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On the ba sis of these considera­
tions, Cam pagno lo has worked out
profiles and materials for its whole
range of rims that solve both pro­
blems: resistance to vertical loads,
and com fort for the racer.

The best level o f rigidity of
the various rims, as a function of
their use, has been determined by
means of theoretical results and
road-test. Such rigidity ensures the
reliability of the rim, even in case
of bumps and rough roads, without
reducing its elasticity and comfort
(fig>. 2-3-4) .
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RESISTANCE TO VERTICAL
LOAD

In use, as a result of the racer's
weight, the rim undergoes vertical
stresses and transversal and torsio­
nal st resses due to the forces resul­
tiog from pedaling dynamics.

Campagnolo has paid particu­
lar attention to determini ng the
resistance of the vertical load since
both durability and comfort are
directly related to this parameter.

The rim works like a Roman
arch which supports itself by di­
spersing its weight along the cir­
cumference. However, in order to
support loads which outweigh it
without being deformed. the radial
tension in a rim with 32 spokes
must be greater than 65 Kg; on the
back wheel , this tension must be
greater than 11 0 Kg on the right
and 60 Kg on the left .

The racer's weight is applied
to the hub by studying the beha­
viour of a spoked wheel fitt ed with
a rim of a known profile, thickness
and material, engineers ha ve creat­
ed a mathematical and physical
model. This model enabled the
actual st resses on the rim due to
the weight to be precisely detenni­
ned.

T he weight applied to the hub
is essenti ally ba lanced by means of
5 spokes (fig . 1), whose tension is
redu ced because of the compres­
sion . The rest of the system does
not undergo important alteration .
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RESISTAN CE TO TRANSVER­
SAL AND TORSIONAL STRES­
SES
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Besides the racer's weight the
rim undergoes transversal and tor­
sional st resses resulting from the
push on pedals.

The ability to absorb these
stresses is fundamental for the relle­
biliry and efficiency of the rim.

This feature has been optim i­
zed by Ca mpagnolo for its whole
range of performance rims and in
particular fo r SIGMA, DELTA and
O ),.lEGA rims.

In th is way the professional or
amateur racer does not waste part
of the energy he produces while
pedaling.

Transversal loads and absor­
bing capaci ty are always checked
by Cempagnolo's quality cont rol
laboratory, which u tilizes th e most
modem equipment.

The capacity to absorb t rans­
versal stresses (figs. 5-6-7) directly
affects the durability of the rim's
centering h old; no longer wi ll the
cyclist's mechanics spend long

work hours re-centering all the
wheels at the end of the laps run
on rough roads.

The very high elastic limit
(even im proved in the SIGMA ran­
ge) gives Campagnolo rims a very
high centering reliability during
the assembly phase. Thanks to
Cam pagnolo, building a professio­
nal wheel in a few m inutes will
become increasingly common.

---
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For those who take cycling
seriously, our "CHRO MIUM" treat­
ment allows the rims to be kept in
perfect condit ion for the whole
season even in adverse weather
conditions or seaside locations whe­
re the air is damp and salty .

Campagnolo Rim range also
has a hard anodized finish (fig. 12)
with its characteristic dark color
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high st resses due to the friction of
the pistons com pression rings.

The comparison between
"CHRO MIUM" treatment and ano­
dic oxydation gave, in wear tests
carried out with machi nes simula­
t ing very bumpy roads in crit ical
environmental condit ions, the fol­
lowing results: after 30 brakings in
areas with water mixed with sand,
the best anodic oxidat ions available
today were damaged, while it took
600 brakings to start damaging
chromed rims in the same environ­
ment.

SURFACE FINISHINGS

The surface fi nishing plays a
fundamental role in the life of the
n m .

Campagnolo has introduced
in this rim range the "CHRO­
MIUM", a surface t reatmet m uch
more resistent than all those used
so far: the chrome galvanic treat­
ment, directly on aluminium (fig.
10) .

