Suspension forks have come a hell of a
long way since the first Rock Shox.
BRANT RICHARDS has been bouncing
about on 10 of the latest offerings.
Pics by PETER CANNING

hen Paul Turner
produced the first
Rock Shox, at the
end of the '80s,
everyone laughed: motorbike forks
on a bike, i1l never fly. Five years
later boingy forks are everywhere,
with a huge choice in what you can
fit to your scoot.
We're still learning about forks —
what the various features actually
do, rather than what the marketing
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people claim, and how to fine tune
fork set-up, so let’s look at some of
the design and engineering issues

How a shock works

At the heart of every suspension sys-
tem Is a shock absorber, a device to
absorb shock from the trail t
reduce the forces on the rider. How-
ever a shock absorber is made, be It
from a steel spring with an oil
damper, an aitjoll combination or

using polymer technology with plas:
tic: he two elements
ceded to ensure proper’ perfor-
mance are springing and damping
A spring by itsellis of litle use. I
hit by a bump force it would com-
press, then rebous h the same
force as it was hit, like a pogo stick
The damper reacts to the force and
‘speed of the impact, making the load
managable for the spring.
As the goal of the suspension is




10 move as much as possible, for small
bumps the damper offers low resistance.
bat with bigger bumps, the damper slows
the speed of the impact ta avoid bottoming.
The blow s absorbed by the damper can-
yerting the energy of the impact into heat
The spring then extends the damper back
out again £o it can take another hit. On this
rebound  stroke,  somwe
emplayed. Without this rebound damping
ihe suspension would be unpredictable,
but with it, the suspension returns at one
constant speed throughout the stroke.
Designers can change the rates of
damping and springing to affect the way i
shock reacts to impact. Just as d
can be made stiff at the beginning or
end of the travel, the damping can be tuned
o0 react 1o every bump, yet still cope with
w ers.

&

Spring rate/

fork is typleally twice that when in a resting
state. The oll height can be used to change
the riding qualities of the fork, by making
the spring more linear In performance, or
giving it a rising rate at the end of
Stroke. By Increasing the amount of ofl in
the for the ai space can be made smllr
This the fork's spring rate (resis-
tance) hutld up gquicker, and $o the fork can
be 1un softer initially. by putting in less air
pressure, but with the iicrease in pressure
bullding up at the end of the stroke, still
resist bottoming. Forks with more oil height
than travel will have a constant, almost lin-
ear feel, but may bottom on big hils.

Elastomer stacks

An elastomer fork uses a longer length of

bumper than the tolal amount of compres-

sion because the clastomers can't_com-

press 0 nothin walt! The latest
! forks use a long

A spring can be made from many things
Fve heard of steel, aluminium, titanium,
elastomer rublers, conerete: (yes) and air
springs. Mountain bikes (at the moment)
only use springs from stee elauomo! and
air. Spring rate Is measured in pounds pe
il (custe we're US led an ‘bl onc). A
30b/in spring takes 3001b Lo move it one

h. A lmcmr.«pmm akes 3001 to move it

¢ inch, then another 300Ib to move it
another inch. A rising rate spring (like an
air spring) takes more load to move the
same distance as It compresses.

Air spring rate
f you have a volume of gas enclosed in a
piston, say 100mm long, at @ pressure of
4bpsi, and you compress the piston 50mm
s0 the volume is half what it was originally,
the pressure will be 80psi. If you halve the
volume agaln, by moving It anather 25m,
the pressure will be doubled agal
160ps). I you ever manage 1o compress the
piston 1o the full 100mm of travel, the pres-
sure will be infinite. This is how an air
spring works, with the rate of increase of
pressure increasing as the piston moves in.
“The force to compress the spring (the
spring rate) depends on the pressure in the
fark. If you look at the graph (page 63) of
the pressure in the piston as the volume is.
reduced, you can see
starts to build up past half initial volume,

Up until half volume, the pressure increase.
s quite steady, but a3

bumper with & bottom out stop, which only
cver_compresses to, around Hal of its
potential. Soun ar? Short stack elas-
tomer 1_»s.|em-| Bbottom out by reaching a
point where the elastomer can compress
no more, but longestack elastomers actually
it a bottom out stop, and reach that point
without the rage rising too quickly near the
end, s will ha stack elas-
tomers, This will make the fork feel more
consistent throughout its travel, but bot-
toming will oceur with 4 positive stop.

