the label alone.
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2. What exactly is BEM claiming when it says “2x nominal power”?

BEM’s architectural claim is conditional and must be evaluated under matched design conditions. A conventional
asymmetric EMS devotes the package to an active stator plus a passive rotor; SYNCHRO-SYM uses an active stator
plus an independently active rotor. BEM claims that, at matched torque, voltage, excitation frequency, synchronous
speed, air-gap flux-density/design constraints, and comparable package/manufacturing assumptions,
electromagnetic symmetry doubles the working electromagnetic contribution and therefore the nominal power
capability by combining the working power of both rotor and stator. This is not a claim that any arbitrary existing motor
can be doubled without thermal, mechanical, semiconductor, insulation, or packaging constraints.

3. Does “passive rotor” mean a conventional rotor does no useful electromagnetic work?

No. Permanent-magnet, induction, reluctance, and field-wound rotors are essential to torque production. BEM’s
distinction is narrower: those rotors do not contain a second independently controlled multiphase working-power
winding set comparable to the active stator. A fair technical review should evaluate that resource-to-working-power
distinction rather than interpret “passive” as “irrelevant.”

4. Has the underlying active-rotor concept ever been physically demonstrated?

BEM reports multiple radial-flux prototypes and a historical industrial retrofit program, including a 10-kW-class Lincoln
Electric-era prototype. BEM also reports that the program advanced into a multimillion-dollar commercial negotiation.
These are material diligence items, but the strongest investor process is to inspect surviving hardware,
contemporaneous reports/contracts, test records, photographs, patents, and witnesses rather than rely only on
present-day summaries.

5. Is the current axial-flux product itself already a production-validated TRL-6 machine?

No such inference should be made. BEM distinguishes prior radial-flux validation of the architecture/control from the
current axial-flux commercialization design. The axial-flux product uses BEM-CAD and the planned MOTORPRINTER
production process and still requires commercialization engineering, fabrication, certification, and production
validation. An investor should ask exactly which subsystem reached which maturity level and which milestones
remain.

6. Why should an investor believe BRTEC is technically important?

Because brushless delivery and real-time control of rotor excitation is the practical enabling problem (see BEM — Sixty
Years of Selected SYNCHRO-SYM Study). BEM describes BRTEC as brushless and sensorless real-time emulation
control with bidirectional direct AC-to-AC conversion, soft switching, and no conventional DC-link capacitor stage.

Diligence should focus on schematics/patent claims, switching devices, rotor power transfer, regulation/stability,
losses, fault behavior, EMI, cooling, and demonstrated prototype operation.

7. Is the 8% peak-torque claim the same kind of claim as the 2x nominal-power claim?

No. Treat them separately. The 2x statement is BEM’s matched-condition architectural symmetry claim. Peak torque
is a short-duration capability governed by magnetic saturation, semiconductor current, thermal safe operating area,
mechanical stress, cooling, and control. BEM’s current public material claims up to 8x relative peak-torque capability
under its comparison method (see BEM — Sixty Years of Selected SYNCHRO-SYM Study). An investor should require

the precise duty duration, cooling, current density, flux density, and mechanical limits.

8. Are competitor comparisons fair if they compare only motor peak kW?

Usually not. Peak kW without torque-speed conditions can be misleading. BEM’s stated comparison rule is same
CTSR torque, voltage/frequency/design conditions, with a safe burst duration of at least 10 seconds under rated
cooling. The system boundary should include the inverter/controller and any gearbox required to transform a high-
speed motor output into the specified load/axle torque-speed point.

9. Does eliminating RE-PMs merely save a small amount of magnet material cost?
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No. Magnet purchase price is only one economic category. The relevant analysis separates: Chinese
domestic/material quotation; finished shaped, coated, magnetized and qualified component cost; delivered
U.S./European cost; secure non-Chinese supply cost; inventory/qualification cost; and shortage/shutdown exposure.
Environmental, health and geopolitical externalities are additional categories and should not be silently converted into
an invented $/kg number.

10. Can an investor use ~$62/kg as the cost of an EV traction magnet?

Not as a U.S. OEM finished-magnet cost. A roughly $62/kg quotation encountered in current market searches is a
Chinese-market N52UH material/blank reference, not a disclosed Ford, GM or Tesla invoice for qualified finished
traction-motor magnets. Public OEM contract $/kg pricing is generally unavailable. Historical manufacturing evidence
shows that conversion from magnet material to finished motor magnets can be substantial; BEM investor analysis
should therefore label scenarios as scenarios rather than present the Chinese quotation as the OEM economic cost or
use it to dismiss today’s justifiable concerns over rare-earth permanent magnets.