This is a non-decorative
TECHNICAL CHROME finish
which gives the rim an appearance
that is more like a bar of metal
than the image of the mirror-poli­
shed surface usually refe rred to as
ch romium- plat ing.

This fi nishing is used in car
and motorcycle engines to coat the
cylinders undergoing extremely
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on the internal cradle of the rim,
according to a computer model of
traction t ests.

The design of th is patented
eyelet system reduces st ress in the
critic al zones of spokes and on th e
hooking of the rim.

All this results in a significant
reduction of broken spokes and,
above all, in a safe and fast assem­
bly and centering of the wheel,
regardless of the system used .

Campagnolo rims fea ture an
innovative , patented eyelet, which
makes the assembly, centering and
b alancing of the wheel easier.

Campagno lo eyelets accept
spoke nipples in a seat with double
positioning, according to their
working posit ion: cam ber positio­
ning, w ith an angle of 5 degrees
(figs. 8 and 9) Campagnolo uses
double eyelets coated with
tropicalized zinc-plating. These
enab le the load to be distributed in
part on the tubular seat and in part

PATENTED POSITIONED EYE­
LETS

\

COMPARISON BETWEEN VARIOUS COATINGS HARDNESS AND OIAMOND
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CROSS-SECTIO N DESIGN

Com puter design coupled with
wind tunnel test ing has enabled
Campagnolo to design an aerodyn e­
mic rim whose profile ("V Profile")
prevents th e breakaway of air flow
[turbulance] . In comparison to a
rim with a normal cross-section the
special sidewall camber of this
Campagnolo's rim substa nti ally
reduces the effort required to
penetrate air.

Of all the components in com ­
mon, during a com parati ve test
carried out in the wi nd tunnel at
50 km.p. h ., the "V Profile" fitted
offered aerodyna mic resistance 30
gr less than the 300 gr absorbed by
a tradit ional rim . This type of rim
must be fitted with 6/8 mm shorter
spokes.

The tire bead area of cliricher
tire rims is criti cal not only to ensu­
re that t ire will remain seated when
inflated to high p ressure but that
the inner tube has no chance of
being "pinched" because of rough
areas of poor bead design. Cam pa­
gnolo's design also considers the
problems associated with t ire
mounting. Poor design here can
make mou nting todays Kevlar or
Steel beaded tires a chore. In order
to make it easier to inset the whole
circum ference of the tire in the rim
seat, Campagnolo engineers have
given a great deal of attention to
the depth and radius of the rim
bed becau se th e tire bead leans and
runs on this area when being moun­
ted.

cross-sections. depending on the
intended use of th e rims, with the
aim of obtaining the lightest possi ­
ble weight, maximum transverse
rigidi ty and optimum vertical ela­
sticity. The cross-section was then
calibrated for each rim, considering
the opti mum distribution of m ate­
rial and the mechanical effects of
various geo metric shapes.

The cross-sect ion design for
clincher tire rims is just as impor­
tant as it is for tub ular rims with
the additional co nsideration of the
rim 's ability to hold the tire bead
at pressure above 100 PSI.

a wall thickness of 1.3 mm will
have a value of 100 for both vern­
cal and transverse rigidity. If the
same tube is processed and shaped
according to any one of the cross­
section designs for tubular t ires the
vertical and t ran sversal rigidity va­
lues become 38 and 112 respect ive­
ly. In other words, the rim becomes
more comfortable (vertical rigidity
38 instead of 1(0) and more resi­
stant to transverse thrust (112 in­
stead of 100) .

Fo r tubular t ire rims, Campa­
gnolo engineers searched for ideal
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quickly evaluate the correspondan­
ce between design hypothesis and
ultimate goals.

A non-shaped 19.4 rnm, alu­
minium tube weighing 400 gr. with

and a transparent anodized finish
which leaves the rim its natural
color.

These t reatments have a high
resistance in use, as shown in dia­
gram (fig. 11) .