Preload

Preload isn't for stiffening the suspension
action, but for tuning the nitial mvement
of the fork, All preload is doing s stopping
the forks moving all the time, by pre-com-
pressing them. If you have a 300ibyin
spring, and you preload it with half an inch
of movement, it means that you're going to
have to hit it with 150lb before it moves at
all If that spring only has the same amount
of compression as the forks have travel,
then any pretoad is nlnng movement away

Jargon Buster

‘Spring rate Th sinoss of he spring used <
the suspenaion sysher s Meatured ininch
A 3000 spring rate sgring tokrs 3008
15 compross dhe sping 1in. Springs cun be
coniinations 1o ocrenss 1
atéfnoss s e spring comprosees, o 1 ikags
‘ystom can b e 10 M5 T00 e,
Rising rate Fofor ingrske, rsing rate
Systems increase the sillerss of 1 spring as i
comersssas, by 0m f sk e, o b
inkage syssen:
The fixo pioco of a suspension
ik o o o ot ey enrme
8 s 10 peovice: o Bearing surfooe.
:mm:r..- b, slkting pieco of o suspen
5501 T, siting o the bearing surtace of the
stanehions.
Brase A cc offomad o ottt
oo s ki g

sumwuv.u.«owexawmm con
1100 i the iack worics hacugh s tranel
Stiction The reuctince of  being 1 ity
mowe, Sick/23p cecurs at the be
andt takes a large force o get e $500c mow
e force 10 contiwe that mev:

Progresaive spring A spring that doosn't have
fincor charastorisics. The I 1000
peess the 50ring incre303 nonincarty 05 the

‘bocoming
you run & regular fork
with a big fat front tyre, let’s lock 3t some

nambers:
Regular fork longth = 15.5in
fork lomgth = 16in
fork' = 0,25
Mnu.mmmu.hom
an..mm hoignt will

from your

past haliway, It starts to build pily.
An air spring in a suspension fork works
identicaly, but here the fork doesn't have to
compress all the way to Infiite pr
achieve maximum travel, Air sprung
bave their ‘oil height” such that at maxi-
wum travel, there’s stil a lot of alr (o con-
press, ensuring infinite pressure never
arrives. Confusingly, the oil height isn't the
height of the oil, but the depth of the air-
space from the top of the fork to the oil
when the stanchion is fully compressed (at
max travel), 5o increasing the oil height
‘means decreasing the ofl in the fork.
Typically, a suspension lork has about
thie same ol height 2 the amount of travel,
which means the masimum pressure in the

bike, If you're a more gentle rider, it will be
worth setting the suspension up much
more softly, with pechaps half an ineh of
sag on the bike. This will make the suspen-
sion bounce more during climbing. but it's
something you can adapt to easily. Riders.

who don't want their fork to move at all
during climbing are losing out on major
bencfits of suspension.

Damping
A spring alone would make a suspension

tomexs, preload can be .wpnw Without ak.  than tho old positianl
ing anything away from the fork travel, It
will Just affect the amount the fork sags  LTESforors tebiots
when sitting on the bike, the ride helght. In Hockhon 0 (s s
Shocktech ATC 400 Comp 1610
predoad is principally used to adjust 4 18in
the pressure really  the ride height of the fork. ey G
Shock  16in
Sag and spring rate Pace RC-35 AB 16.25in
ihe volume moves Ao e i he rall o down aswell 3 . Rond Fork ElastoPro| 16,2518
to have a little 16.25in
o yousiton the ke Tis | Sorg 8 16750
well alter a5 you move about on the bike,
but 1 set forks with Zin travel to sag about a
Torks quarter of an inch when I'm sifting on the  systen work like a pogo stick, any bump

belng hit Is absorbed, then the fork
rebounds with the same force. It's obvious
that some system must be employed to
slow down the movement, Damping is the
Uhing that does it, and is achieved by a vari-
ety of means. All of thef geaerate heat,
though, dissipating some of the energy of
the bump. As a fork has two directions of
travel, compression and rebound, so the
fork cmploys two different levels of damp-
ing to control the movement on each
stroke. Compression damping is the one
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[Rock Shox Quadra 10