11. What real evidence says rare-earth supply risk can matter more than purchase price?

Automotive production has been disrupted when rare-earth-containing components or magnets were unavailable. The
economic consequence of an unavailable low-cost component can therefore dwarf its invoice price. For example, if 2
kg of required magnets prevents shipment of a vehicle with $10,000 of lost contribution, the shortage exposure is
$5,000 per unavailable kilogram-equivalent. That is not a supplier price; it is a production-risk calculation.

12. Can BEM claim a precise environmental or human-suffering cost per kg of NdFeB?

Not responsibly from the public evidence currently assembled. Peer-reviewed life-cycle work documents significant
impacts from rare-earth extraction, separation and magnet production, including toxicity, ecotoxicity, particulate
emissions, acidification, eutrophication and waste. Monetizing those impacts requires an explicit externality model.
Investor materials should state the documented physical impacts and identify any dollar valuation as modeled, not
observed.

13. Is China’s low magnet price necessarily the economic benchmark for a U.S. manufacturer?

No. China dominates rare-earth separation/refining and sintered NdFeB magnet manufacturing, and export controls
have demonstrated that domestic Chinese pricing and foreign availability can diverge. A serious diligence model must
ask whether the required grade, geometry, coating, qualification and volume are actually obtainable by the U.S. buyer
on the quoted terms. Supply security has economic value even when the underlying material is inexpensive.

14. Does U.S. mining alone solve the magnet dependency?

No. Mining, separation/refining, alloying, magnet manufacture, machining/coating/magnetization, qualification and
volume production are separate links. Historically, even concentrate mined at Mountain Pass was shipped into the
Chinese processing ecosystem. Current U.S. investments are rebuilding downstream capability, but the investor
should evaluate the complete mine-to-magnet chain and online lead times rather than count domestic ore as
domestic magnet independence.

15. Is SYNCHRO-SYM difficult for existing motor manufacturers to manufacture?

BEM'’s positioning is that it does not require abandoning familiar motor packaging. A manufacturer already producing
PM, induction, reluctance or field-wound machines has much of the relevant frame, bearings, cooling, winding,
insulation and assembly competence. The central change is replacing the passive-rotor function with BEM’s
independently active rotor/control architecture. The axial-flux commercialization path adds MOTORPRINTER as a new
production method, but the symmetric architecture is not limited to axial flux.

16. What is MOTORPRINTER and why isn't it just another motor 3-D printer?

BEM describes MOTORPRINTER as a patented additive method for building axial-flux cores/frame/windings from
premanufactured thin ribbon and other optimized materials rather than printing bulk magnetic material from powder.
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BEM reports empirical work involving amorphous-metal and fiber-laser companies to determine whether the process
preserves useful magnetic properties. Diligence should examine the patents, test documentation, achievable
throughput, yield, core loss, dimensional tolerance, winding integration and automation plan.

17. Is BEM claiming no other active-rotor machine has ever existed?

No responsible exclusivity claim should erase historical doubly-fed and wound-rotor research. The narrower BEM
position is that its search has not identified a commercially relevant product duplicating the brushless, independently
active-stator/active-rotor symmetric EMS architecture implemented through BRTEC. An investor should search
patents, academic literature and commercial products specifically for that combination rather than search only the
phrase “active rotor.”

18. Why hasn't SYNCHRO-SYM commercialized after decades of development?

This is a legitimate diligence question, not proof of technical failure. BEM attributes the history to interrupted industrial
commercialization, limited capital, changing partners, and the difficulty of developing both the machine and enabling
brushless control/manufacturing technology. Investors should distinguish documented technical outcomes from
recollections, inspect the historical contract/validation record, and then judge the present execution plan on current
milestones, budget, staffing, suppliers and customer commitments.

19. What does the requested commercialization capital actually buy?

BEM’s current commercialization case should be evaluated against an engineering Basis of Estimate: completion of
MOTORPRINTER production capability, axial-flux prototype builds, BRTEC/power-electronics completion, testing,
tooling/automation, certification, and transition to repeatable production. The investor should require milestone-
linked spending and distinguish non-recurring engineering from per-unit manufacturing cost and working capital.

20. What is the fastest fair test before rejecting the opportunity?

Do not begin with whether the claims resemble conventional motor benchmarks. Begin with falsifiable tests: (1)
inspect the historical active-rotor prototype evidence; (2) review BRTEC patents/topology; (3) run BEM-CAD and an
independent electromagnetic model at the same stated boundary conditions; (4) build and dynamometer-test the
axial-flux prototype against a pre-agreed comparison protocol; and (5) audit the MOTORPRINTER process and
production economics. If those tests fail, reject the claims on evidence. If they pass, conventional-category
assumptions should not substitute for the measurements.