The study of a rim 's cross-sec­
tion is th e most delicate and com­
plex part of th e whole design pha­
se. The cross-sect ion of the rim
determines its transverse rigidity,
ve rtical elasticity, and weight. In
oder to sdenu flcly study rim cha­
racteristics Campegnolo's Research
and D evelopment Department
operates w ith the assistance of a
computer. Using advanced CAD
system , Campagnolo engineers can



The diffusion of clincher tires
for p rofessional contests, in multi ­
stage and linear races, is hindered
by three basic factors:
a) weight
b) transverse rigidity
c) comfort , which is less than that
offered by tubular tires.

In th is research, Cam pagnolo
have designed a 22 mm wide cross­
section for DELTA XL Strada and
OMEGA XL Strada rims; along
with the weight, which is reduced
by 18%, with the increased lateral
rigidi ty and greater vertical flexibi ­
lity. this satisfies the requirements
of linear and stage races.

CAD brought to light impor­
tant fundamental features which
enabled Campagnolo to achieve
their aims with optimization of the
distribution of material with rela­
t ion to the stresses and loads impo­
sed by the effort of the athlete,
who submits the whole st ructure
of the rim to stress, demanding an
efficient response and total reliabi­
lrty.

For practical and functional
reasons, a cradle for holding the 16
mm nipple p rotection ring has been
included in the design to rrevent
it from being fitted out 0 line.

THE SAME QUALITY FOR ALL RIMS

Each series of r ims, from SIG­
MA to LAMBDA, even if d esigned
to meet a particular need. has been
developed using the same quality,
the same engineering, the same
production m ethods and has under­
gone the same rigorous quality con­
trol tests.

This industrial policy called
for a long, carefu l exam ination of

o

compatib ility and optim ization not
only of the materials used but also
of the production processes and
design.

Today, thanks to our intensive
research, the most technologically
advanced, highest quality rims are
available for all cyclists-Campagne­
10 Rims.



SIGMA

Campagnolo SIGMA rims
have been created by the exrerien­
ce achieved through years 0 races
on every road and track in the
world, and meet all com petitive
requirements .

The material ut ilized, Ergal,
an alumi nium zinc alloy used in
aeronaut ics, has a very high elast ic
limit (54 Kglmm 2) and a remarka ­
ole breaking load (62 Kg/mrn-}.

In project design, the highest
consideration was given to the rigi­
dity/elasticity combination in order
to ensure the trueness of the rim
and its ability to withstand defor­
ma tion under st ress, including ab­
sorp tion of impacts .

Thanks to the technology and
choice of the material, Campagnolo
5IG).IA rims can easi ly be trued,
this saves mechanics hours of wheel
adjustment afte r a race.

Patented eyelets, positioned
according to the camber and the
crossing, are safer wi th regards to
the duratio n of spokes, remarkably
reducing the possibilities of break­
aze in the most critical zones.

o

CH ..':O. TYPE A/\JSH DIA.\lETRE DRIW NG _ UG1fT W1DTIi TIiICKN EYEUT TIRE-. ~ =
POO6 I SIG MA Pave C hromium 28"(700C) 24-28-32-36 365 22 II Doable patented Tubolarpositioned eyelet

pro;1 SIG MA Pave Hardox 28" (700 q 24-28-32-36 365 22 1.1 Double patented Tubolarpositioned eyelet

POOSI SIG MA Strada C hromium 28~ rzooq 28-32-36 33S 22 1.0 Double patented Tubolarpos itioned eyelet

POO91 SIGMA Strada Hardox 28" [?CIOC) 28-32-]6 ]]5 22 1.0 Double patented Tubolarpositioned eyelet

PO l l I SIG MA 20 Strada Hardox 28~(700C) 28-] 2-36 345 20 1.1 Double patented Tubolarpositioned eyelet

POI ?: I SIG MA C rono Oxide 2S" (l OOC) 24-28-32 -36 285 20 09 Double patented Tubolarpositioned eyelet

?O2-1 1 SIG MA Crono Oxide 26" (6S0) 24·28-32 265 20 0.9 Double patented Tubolarpositioned eyelet

?O?:33 SIG MA Keirin Oxide 2S" (700q 36 285 20 09 Double patented
Tubolarpcstnoned eyelet

?O263 SIG :\lA XL Keirin Oxide 28- (700 C) 36 260 20 0.8 Double patented Tubolarpostnonedeyelet
.



