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Zeppelin MK-IV
Size: XM | 55cm | Configuration: Airborne Zeppelin MK-IV XM | 55cm

Trail: 61.4mm Wheel Flop: 18.0mm HTA: 72.0° Fork Offset: 47.0mm
Front Center: 600mm Chainstay: 417mm Wheelbase: 1005mm BB Drop: 77.0mm

AGILITY INDEX™
Score: 79.4/100

STABILITY INDEX™
Score: 50.9/100

32% Ground Trail -18.1
26% Wheel Flop +5.3
10% Front Center -16.1
10% Chain Stay -16.7
8% Gyroscopic MOI +5.6
6% BB Drop -11.4
4% Axle Height +2.2
4% Pneumatic Trail -1.4

20% Wheel Flop -3.6
15% Ground Trail +15.3
15% Front Center +12.9
15% Gyroscopic MOI +12.0
10% Chain Stay 0.0
10% Axle Height -2.2
8% BB Drop +17.1
7% Pneumatic Trail +9.5

AGILITY: Higher contributions → more reactive
STABILITY: Higher contributions → more planted
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Zeppelin MK-IV | XM | 55cm | KATE 4 — Handling Analysis
1. First Impressions
This is a responsive, spirited performance road bike built on a Grade 9 Titanium platform—not an aero race 
machine, but a lively, engaging companion for fast group rides, spirited solo efforts, and long days in the 
saddle. The 61.4mm trail and 417mm chainstays sit squarely in performance road territory, delivering quick 
steering response and snappy acceleration without sacrificing the composed, butter-smooth ride quality that 
titanium delivers through its natural compliance and internal damping. This is a bike that rewards active riding 
while maintaining the all-day comfort and vibration attenuation that make titanium frames such a joy on real-
world roads.
2. Agility Index Analysis — Score: 79.4/100
The 600mm front center creates a weight distribution that encourages responsive handling—the front end turns 
willingly without feeling nervous or twitchy, and the bike responds quickly to rider input in corners and during 
direction changes. The 417mm chainstays are the defining performance characteristic here: they place the rear 
wheel close to the bottom bracket, creating a tight pivot point that delivers snappy acceleration out of corners 
and immediate response when standing on climbs. This chainstay length keeps weight centered over the rear 
wheel during seated climbing, providing excellent traction on steep grades without requiring dramatic weight 
shifts. The overall agility character is engaging and responsive—this bike wants to be ridden spiritedly.
3. Stability Index Analysis — Score: 50.9/100
The 1005mm wheelbase provides composed, predictable handling at speed—straight-line tracking is confident, 
and the bike doesn't wander or require constant correction on long descents or open roads. The 77mm BB drop 
creates a notably low center of mass, which translates directly to cornering confidence: the rider can lean 
deeper into turns with a planted, connected feel, trusting the bike's stability through the arc. The 79.4 agility 
versus 50.9 stability balance reveals this bike's true character—it's responsive and lively without being skittish, 
composed without being sluggish. This is a bike that handles spirited riding with confidence but doesn't demand 
racer-level attention to stay on line.
4. Steering Dynamics
The 61.4mm trail generates meaningful self-centering torque—the front end naturally wants to track straight, 
providing confident stability at speed while still allowing responsive steering initiation when the rider commits to 
a turn. This trail value sits in the performance road sweet spot: enough self-centering to inspire confidence on 
fast descents and rough roads, but not so much that the bike feels heavy or sluggish in tight corners. The 18mm 
wheel flop acts as "power steering," assisting turn initiation by allowing the front end to drop naturally into lean 
angles—the rider initiates the turn with counter-steering input, and the flop helps the bike commit to the arc 
without requiring excessive handlebar force.
In constant-radius cornering, this moderate flop value provides predictable, trustworthy handling: the bike holds 
the rider's intended line through sweeping bends without falling into a tighter radius mid-corner or requiring 
active corrections to maintain the arc. At higher cornering speeds (25+ mph), the trail's self-centering effect 
increases with velocity, creating a planted, composed feel that rewards smooth inputs and confident lean 
angles. The 72° head tube angle positions this geometry for confident handling across a wide speed range—
stable enough for 40+ mph descents, responsive enough for spirited group ride pace changes and technical 
descents with frequent direction shifts. As speed builds on long descents, the trail's stabilizing torque grows 