Test notes
The stock bumpers hardly moved 5o 1 ftted cold-
weather ones. Feels good on smallstu, bat st

normal s an the bike.
Ho. With th Quadra you feel like you've ot a very
big (or quite scft) front which can stil get
ovértaced sometimos, but doss the Job on a lot of
buamps. Flax wasn't especially evident, though rié-
Ing; o handed was mor nervous thae some forks
T've riagen.

8

Mag 21 Mot
e bt maro
of a cushlon than real su

The review:

i
A g00d suspension fork for peoplo wha don't want
o have to leam new skills, It's €01 good whoosav
ng sguish, thowgh not torcain SuEgIng cushingss
that you can get with bettes systems. AL is price
point t works wel,and s cotainy o f00d specit-

18 inornaty o sl (o chaopery e
. From what we can

and =0, with an eye on the
w.-mn ot ) €} we fitted cold waother elas.

Wi e sharcterateshaok ot 1

was capablo
e o, With U it st ofthe ok
‘vary small

wtt. Land-
ing yeing up for a
L e Guacra ff e, et it et away
Jetact md | e rges.
fork doasn't fool much like suspension, as.

um..mu.mn,mmmmmmmn ntooka
‘and function, with the chrome covarod up and

i orals Kot N o estosin s

[Shocktech Carbon Race

1o bacioaers ecenss o i oak f msetonsons:
hough subtable for XC reing 100,

bt o bigiger stuff, soon gets overtaced tod

W,
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Test notes:
Face Mook, G logs kg,

ever, ke old Manitou it Benk bosses oversize
a1 ends. Light. Topout Loo hard, compression has
hard rising rate (as you'd expec
by, 1ot 160 bad.

The review:
Acsthotics wen’t iy primary concorm whon tosting

they'd come of thair end stops.
This Is Because of a Héxible brace, fiaings and tho
tack of ovorlag.

et food o sl it with the
ok oot et b Wl When I
gt
its, and started bouncln

roboun clunl
travel at the end of the stroke became harder,
he

Summary

Snocktedh seem o have et il o thl st
WEHEHt of the unit, rather

i s Sl

ot Shouktach woked wek Howih
this highor price brackst, it sosms to be out of its
depth.




GROUPTEST

[Manitou 3

this one folt
Boou. Braking was 33 positve as those ooks woskl

Test notes:

bt get a Bttie.
floxy whien thay'to moving. Nt the Manitou. ik
‘solid all the time, despite the bearing problems

Wot to acjust
‘00 tha trall Looks sxceflont with the easy-to-use
dials. Feels righd, staers well. C
s, and the fork tends to top-aut hard

use soft

Summary
The Manltou 3 s @ naticeabie Improvemant o the

load. Bullds up ot the end less than most other
elastomor forks.

i fol to bo the
fnstost fork that wo rode cross-country. It has a very
“alive’ feel that some riders, especially riders new to
suspension, may not ke, The long bumpers haven't
salved ol the problems; the fork stll seams to come

to
stroka. It's vary

what
n terms of rigidity and control, the fork was
ery Inspiing. Manitous have always steered wel,

Test notes:

. Hat watch Inoss botom oute. Al 1 o8 houg
Foved dattor
‘things on It. Recommondsd,

s sturdy In use as the Manitous, and beake rub was
Bresant, but not  huge problem.

Summary
AP a AR s o i
thers.