D ELTA

For its DELTA line of rims,
Campagnolo uses a special alumi­
nium alloy with a very high elastic
modulus and breaking load level.
This provides unsurpassed reliabili­
ty and gives the rim a "memory"
making wheel building and truing
surprisingly easy. During the design
phase of the DELTA rim great im­
portance was placed upon creating
a rim that would not only be light
weigh t but also be very resistant to
wear. In order to realize these de­
sign goals, Campagnolo selected a
wall thickness of 1.2 mm and galva­
nically surface treated the rims with
chromium. The results are a 405
gr rim (with 32 eyelets/ whose sur­
face is practically una rerable with
time and use.

TUBULAR RIMS: the weight
of the DELTA XL Strada rim ma­
kes it the ideal choice for competi -

o

CAT t..:O. TiPE ",,15H PROI1U WIDTH
DRIW~

VrIIGHT EYEILT nRE
~ -.

DELTA XL Strada C hromium c::5
Double patented

P014 1 2O 32-36 360 positio ned T ubolar
eyelet

DELTA XL Strada C hromium 8
Double patented ClincherP0 142 " 28·32-36 360 positioned 19·25eyel et

-

tive use on all kinds of road surfaces
and weather condit ions. Its light­
ness is also an im portant characte­
ristic for stage races and mountain
courses . Due to its chro mium sur­
face treatment it has an except ional
resistance to the corrosive action of
such atmospheric agents as: sand,
rain and salt making it vel)' suitable
for the Triathlon, a speciality which
exposes the bicycle to particularly
harsh envi ronmental condit ions.

CROCHET (13C)' the DEL­
TA XL Strada rim for clincher tires
is a special 22 mm rim designed
for professionals. This superb clin­
cher tire rim offers the degree of
comfort necessary for long distan­
ces and hours in the saddle.



OMEGA

The Campagnolo O MEGA
rims were designed to satisfy the
needs of the most advanced cycling
amateurs and are available in mo­
eels fo r both clincher and tubular
tires.

TUBULAR RIMS: in th is case,
Campagnolo has applied the tech­
nology developed for its competi­
tion rims, thus giving O MEGA the
sporting characte ristic loved by bi­
cycle fans .

The material used is the same
used for DELTA rims: it gives high
reliability. An effective, layered
hard anodizat ion finish gives the
nm its characte ristic bu rnished co­
lor. The O MEGA XL rim responds
verv well to short and continuous
stress typ ical of uphill or amateur
races.

e xt '\0 n l'E AN1S1 1 PROIIU .,DIH DRIlliNG ¥.'ElGHT m ILT TIRE
mm -.

?Ol61 O MEGA XL Strada Hardox t:::I 20 32-36 360 Double p3tented Tubolarpositioned eyelet

?()l - l O MEGA Strada Hardox ~ 2O 32-36 395 Double pat ented Tubolaritioned let

?Ol62 O~IEGA XL Strada I lamox 8 " 28-32-36 360 Double patented Clincher
positioned eyelet 19-25

O MEG A Strada • V CllncberF'Ce22 "V ProfHen Ha rdox 20 28-32-36 425 W ithou t eyelets 19-25

POI -Z O !vIEGA Strada I lardox ~-jJ 20,2 32-36 415 Double patented Clmcher
posit ioned eyelet 19-25

:'0.0 _=""' Me for nm$ ..." hc>ul oy....'tS. "J'h., ,1m. WIth Crocl><1 pro fil~ ( 13q Can ,,"vc W'<'ldl' 'n' T<'. .... of max 3,5'l11. Wrl~hl of OR<' C}l'C'kot , r.,.. . uhol. ... 1,52 ~., fe>< chnc!><'n 1 , 1 4~, _
.. S .... P,,·fd..- rim> .,., >U1'P1ic-d W;I""'" ..,...l0'lS

CROCHET (BC), OMEGA
rims for clincher tires come in two
versions, normal box-section or "V
Profile"_They are both made of the
same heat treated Mg-Si alumi­
nium alloy so their stregth is equal
but because no spoke eyelets are
used for the model with "V Profi­
le", it is a few grams lighter. The
HARDQ X anodization which in­
creases the superficial hardness of
the rim and the heat treatment
which improves the mechanical
strength of the material combine
to give O MEGA clinche r ti re rims
unparalleled reliability.