proportionally, giving the rider increasing confidence to carry speed through sweeping corners and rough 
sections without the front end wandering or chattering.
5. Comfort & Compliance
Titanium's material properties transform how this bike manages road surface imperfections. The frame 
attenuates high-frequency vibration through two distinct mechanisms: elastic deflection in the tubing (the 
frame deflects measurably under load, storing vibrational energy as elastic potential energy and returning it to 
the system as the tubes rebound) and internal material damping (titanium's crystal lattice hysteresis converts 
residual vibrational energy into heat rather than transmitting it to the rider's hands and arms). On chip-seal, 
expansion joints, and deteriorated pavement, the rider feels the road surface without the harsh, fatiguing buzz 
that aluminum frames transmit directly—the frame's compliance and damping work in concert to mitigate high-
frequency vibration before it accumulates in the rider's neck, shoulders, and forearms.
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The 30mm tires provide the primary pneumatic deflection layer, managing 60-80% of road impact energy at the 
contact patch before it reaches the frame. Titanium's natural compliance then manages the remainder through 
elastic deflection and hysteresis, creating a supple, connected ride quality that carbon and aluminum cannot 
replicate through material properties alone. After 100+ km rides on imperfect roads, this energy management 
translates to noticeably fresher hands, more comfortable shoulders, and less accumulated fatigue—the frame 
redirects vibrational energy through deflection and dissipates it as heat rather than transmitting it to the rider's 
body. On smooth tarmac, the bike feels lively and responsive; on rough back roads, it transforms into a 
composed, confidence-inspiring platform that maintains speed and comfort where stiffer frames would chatter 
and fatigue the rider.
6. Climbing & Endurance Profile
The 417mm chainstays keep weight centered over the rear wheel during seated climbing, providing excellent 
traction on steep grades (8%+) without requiring the rider to slide forward on the saddle or dramatically shift 
body position. This chainstay length rewards smooth, steady power delivery—the bike doesn't feel as 
explosively snappy as a 405mm race chainstay, but it climbs with composed efficiency that's sustainable over 
long ascents. When standing, the tight rear center provides immediate response to pedaling inputs without the 
wandering sensation that longer chainstays can produce.
The 1.51 stack-to-reach ratio creates a moderately upright position that reduces lower back strain on century 
rides while maintaining enough engagement for spirited climbing and descending. The 77mm BB drop provides 
excellent stability when transitioning from descents back to flat or climbing terrain—the low center of mass 
keeps the bike planted and predictable even when the rider is recovering from hard efforts. This geometry 
serves riders who want all-day comfort without sacrificing the lively, engaging character that makes long rides 
feel rewarding rather than merely endurable.
7. Fit Context
The 577.9mm stack and 383.3mm reach create a moderately tall, moderately stretched position—comfortable 
enough for all-day riding without excessive lower back or neck strain, but engaged enough to maintain 
aerodynamic efficiency and confident bike handling. The 1.51 stack-to-reach ratio places this squarely in the 
endurance-comfort spectrum: more upright than aggressive race geometry (typically 1.40-1.45), but not so tall 
that it sacrifices descending confidence or spirited riding engagement. The 167mm head tube provides 
reasonable spacer flexibility—riders can fine-tune front-end height without excessive spacer stacks that 
compromise steering precision.
The 556mm effective top tube creates a cockpit length that suits riders with proportional torso-to-leg ratios—
neither cramped nor overly stretched. Since the rider comprises 80-90% of total system mass, body position 
dramatically affects how the 417mm chainstays perform: a centered, balanced position keeps weight 
distributed appropriately for climbing traction and descending stability. On descents, the rider can shift weight 
rearward naturally without fighting the bike's geometry—the moderate front center (600mm) prevents 
excessive front-wheel loading even when the rider moves back on the saddle. This fit serves riders who want 
comfortable, sustainable positioning for long rides while maintaining the body-bike connection that makes 
spirited riding rewarding.
8. Competition Comparison

