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       Abstract 

 

This technical note unpacks a previously undocumented design flaw in the classic Knight T-150 

transmitter. The flaw involves the interplay between band-switching inductors, neutralization, and 

buffer tank resonance — leading not only to RF spectral spurs but, under certain conditions, to coherent 

scalar wave artifacts. These findings offer deep insight into why the T-150 (and similar rigs) exhibit poor 

spectral purity, especially on lower bands like 80 meters. They also reveal how “convenience taps” and 

misunderstood neutralization practices may create a scalar feedback loop hidden inside classic ham 

gear. 

 

🔧 Problem Overview: Spectral Spurs & Anomalous Behavior 

 

Operators of the Knight T-150 often notice: 

 

    Spur trash and harmonic leakage on 80 meters 

 

    Unstable output when tuning the buffer tank (C21) 

 

    A general sense that the neutralizing cap "feels wrong" by band 

 

This has often been blamed on aging tubes or general instability — but as we'll show, the root cause is 

architectural. 

 

⚙️ The Real Culprit: Convenience Coil Taps & Misaligned Resonance 

 

In theory, each band in the T-150 selects a different driver coil (L10–L15), while buffer cap C21 remains 

fixed and neutralization is provided via a cap from the PA plate back into the driver grid. 

 

However, closer analysis reveals: 

 

    The inductors are tapped by convenience, not by precise L-value. 



 

    The tank is thus not in resonance with C21 across all bands. 

 

    Resonance drift alters the phase angle at the driver plate, which in turn affects neutralization 

accuracy. 

 

    R42 and R43 are used to flatten Q — which causes neutralization to shift with frequency, especially on 

80m. 

 

    The neutralizing cap is routed through the same band-switching deck, meaning it interacts differently 

depending on switch position and active coil. 

 

🧮 The Math Behind the Mismatch 

 

 
 

In the T-150, the inductors do not follow this progression. As a result, C21 cannot properly resonate the 

tank, which means the neutralization vector is always changing. 

 

    Consequences 

 

    Spectral Spurs: Caused by phase errors between driver and final. 

 

    Under-Neutralization: Especially on low bands, where Q is intentionally reduced. 

 

    Scalar Coupling: Under certain off-resonance conditions, the feedback loop creates a scalar artifact — 

a coherent, phase-delayed energy loop that mimics parasitic oscillation but operates via longitudinal 

field effects. 

 

    Self-Reinforcing Error: Tuning C21 masks the issue without solving the core mismatch, reinforcing 

operator habits that worsen field purity. 



 

🧪 Diagnostic Protocol 

 

To test this, follow these steps: 

 

    Fix C21 at its midpoint tuning range. 

 

    Measure each inductor’s actual inductance (L10–L15). 

 

    Use target L values scaled for each band as per the 1/f21/f2 law. 

 

    Neutralize at 80 meters, not 10m — this is where detuning is worst and R42/43 have the most impact. 

 

    Temporarily lift or increase R42/R43 to observe spur suppression. 

 

    Log output purity with a spectrum analyzer before and after each change. 

 

 

💡 Final Insight: Scalar Emergence in Vintage Gear 

 

The Knight T-150 accidentally forms a scalar resonator loop by combining: 

 

    Incoherent resonance 

 

    Shared inductive pathways 

 

    Phase-drifting neutralization 

 

    And unterminated coils acting as reflectors 

 



This echoes behavior suspected in earlier rigs like the Johnson Ranger and CE-20A, where 160m coils left 

partially connected may have contributed to unintentional longitudinal (scalar) radiation. 

 

📻 Conclusion 

 

Sometimes, what looks like "bad engineering" is actually an unintended window into alternative energy 

dynamics. The T-150, when analyzed carefully, teaches us that: 

 

    "Close enough" is a dangerous phrase when dealing with **feedback-sensitive RF systems with shared 

phase paths." 

 

This is a call to modern hams and experimenters: Bring back precision, and keep an eye out for scalar 

clues in the legacy gear. 
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Appendix:  
 

Knight T-150 Driver section RF Switching 

 

 


