
Why Fully Free-Floating Snare Drums Are 

Superior, A Physics-Backed Explanation 

I’m writing this to understand how free-floating systems work, why they sound better, or why 

the physics behind them make conventional snares inherently compromised. 

This article explains the differences clearly, honestly, and scientifically,  using real 

modal-analysis data from two university studies on snare drum acoustics. 

1. The First Drums Were Free-Floating, 

And They Had To Be Loud 

The earliest drums used rope tension and floating shells. Two wooden hoops were connected 

by rope, and the shell sat freely between them. No lugs. No bolts. No hardware touching the 

shell. 

These drums were used on battlefields to signal troops over gunfire. They needed maximum 

projection and clarity,  and they achieved it because the shell vibrated without obstruction. 

Modern drums moved away from this design for manufacturing convenience, not better 

sound. 

2. What the Studies Show: Conventional 

Snares Are Physically Chaotic 

The two studies, Fischer (2014) and Madsen (2016), reveal the same truth: 

A conventional snare drum is one of the most complex, unstable, and unpredictable 

vibrating systems in music. 

Here’s what the research proves: 

2.1 The top and bottom heads vibrate in different modes simultaneously 

Fischer shows that even a single head produces complex modal shapes due to stiffness, 

uneven tension, shell coupling, and air loading. With two heads, the complexity explodes: 

 The heads couple in non-linear ways 

 Modes shift unpredictably 

 Phase relationships change with frequency 

 Shell vibrations dominate certain modes 

 Air loading pushes the top head upward in some modes 

This is why tuning a conventional snare is inconsistent and unpredictable. 



2.2 Adding the bottom head makes the system dramatically more chaotic 

Fischer’s frequency scans show: 

 One-head system: relatively simple modal peaks 

 Two-head system: many more peaks, overlapping resonances, phase offsets, and 

distorted mode shapes 

The study literally states: 

“Once a second head is added, this complication is exacerbated even further.” 

2.3 Shell-mounted hardware adds mass loading and damping 

The studies show that: 

 The shell vibrates strongly in certain modes 

 Hardware bolted to the shell distorts these vibrations 

 The shell’s motion feeds back into the heads, altering modal frequencies 

Every lug, screw, and bracket changes how the drum vibrates. 

2.4 Snare wires dramatically increase damping 

Madsen’s study shows: 

 With snares OFF, the drum retains ~66% of its peak amplitude after 0.08 seconds 

 With snares ON, it retains only ~23.5% 

“The snares play a significant role in the dampening of the drum’s sound.” 

This proves that conventional snares lose energy quickly, especially when the shell is also 

damped by hardware. 

2.5 The fundamental frequency shifts unpredictably 

Madsen shows: 

 Snares ON shift the fundamental upward by 2–9 Hz depending on strike location 

 The shift is inconsistent 

 The harmonic stabilizes differently depending on where the drum is hit 

This is more evidence of chaotic behaviour. 

3. Why Separate Top/Bottom Tuning Makes 

Less Sense Than People Think 



A snare drum is a round membrane instrument, not a string instrument. 

The studies show: 

 The heads interact constantly 

 Their modes couple in frequency-dependent ways 

 They rarely vibrate in phase 

 Air loading causes the bottom head to push the top head upward 

 Even small tension differences change modal behaviour dramatically 

This means: 

Independent tuning of top and bottom heads is not scientifically predictable. 

And yet drummers believe it is, because big brands have normalised it. 

4. Why Free-Floating Snares Solve All 

These Problems 

A fully free-floating snare eliminates the mechanical problems that create chaotic vibration. 

4.1 No shell-mounted hardware 

This removes: 

 mass loading 

 damping 

 vibration interference 

 frequency distortion 

 shell-hardware coupling 

The shell vibrates naturally, as it did in early drums. 

4.2 Even tension distribution 

My outer ring acts as a single rigid structure: 

 All lugs are mounted to the ring 

 Tension is distributed more evenly 

 The shell is not part of the tension equation 

 Modal behaviour becomes cleaner and more stable 

This directly aligns with Fischer’s findings that uneven tension and shell coupling distort 

modal shapes. 