Yocki Ever

I Tt ca abouncs. Daling 1 e exin
damping It a littio, but not much, and then it's

i o hrd ot destions,FoisOK on o

compression, and some of the rebound is OK, but It's
the clanicclani top ot that dives you nuts,
The review:

1've noves ridden a Speclalized suspensian fork
before, but I'd hoard good things about them
el lting e tron.
disappointed

vory
fett good whon b, bt kg oo
i otiacai mm-xmu.mam bar bueauso

nolse

cmprossion
the fork fekt quite
Good. A Bl 0 much damping o ictions
R et
mp..cwm-mwm-mmm.n

mmu..nsuqzu Thoy waren't
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might ba
oreryoms, with fast compresien d o e et
want i, with mors damping for the heas-
ey s & good aftermarket fork, with
alittle giiich that can anncy iightor riders. It can be
tined with oll and revalving and is a most excelient

value alr/oi fork.




Test notes:

[Rond Hydro Pro 1

Vory solid foel — no braks rub at al. Cortainly vory
smoath.

A S eyt et

TR et Y3 oo ook Pene .

The review:
Straight out of the box, !n-(:kmwmlh.mlmc

ot wosidwart 2 ast  fork 2a 'te e b, npe-
clally it yo

wmmuno‘nnmmlmlu-um,m

my. ioed
ke No e !  tenndore loety, a1 58
coulda't heat anything. Amaziag, nad very impres-

08 far 03 we know, sayway, tho Rond

Mwmmw-mrpnﬁﬂnmuwldgﬂ.

Test notes:
S sape sy sorisnie 4 the Hro P Mo

Trmobin i owtrof wors ek e ont; e the ork
‘superb value.

ring rosponsa
talntenance

[Rond Elasto Pro 1

mm.m-mm-wmmm
rate

tion,

1'I|a review:

Y
A8 B shortravel siastomer fork It's nat bad, bt it's
etk S o R LA
o rac fork bt ' it oy,

e obaras g et ot s

where
ol and

mmhhhuhm\nunmm- hers,
‘a0 foets closor to a hydraalie fork than many elns-

toemer units. The robound damping Is woll controlled,
for an elastomer at least.

hard
by angeadaeyou
parts ints. it when you gt used to suspension. Worth
‘conslderiag if you want ta upgrade.
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GROUPTEST

IMurzocclli 500

Test notes:
Impressive. Zero stiction makes 1t work all the time
00t nevar battoms. Works well on big and ttle

does fesi Eood under braking.

st camers.
Fleine ewer bads doa. Gesat weiht.Ciky

on slidere, easy to sew and to tune, Four
ittt et M s varatians. Porhaps six

¥y

T b i st pir o 2ok 1 mpress uspropor,
st have a few problems to Solve, esps-

cially with nﬂmlplmlmnhumm That aside

The review:

of
T ik 4 sty wobdng roely k. TPt o
reason why noxt yoar they shouldn't have it all sorted
I a0 o, but for now, this Is the best fok I've feund

Wnnﬂ-r'nnlrmpmd
i M o o 1 ot e yr, Tk 1
tia uits s et s iy,
mmmﬂmwlmmn—mm
mmmm.mm\mwwmtwﬂi—
400s. Howaver, the Intemals of the new fork are
redusigned, but share several features with Last
year fork

cton 114 Ul s et s vt o
‘the box, and ho fork 1o have

provido: ‘compared to the
round section of the other forks. This b the area of

Ratings
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Test notes:

Asihhl Aluminlum stanchions, and they're 1. Saers
to havo quite s bit of stiction. Quits noticenbls rising

rate, more than the othar air/oll forks, cartainly on the

vory lacking, something we haven't fol In o suspen-
slon fark for qult

‘comaring, mmmm-n.».mn-m.
1o loadup bcicward, ecing ot ks sy 1 soet
forke, springing forwards momont.

|mnmmwlmmm.mmm

Y
fanny fork, the Mg 21, comieg between the
of raca fork.

Eota
ok v ok Shox have coma  lang way
mihmmﬁmm‘mmmunm\m
after naifa

The review:
Eastan
facturd stanchions (sbet I rge damete]forthe

Maai
ﬂnﬁuunﬁwwmnhﬁm.hﬂm
maley

foultiess. My main complaint was to do with the slight

Inosoness from the 5 disrup.
 wasn't a lot of fun sither. This

10 ba in 4l the forks that o our travets, so

ol « b st the sock
damping was It haavy for . Eaely
nmmmdNWHMMym:muL
to-matal chunk at the end of thelr travel, but this is
(thanichuly) no fongor evident.