  • **Trek Domane SLR Gen 4 (54cm)**: Trail 59.0mm, HTA 71.3°, CSL 420mm
  • 2.4mm less trail produces slightly quicker steering initiation; this Trek requires marginally more active input 

in tight corners
  • 3mm longer chainstays shift weight distribution rearward slightly; climbing traction improves but 

acceleration response decreases
  • Fork A2C 381mm rigid; this tight race geometry is highly fork-sensitive—switching forks must stay within 

±5mm or handling shifts noticeably
  • **Pinarello Pinarello X (545)**: Trail 60.4mm, HTA 72.3°, CSL 422mm
  • 1mm less trail is virtually identical steering feel; these bikes handle indistinguishably in real-world cornering
  • 5mm longer chainstays create slightly more stable climbing weight distribution; acceleration snap 

decreases marginally
  • Fork A2C 375mm rigid; extremely race-oriented fork geometry severely constrains owner's fork 

replacement options to near-identical A2C values
  • **Cannondale Synapse Carbon (54.0)**: Trail 61.0mm, HTA 71.3°, CSL 425mm
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  • Essentially identical 0.4mm trail difference; steering response is indistinguishable between these 
configurations

  • 8mm longer chainstays shift this Synapse toward endurance stability; climbing weight management 
becomes easier but acceleration responsiveness decreases

  • Fork A2C 393mm rigid; this endurance-oriented geometry allows slightly more fork flexibility but still 
constrains replacement to ±8mm range

  • **BMC RoadMachine (54)**: Trail 62.9mm, HTA 72.2°, CSL 415mm
  • 1.5mm more trail increases self-centering torque slightly; this BMC steers marginally more deliberately at 

low speeds
  • 2mm shorter chainstays place this BMC in similar performance territory; acceleration and climbing 

response are comparable
  • Fork A2C 379mm rigid; tight race-oriented geometry is highly fork-locked—owner must match A2C within 

±5mm for consistent handling
  • **Waltly Elegance (M)**: Trail 63.0mm, HTA 72.0°, CSL 415mm
  • 1.6mm more trail produces slightly stronger self-centering; this Waltly steers marginally more deliberately 

in tight corners
  • 2mm shorter chainstays create nearly identical rear-center dynamics; climbing traction and acceleration 

response are comparable
  • Fork A2C 380mm rigid; race geometry is highly fork-sensitive—switching to different fork must stay within 

±5mm or steering character changes
9. Versatility
Tire size flexibility transforms this bike's character: running 25-28mm tires sharpens responsiveness and 
reduces rolling resistance for fast group rides on smooth roads; stepping up to 32-35mm tires (if frame 
clearance allows) increases comfort dramatically on rough roads and light gravel while maintaining the lively 
handling character. Lowering tire pressure 5-10 psi increases the pneumatic contact patch slightly, adding a 
subtle increase to pneumatic trail that enhances stability without sacrificing responsiveness. Stem length 
adjustments shift weight distribution meaningfully: a 10mm shorter stem increases agility and quickens steering 
response; a 10mm longer stem adds stability and composure for long, fast descents. Seasonal setup changes 
make sense: run narrower, higher-pressure tires for summer group rides; wider, lower-pressure rubber for winter 
training on deteriorated roads.
10. Summary
This titanium performance road configuration serves riders who want spirited, engaging handling with all-day 
comfort—fast club riders, century enthusiasts, and anyone who values lively responsiveness without race-bike 
harshness. The 61.4mm trail and 417mm chainstays create quick, confident steering and snappy acceleration, 
while titanium's natural compliance and internal damping mitigate high-frequency vibration to keep the rider 
fresh over long distances. Titanium's ride quality transforms this geometry from merely responsive to genuinely 
rewarding—the frame attenuates road harshness while maintaining the connected, lively feel that makes every 
ride feel engaging.
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