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DIGIT Bikes, ANALOG Suspension, coming soon



one-way textured fabric
prevents your shirt
from riding up
under your pack

hidden
pocketi\\\\
5 position
cool, ride-height

vented mesh adjusment

fly-front

short inseam

improves cooling slick inner

thigh panels
eliminate chafing
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¥

tethers attach to
bib-liner allowing
for a loose fit

waistband ‘\\__q\‘

pockets hidden
in waistband

comfort-stretch
waistband

stretchy slash
pockets keep

contents snug
against your body

reflective

quiet, light, tough, patches

breathable, water repellant,
4-way stretch rip-stop fabric

DirtBaggies — improved comfort and lightweight durability for epic mountain bike rides
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Conception, development, industrial design, and engineering of aerodynamic road chassis;
significantly less drag in wind tunnel testing than competitor bikes  ..UCI legal
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Conception, development, industrial design, engineering of new manufacturing processes, and patent writing for

flagship time trial chassis with innovative steering system, brake placement, cable management ..still UCI legal.



Felt DA..still UC! legal,
even with the Bayonet

Replaceable aero seat post
clamp and non-integrated
seat tube for easy

customer Service and _______—" >

transport.,

Full vear wheel cutout reduces
aerodynamic drag on the
bicycle by »>57%.

The offset seat tube allows
UCI conformity. Holistic
monocoque design was
adopted by many players in
the industry.

Mil-spec sealed (nternal quides makes
routing cables almost joyous.

Internal cable routing & bzhr'hdm >

cable entry reduce aerodynamic drag by

r4%.

My patented Bayonet Steering
System (mproves the
aerodynamics »4% while
improving steering stiffiness 60%.

The Bayonet Steering System fits
fin a conventional headset allowing
conventional unfcrown forks to be
used for budget models or
customer Service.

The Bayonet's adjustable stem
allows a complete scope of fitting
adjustment using the supplied
COMPONEnts.

My patented positioning of the brake in the ‘dirty’ air
between the cranks reduced aerodynamic drag by
~4%. Moving the brake caliper to the chainstay also
lowers the bikes center of gravity to (mprove handling.

Unconventional brake positioning was uncommon
before the release of the DA, it (s now commonplace.
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Conception, development, industrial design and engineering of time trial handlebar; novel

extension/arm-rest adjustment system requires a minimum of hardware  ...still UCI legal.
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The Falt DA s the tastest UCH legal
Tl T1 bike buit taday. Deraleped
wrar tna paars with caretal e ot
HACA aerutuil peafils, CFD flaw
modalling and wisd tume|
experimantation, the D4 fame
‘spstom delbers ansupassed
‘saradynamic adrantage with
Incradiile driss-traln and stasring
stiftness.

» Fig:2 {ovarieat]
Falt Razing Design Englaser Tim
Lans sboan s revsietionary DA
carton tibee bicpele.
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Felt Racing recently unveiled their new DA Carbon Fibre racing hicycle that,
according to company founder Jim Felt, is designed to be “the most
aerodynamic, UCIl-legal frame ever created.” Although Felt's claim is a bold
one, he has a sheaf of wind-tunnel data to prove it, and can point to a two-
year design process for the bicycle that involved extensive CFD simulation

right from the start.

Founded in 2000, Felt Racing is an American
marufacturer of high-end racing bicycles, partic-
darly simed at the demanding Triathlon and Time-
Trial markets. Under the leadership of Falt, an
intemationally rencwned frame-tuilding guru with 3 host of
world-championship winning designs under his belt, Felt
Racing hawve quickly estahlishad a reputation for technological
imovation and aerochynamic design, with a stated mission “to
dasign, dewefap, and dalier the best bioydes i e world.
Pering.”

Tha DA is & significant step in that direction, festuring a
remarkably narrow {2Emm) frame, with asrodynamisally
optimised tubing shape and innovative wind-defying fasturss
such as a revolutionary brake-mounting that sits inside the
seat tube, and & unique bayonet stearing systam.

Accordng to Felt Racing Frame Desigrer Tim Lane, who was
responsibile for moet of the CFD simulation, ssrodynamics
pay a crucial role in Tima Tial racing: *With no taam-mates
to putf you through ane no wheel to dmft, Tisthion anc Time
Trial raguire not only a strang engine, but alo a wehice that
] ially antd i Aacers
MU convert every last ounce of energy inio raw spesd, and
shoe through the wing ke a mror.”