We found the Lateral stiiness to ba rather lacking
when laning off  bg diop on an adverse camber, and

‘downhil fork. If you want suspension, and want 10 fok




GROUPTEST

[Pace RC-35

'I'ett notes:

o et e, o 1tk e hveys

featre 4t o ot
Euoss I's 10 do with Iateral stiffness as.

doesn’t w..mmmmna.«um.

as well.
st don’t leap under you like the old Pace units did.
One-handor Excol-

I-nv-:ih;hnehrmellmwmmvm
250, ot oo

ki far buttor than most ofhor forks out there.
performance.

o . it ittty B
The review:

¥
The fork tracks, comers and steors botterthan any-
thing else out there, but the sus action is
mmi:mwnzmmnmmnm
akastomer problem, as there s na huge diferonca in

‘e eould fead that the very big hts have the
‘takon off, while the mid-sized smacks seem to come

Pl o by
e o o o e e o
mid-sized bump capacity.
.
Ratings

Suspansion
i

tuff (3ins
Er
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Test notes:

Yikios! How much travel? The tyra's mies away from

a.i-. G mmm-amlrmcmnm_
ood.

i i e s not good as a
froem a fexiblfty point of view. If you're golag to
54 this unlt. s best on a roar suspension bike, like

an RTS or Pro-Flex, something that takes the sting

e crown and stll buzzes. Foela clumky (Stchy) and st oy s e e
‘ot fow specd. Foels gruat at vry high speed
Eats the big stuff up. Too much for front susy s“mmry
e e oA tae i s g T M- Wo e the S3in Fok 2 o 4 went. | kit
i crass-coumtry race fork, bt for a
: HEhi i oy o Yo e b o
The review: trol, 5o [t's harder to £0 around the rocks, but with.
Tho onty s Providing

Apparcatly they'd done quite woll at the Worids,
e company Who buld e

ndl dropouts, and a big thick brace. Looks
aside, thoy boited on easily 10 our Orang E2 tast

a point.
‘While more travel would be squated with better
travel, whan you've got nuthing an the back whee! to
alisorh the biows, Ion travel units can ot you into
big

ona e, the long travel can
b ppraciated, glving supor-plush landings.

For whatever re2son, we were Impressod with
the beaki e & Fork. Whothor

Lonigth. This atlows you to change the helght of the

it emphasis on the terrain is dowe-
‘waed, and the roeks. come big and fast, the VLS fork.
s good, but It's not for everyone.




that needs to be the most adjustable
in use, s it determines how the fork
absorbs the hit. In a hydraulic for
the ofl is forced through small holes
and gaps inio the stanchion, which
slows the movement of the fork
down, absorbing the Impact.
Rebound damping is the reverse
cetion, where the ofl is dragged back
through the holes, to allow the fork
to return to its normal position at a
controlled speed.

F\aslomer forks can suffer prob-

from uncontrolled rebound,

nm c.rmy manufacturers, such as
long-travel top-out cores
whic sk!w the fark down progres-

1y, rather than fust hitting an
end-stop. Another approach Is the
simple but effective friction ring as
used on Rock Shox Quadra 215.

Oils come in different weights, or vis-
cosities. By swapping oil weights,
the damping of a fork can be altered.
Motor oll is typically 20W, but sus-
pension oil s a litfle thinner than
that, at 8W. The thinner the oil, the
quicker it degrades through contam-
ation, heating and susceptibility to
breakdown from cavitation.
Shox have dropped the stock out-of-
the-box weight of their oil down to.
5W this year, a pretty low value to
start with. This means that any tun-
ing that needs to be done must be re-
valving, rather than dropping the oil
weight down to 25W which would
be very susceptible to rapid break-
down. Forks use 75W oil
which is a good point to start. They
also recommend altering the damp-
ing of the fork by revalving, rather
than by switehing the oil for a less
durable type.