LAMBDA o
Campagnolo LAMBDA rims

are also produced in clincher and
tubular versions.

TUBULAR RIMS: from a
tech nological point of view,
LAMBDA tubular rims are similar
to those designed for all-out com ­
petitive use but without the high
price norma lly associated with such
technology.

The patented Campagno lo
eyelet is mounted on th e LAMBDA
rims as well.

The aluminium/magnesium
alloy used has an elastic module of
7100 Kglsq mm. T his allows ma­
chine centering and balancing of
the wheel without problems. The
mech anical characteristics of the
material and the profile projected
for the LAMBDA rims give these
products a capacity to absorb im­
pacts which is essenti al for comfort.

The " ...~hts at" for nm, "!t hOUl eyelct_,. Ihc "m, w<1h ero, hc, proMo (13q <on h", " Ol~h, ,n" " ", of ma x 3., %. WOl~h\ of or., ey, lot_ for lubol. .. 1.52 "r.. fur d m,h,,, 1. 14 ~r. .
N .B. "V l'rofilo" rim, aro . upphod withou, -=yolot>.

CAT.NO. TYPE FII\JSH PROFILE WI DTH DR ILUNG WEIGHT F,YEIH TIR E
mm. -~,

P021 1 LAMBDA Strada Polished 1'1""'=~ 20 32-36 395 Double patented Tubular
~4 positioned eyelet

P0232 LAMBD A Strada Polished ~ 20 28 -32 ·36 425 W ithout eyelets Clincher
"V Profile" 19 -25

LAMBDA Strada Polished
'e • Double patented Clincher

P02 12 't:?' 20,2 32-36 41 5 positioned eyelet 19·25"'=0"

..
" • - •

And it does this without compro­
mising the security of the hold and
the non-deformability of the rim .

CROCHET (lJq LAMBDA
rims for clincher tires, just like their
OMEGA counterparts, are desi­
gned in two versions: with norma]
and "V Profile" and these new
Campagnolo rims use the same
heat-treated aluminium alloy nor­
m ally found in rims costing twice
as m uch. This superior aluminium
alloy combined with Campagnolo's
ultra-modern m anufacturing tech­
nique guarantee that wheels built
with LAMBDA rims will look and
perform like new for months to
come.



OMICRON

These rims with double eyelet
have an ideal performance for cy­
cletou ring.

They have been designed for
O E\ I wi th robot assembling.

The OMICRON rims are so
strong that can bear additional
loads.

They are heat treated.

o

c..T.~O

?02i2 OMICRON

At-1SH

Polished

" 001£

'7-..!, ,
""-' =

WlD1li DR:wt-'C wrIGHT eurr
~ -.

Double patented
20,2 32-36 46S posit ioned

eyelet

m E

Clincher
19-25
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GAMMA

The GAMMA rims are reser­
ved to OEM.

Their characteristics, and a
good q uality/ price advantage have
been studied for the automatic as­
sembling too.

These rims have a well-balan­
ced transversal and vertical rigidity
which gives to the wheel a steady
bedding out of the assembling ro­
bot.

GAMMA rims are heat trea­
ted.

,: ..t vo TIPE ANISH PROFILE worn DRILUNG ""'EIGHT EYELET TIREmm -"
?O" ' -' GAMMA Polished I:.-! 20,2 32-36 46S Single eyelet Clinl;her. _,:, - 19-25,- OJ

.•. •
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