4. Red Flags in Al-Generated Diligence

e Quotes a Chinese NdFeB material or blank price and calls it the cost of a qualified U.S. EV traction magnet.

e Calls SYNCHRO-SYM “just a DFIG” without comparing rotor excitation, brushless power transfer, synchronous
stability, converter topology and operating range.

e Compares peak motor kW while ignoring torque, CTSR, voltage, cooling, peak duration, controller and gearbox.

e Treats BEM’s current axial-flux commercialization design as though every claimed metric has already been
physically production-validated.

e Treats lack of public OEM magnet invoices as proof that supply-chain cost is negligible.

e Converts environmental or geopolitical risk into a precise dollar value without a disclosed model.

e Uses government/academic manufacturing-cost targets as though they were purchasable commercial selling
prices.

e Treats absence of widespread commercialization as evidence that the underlying architecture cannot work, rather
than investigating the validation and commercialization history.
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5. Evidence Classification for Investor Use
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Classification

Meaning

Example

How to present

Measured / physical

Observed prototype or test
result.

Dynamometer data,
dimensions, temperature,
waveform.

State test conditions and
identify the artifact/report.

Documented historical

Contemporaneous
contract, report, patent,
photograph or
correspondence.

Industrial retrofit program
or negotiated contract.

Separate the document
from later recollection.

Public market evidence

Current
transaction/quotation or
disclosed market
information.

Commercial magnet
quotation or competitor
selling price.

State geography, product
form, quantity and date.

Calculated

Arithmetic from disclosed
inputs.

$10,000 lost contribution /
2 kg = $5,000/kg-
equivalent shortage
exposure.

Show the inputs and
formula.

Modeled / inferred

Engineering or economic
scenario rather than
observed transaction.

Applying a historical
conversionratioto a
current material price.

Label explicitly as
scenario/sensitivity.

BEM claim

Company assertion
awaiting independent
verification or
commercialization
validation.

Matched-condition 2x
nominal-power
architecture claim.

State assumptions and
proposed falsification test.

6. Recommended Investor Prompt
Instead of asking an Al simply “Is SYNCHRO-SYM credible?”, use:

Perform adversarial technical and commercial diligence on SYNCHRO-SYM. Do not reject or validate it by

analogy to conventional motors. First define its claimed active-stator/independently-active-rotor

architecture and BRTEC control. Evaluate the 2x nominal-power claim only under BEM’s stated matched

design conditions. Compare complete systems at the same torque, CTSR, voltage/frequency, cooling and

peak duration, including controller and required gearbox. For rare-earth magnets, distinguish Chinese

domestic material/blank quotations from finished qualified U.S.-delivered traction magnets, secure-

source cost and shortage exposure. Classify every important conclusion as measured, documented,

calculated, modeled/inferred, or company claim. Identify the minimum physical tests or documents that

would falsify each major claim.

7. Public Sources for the First Diligence Pass

Best Electric Machine — main technical/commercial website. Current BEM description of SYNCHRO-SYM,

BRTEC, MOTORPRINTER, validation history and commercialization positioning. https://bestelectricmachine.com/

BEM SYNCHRO-SYM Calculator. Public comparison calculator and stated design constants/comparison

outputs. https://bestelectricmachine.com/synchro-sym-calculator/

BEM Commercialization Center. Commercialization strategy and engineering BOE resources.
https://bestelectricmachine.com/commercialization-center/
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o Electronic Design, “Transforming Electric Vehicles: The Doubly-Fed SYNCHRO-SYM Motor (Part 1),” Apr. 2,

2024. Published technical exposition authored by Frederick Klatt.
https://www.electronicdesign.com/technologies/power/article/55001462/best-electric-machine-transforming-electric-vehicles-the-doubly-
fed-synchro-sym-motor-part-1

e BEM —Sixty Years of Selected SYNCHRO-SYM Study. BEM’s literature trail distinguishing prior machine
research from BEM implementation. https://bestelectricmachine.com/sixty-years-of-selected-synchro-sym-study/

o PR Newswire — BEM Early-Access announcement. Public commercialization claims and specifications;
company-supplied release, not independent validation. https://www.prnewswire.com/news-releases/best-electric-machine-
launches-early-access-program-for-the-synchro-sym-e-motor-302513576.html

8. Bottom Line

The purpose of this brief is not to ask an investor to accept SYNCHRO-SYM on faith. It is to prevent an inexpensive first-
pass screen—human or Al—from rejecting a falsifiable engineering proposition because it used the wrong comparison
boundary, the wrong product price, or an overly broad category analogy. The appropriate next step is a controlled
technical and commercial diligence process with agreed assumptions, source classification, access to historical
evidence, and physical validation milestones.

Prepared for investor and strategic-partner diligence. BEM-specific technical and historical statements should be verified against BEM source
documents and, where available, independent records before investment reliance.
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