Lateral & torsional flex
In any system, If you Introduce piv-
ots, links and other sliding beasties,
flex oceurs. Suspension fork bear-
ings are not only easy to move up
and down the stanchions, but also
don't mind twisting from side to
side, Braces, suspension hubs and
skewers have all been developed to
limit this movement but it's a prob-
lem. All suspension forks flex lateral-
ly and torsionally, far more than a
rigid fork would, but it's unlikely that
any developments will increase this.
Suspension forks are improving with
redesigns, but it's a matter of look-
ng al the whole system of fork, hub
and attachments to increase the
stifness of the front end.

Asgood check for fark flexiness 15
to turn the wheel at % degrees to
the frame, put on the front brake,
and try lo compress the suspension.
1fthe fork feels clicky, if one leg com-
presses belore the other, then this
shows lex in the system. It's a good
check to see the effects of flex your-

GROUPTEST

[Effect of oil height on spring rate |

10
-

Pressare In air chamber in psi

You hear a ot about
the rising rate action of
but here

20 2% MW 3B/ 4 45 S0

Suspension travel in mm

self, on your own fork, or ones that
aren’t covered in this test.

Atmospheric effects

I've heard a lot about the effects of
cold weather on various types of
forks. During this test, there has
been a radical differency ‘weather,
from hot days to really cold. The
elfects of cold weather on elastomer
forks 15 pronounced, but hydraulic
ones sulfer. With elastomer
units, the cold causes the elastomer
4o become quite noticeably stiffer,
some only reaching hall their recom-
mended travel. Hydraulic forks suf-
fer not because of the

What would
we ride?

And 50 I’s crunch time, What gats the golden votes?
Each ods

Jouxcseg

50 hera's what we'd recommend for the following areas:
* HARDCORE ~ For super suspension
and high strength: Rond Hydro Pro, Manitou 3, Marzoc-

action, tuncability

nance, good shock absorption: Pace RC-38, Rock Shox
Marg 21, Marzocehi XC-500

« DOWNHILL - For long travel, high strength, tuneability:
Spring VLS, Rond Fork

+ BEGINNER - For minimal skills needed for maintenance
and

~ For light weight,

iydro Pro |, Manitou 3

affecting the air, but more, we sus-
pect, because of the

icreasing the viscosity of the oil. As
it takes a really radical set of whoops
to warm up a pair of shocks, things
never improved.

The bikes used

All the forks were fitted to my own
Pace RC200, which has an Aheadsel
system to make fork changes easy,
or to an Orange Elite 2. Despite com-
ing from different sides of the planet,
the Pace and the Orange are actual-
Iy fairly similar In construction, and
s0 once ['d specced the Orange out
with my own choice of accessory
companents, fitted the same tyres to
the front of both bikes, we were in
Dusiness. Both bikes have alumini-
um frames, similar geometry and
rode similarly, though the Orange
seemed a little harsher in the rear.
The tyre on the front of the bikes
was an IRC/Yeti FRO, a tyre that I'd
had around for a while but which
was an instant hit when fitted.

How we tested them
All the forks were fitted to either the
Orange or the Pace and ridden hard.
Every fork had atfeast ix hours id
Ing on it, which In no way represe

worked. It was also long enough to
show us things that could become
problems later. The forks were rid-

den on the same general terrain, my
dally loop, and all of them rode the
same downhill. | came to know how
each fork rode from riding the same
rails, and If I came back from a ride
feeling worse or better than normal,
this showed something more major,
reinforcing our opinions gathered on
the bumps.

Hubs were non-suspension and
the skewers were fastened tightly. |
rode all the forks myself, and then
called around the various MBUK an
MTB Pro people | trust on these sub-
jects; so additional input and conf
n of results were from Paul
Smith, Steve Worland, Justin Loretz
and John Stevenson -~ thanks. &

Fork We:glﬂs

for a otk with Lin x 130
ighs around

Rond Elast: Pm
Spring VLS
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