In order to make sure that wind-tunnel resources are exploitad
to their full potertial Felt adopt & complimentary approach,
using CFD simulation to determing which dasigns are the most

aerodynamically aFfcient, and arly testing the best in the wind-

tunnel. As & company we've ivest hagvily n wind-tunnal
testing”, says Lane, “Dul we recognize that wind-tume! Esiing
is bath epensive and tme consuming. By using CFD
simuiation right from the start of the design process, we can
ensure that by the time we get 0 He tunna), we are fine-
wning an alreacy asmoynamically sficient cesgn.”

Tim Lane and his collesgues &t Falt Racing have established
an impressive process for CFD modeling so that *right from
the start of the cesign process”, literally means from the
moment that first CAD models are generated, usually many
months before prototypes are built. Through @ process called
CAD-ambeckling, Lene and his tearm can accass CD-adepeo’'s
CFD software dirsctly from their Pr/ENGINEER CAD package.
This enables designers to perform CFD simulations of their
currant design by expending just a few minutes of effort, with
all the CFD functionality available from & small number of
additional merus in the CAD toal.

Results of the GFD simulation fwhich typically take less than
an hour to compute using & standard desktop computer] are
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autormatically pressnited ta the designer in terms of dieg-cosficints, for

the whole bicydla.

The results are not dwar what the designer originally expectad:
"Hityrie seroaynamics /8 shout the nfersction betwean ail the diffarent
companents that make up the complete bioyofe”, says Lane. Tust
beravse a component ar concapt dooks good on the CAD-screen or
saems wable in theory dosen't maan that it wil wark cot on the roac.
Linfess you are vary carefil, an asrodynamicaly q:muzsd component
can sit in the dirly air generated by someane el Sy
desighed, yet serncynamically ncansiverats n:ﬂpma'll’, tfurs ol
generating a whole heap of orag.”

L=ne and his team investigets any unusualy good, or unususlly bad
resufts by examining & predefined set of fiow-visualzation plots that are
Bsutomatically generated end stored for esch design simulated. “The
basuty of OFD fs that if we want fo, we can inwestigats evary single
companent, anc ook i cetail at the fow-features that it generates”,
s=ys Lane,

This thorough investigetion of the design ervelope & warranted because
competitie cycling, like ula 1 motor racing, is bound by 8 ey
—mm set regulstions, whi a—a-:hﬁnad by the &

competitive advantags for their riders. As the DA proves, this doesn't
mean that thers's nothing that can be done: “in cesigning the
framesat we toak acvantage af every possible lenience penmitier within
the L) rfes”, BBys Lane, Ft'E nat gt & frame — bt 8 complaisty
thought aut mr comprised of a frame, fork and stem, blendad
together as a singfe tnit”.

Because the wind-tunnel mock-ups were unsble o support & riders
weight; whan the basic hicycls dasign had been dacided upon, Lane
used additional CFD meodeling to see check that the bic perfommed
with & rider in & rumber of aenodynarmic riding positions. Rider and

|2 were combined in CD-adapeo’s ned together

dvencad surface meshing, that creates a single contiguous

e suitable for CFD modeling, while respacting tha complex
Heometry of tha bicycle — ight down to every gear-toath on the
Eroupest.

Impartartly, using CFD Felt Racing wera sbie to speed up their design
procass: "0F aif the OFD technokigy we tied, only CO-acspeo’s
combination of CAD-emhedding and surfaca wiepping provided & rabust
and efficient process by which we cawd aptimiss ouwr designs without
oefay fo cur femanding production schecufe”, says Lane. “LUitimataly
vsng CFD, neweleabt-mh.mmn'ﬂeazmm\\'mmn
bicycle at kess expense, becarsa of the cast and tme sawed in recucing
the number of wind- nnef profotypes. ™

Although it is difficult to say whether Falt Racing heve achieved thair
BIM "0 cesign, tevefap, and defiver the best bicyckes in the worfd”,
evary trigthlets end time-trialist that mansgss to @ee faster, using less-
enardy, barause of Felt Racing's investment in CFD technology, will
probebly agree thet the DA is & significant step towards it.

@ MORE INFORMATION ON FELT RAGING AND THE DA hrttp:/fwww.faliracing. com/
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Collaborate with CFD provider to develop and market aerodynamic bicycles
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Re-design and re-engineering of carbon suspension frames.



TimlLaneDesign.com

Design and engineering of alloy TT frames: carbon fiber aero seat stays, carbon fiber aero seat post
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Mechanical design, component integration, patent writing.
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Concept to production design of all current Felt cruiser frames.
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Novel adjustable handlebar-fork interface. Concept to production design of chopper frame.
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FELTBIKES




TimLaneDesign.com

Concept to production design of juvenile frames allowing growth with a child.
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This is just a small selection of my work,

[ have experience with most bicycle components.