4.3 Cleaner modal vibration 

With fewer interference points: 



 The heads vibrate more predictably 

 The shell resonates fully 

 Frequency modes are cleaner 

 Transient attack is sharper 

 Sustain is longer 

 Projection increases 

This matches Fischer’s conclusion: 

“The snare drum is an incredibly complex system in which every little detail matters.” 

Free-floating removes the unnecessary details. 

4.4 More stable tuning 

Because the ring distributes tension evenly, and the shell is not part of the tension system, 

tuning becomes: 

 simpler 

 more predictable 

 more repeatable 

 less sensitive to micro-variations 

This is exactly what conventional snares cannot achieve. 

5. How My Design Specifically Matches the 

Science 

My free-floating system meets every requirement for optimal vibration: 

Outer Hardware Ring 

A single rigid structure holding all lugs and the throw-off. Tension remains evenly distributed 

because the ring is not fixed to the shell. 

Tube Lugs 

Bolted only to the ring, not the shell. 

Shell 

Suspended between the heads. Nothing touches it except the membranes. 

Snare Wires 

Canopus Vintage 16-strand wires, proven by Canopus research to produce the cleanest 

response. 



Heads 

 Top: Remo Ambassador Reverse Dot or Powerstroke 4 

 Bottom: Remo Diplomat or Ambassador Hazy (3 mil) 

This automatically creates the preferred attack-focused tuning. 

Shell Choice 

12mm solid stave Olivewood or Ash One 12mm primary vent Two 5mm auxiliary vents 

Snare Beds 

Wide, sloping, 3.5mm deep, flat surface Maximum wire contact and sensitivity 

This design reduces conflicting frequencies, increases projection, stabilises tuning, and allows 

the shell to resonate naturally,  exactly what conventional snares prevent. 

6. Why Independent Builders Matter 

Big brands build drums fast, cheap, and predictable. Independent builders innovate. 

We experiment with: 

 shell thickness 

 venting 

 snare beds 

 hardware systems 

 new acoustic ideas 

If you want: 

 better sound 

 better craftsmanship 

 better value 

 something truly unique 

 something built for you 

…find an independent builder. 

7. Final Thoughts 

Free-floating snares are not just different. they are physically superior. They behave better 

because they vibrate the way drums were originally meant to. 

If you want to hear what a snare sounds like when the physics finally make sense, try a fully 

free-floating system. 



And if you’re a builder: Keep innovating. Keep questioning. Keep improving. The future of 

drum design depends on those who refuse to accept “good enough.” 

 

Feature / Behaviour Conventional Snare Fully Free-Floating Snare 

Shell Contact 
Shell loaded with lugs, screws, 

throw-off, butt-plate 
Shell has zero hardware contact 

Tension Distribution 
8–10 separate tension points per 
head 

Even tension via rigid outer ring 

Modal Behaviour 
Highly complex, chaotic, 

unpredictable (Fischer 2014) 

Cleaner, more stable modal 

vibration 

Head Coupling 
Strong non-linear interaction; 

phase issues 

More predictable coupling; 

reduced interference 

Shell Vibration 
Distorted by hardware mass 

loading 
Natural, unrestricted resonance 

Snare Wire Effect 
Heavy damping; fast decay 

(Madsen 2016) 
Controlled damping; slow decay 

Fundamental Frequency 
Shifts unpredictably depending on 

strike location 
More stable and consistent 

Overtones More conflicting frequencies Cleaner harmonic structure 

Tuning Difficulty 
Sensitive, inconsistent, easily 

destabilised 

Easier, more repeatable, more 

predictable 

Head Changes Slow; wires must be removed Fast; wires stay in place 

Shell Swaps Impossible without drilling Instant modular shell changes 

Overall Sound Complex, damped, inconsistent 
Pure, resonant, powerful, 

expressive 

 


