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building a fully sus
pended cross-counbry
hike fora comple of v

Phey wowed the shows last vear

i ""F'r:"“"".'.;" ““m%‘ fm{'\o" o ] : 1-*-"11Ei the DPD downhill bike, and
el o) their new machine is another

bi’:l‘h.lﬁ a Fl"ﬂl'ﬂﬁ’ R e eaning e
5“5‘]&"51{1 blkE‘ thﬂf t.hey' hﬂFE‘, w“rks as a ; i towards a workable all-round

-=~'1l'-'|IIZ'rt.*1'ii mn hike. Thelr race-ded

cross-coumntry bike as well as a downhiller. IS e that they ows
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SRANT RICHARDS and STEVE BEHR headed | ing & bike that has an advantag
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to find out just how the development process l-specliic bike - just use  pivol
' and a shock al
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Cuncan MacDonald
i= Pace's design and
fakrication wizard.

His motocross
background gives
him a deep
understandlng of
SLISpEnEion

JARGON
BUSTER:

BPD: A three
letter acronym that
stands for Duncan's
Purple Descender

Paca RC-T00:
Tha 'ﬂﬂﬁh‘lﬂl Pace
designed MTB

Pace RC-251 The
Pace designed,
carbon legged
elastomer
suspension fork

Atmosphere
balanced:

An internal valving
system for RC-35&
designed to stlop
‘muck suck’

MMC: Metal Matrix
Composite. An
Advanced composite
matertal using
ceramlc filbres or
particles to
strengthen and
stiffen a metal

Finite alement
analysis: Part of
the CAD [Computer
Assisted Deslgn) and
CAM (Comparter
Assigted Manufac-
ture) process

Stonchions: The

flxed upper lags of a
talescopic fork that
the sliders move on

Hawhkwind: Loud,
TOs heavy rook
group

that's what Pace are aiming for. 5,
while the worke P waz a oreat
pxtreme-condilions  downhill  bike,
Fhere was na way it was vialde [or
peneral riding, let alone racing. Al
b, and with &an unacceptable
degree of back end fex, [t was a dog
on the climbs,

[ the spare time they've had
between managing production  of
their other components, Paee head
honchos Duncan MacDonald  and
Adrian Carter have a new suspen-
sioil ke which works better than
st s pot a production bike, it's
just a prototype” Duncan told us
over the phone, as the final weld
head was still cooling. "1 don’t even
know how it rides yel, 50 come and
have a look.™

Suspended origins

The lirst Pace suspension ke was a
modified RC-IH that had been dam-
aged in transit. It used a pivol posi-
tion at the bottom bracket, just as a
Manitom hike does, but with a single
elastomer rather than twin shocks, Ti
actually worked reasonably well, bt
it did react a lol o the pedalling
action, and with cvery pedal stroke
the hike absorbod power. To over-
coime that, they changed the angle of
the elasiomers {o get a greater rising
rate on the material, This was disas-
trons! The bike bobbed up and down
like a circus bike, and yvou could
aetually et it bouncing down the
roacd, Having had a g at a suspend-
ed bike, basically without looking at
Lhee problems, they sat down and
Iocoked at what a suspended hQike
should da.

Dunean and Adrian looked at the
forces from the frail, they looked al
the power from the rider, and then
Ipokad at wavs of isolating them and
making the bike work, In an attempt
for iscdabe e pedalling load froo the
suspersion, (bwas necessary Lo posi
tion the pivot at a point where the
chain tension would not attect the
rear  wheel, With different  siee
sprockets and chainrings, this isn't
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possible all the time, but a compro-
mise can bereached

The pivat could be placed any-
where along the line, but Pace choge
a rearward position to Keep the rear
triangle short. Building a lightweight
maotoreyele swing-arm from alumini-
um, they showed the bike to the
world at Bleyclexpo ™1, It wasn't
great tooride becauss the rear trian-
wle was incredibly dexible,

During the winter of "92, the 0PN
was concelred and bnilt as wery
ntuch a tool for a speclfic job — going
down hills very fast = but was hard
toy ricle uphill. Pace learnt & lob from
Phat Dike, and affer going through
the problems with the DPD, Duncan
renewed the suspension project
with wigour.

Building a pew wversion of the
hike shown at Expo, he welded up a
tubular steel rear triangle in a space
frame design, which was far more
rigid than the previous aluminiom
ane. A steel rear triangle is alsoe far
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casier o boild because the rounnd
tubes allow you b avoid the come
plexities of bending sguare Lubing at
funny angles

The rear brakes are Maguras,
because they're ideally suited to
swinging arms as they don’t nead
cable stops, and they work great
when the speeds increase, The rest
of the kit is pretty standard, so the
Tear suspension can be conceniral-
ed onm, withoot hawving to worry
aboul other bits.

The future
Puncan already has ideas for the
next bike, a realy radical jump In
technology that hasn't been tried on
trvauntaln bikes before. He's trving ko
isolate the power fluctuations from
the drive so the suspension works
all the firme, and doesn’t react o the
chain tension. It's a big task, and one
that requires quite a lot of time in
manufacturing alone.

davs  Duncan: “If we had six
e

:;:;l"-..'_-;' )

The new Bike inaction. The BC-500 Mk ¥ is ancther stase on the long road o the
perfect suspension Dike. 15 not there ver, butit's only a prototype




months of devclopment time on
nothing but full suspension, | think
we conld do something pretty good,
bt we just haven't got the time.

0 Ford decided to get inld sus
pension mountain bikes and threw,
say, 510 million at it, they'd have the
resuit in six months. I's just a mat-
ter of time."”

Pace don’L consider the market
for a full suspension cross-country
hike Lo be big enough just vet Lo jus-
tify the Lime that is needed to devel
O DR, S0, berween fitting in their
ather worl, they'll grab a week nere
and there to do some prototyping.

Whatever the outcome, theres
definitely a need for  everyone
invalved in the sport to get out and
do some serious riding with dilfer
ent systems, to determine the way
forward for full suspensio,

Pace get into MMC

The fuss abhout metal matrix Com-
posite (MMC) tubing has been going
on fer a couple of years now, and
while a few inroads have heen made
with the M2 irame from Specialized,
and Raleigh’s bikes, there have been
few applications In other arcas. Pace
have been trying to reduce the
weight of their suspension forks
since thelr conception and last year

active zone

rear sprockels

POSITIONING THE PIVOT POINT

they made a show special with
chrome-plated carbon fibre  stan-
chions, These never got inte produc-
tinn becanse the swurface of the
material degraded too easilv. Look-
ing at alternatives, Pace aren't con
vineed that titanium I8 right for
stanchions as it {5 too flexible and
chiews wp seals and Dearings.

Lo the hot seoop is that Duncan
has a palr of alumlnium-based MM
stanchions on his- bike. Aluminium
isn't new to stanchions, the Tange
Shockbiades tan them, but theirs are
go thick that there's no advantage.
Pace's prototype blades are lmm
thick, so they're lighter than steel
bt just as strong and nearly as stitl,
However, there's a catch: they're

e

lockout
({Increasing)

A

Y

dive
{increasing)

Grank arm

incredibly expensive bits of bing,
at owver 100 per metre! And if that' s
i problem, then this is a nightmare:
the cuwrrent tubing dies are the
wrong diameter for making tubes 1o
use as stanchions for forks, and
Pace will have to invest megabucks
in a die to make them the right size.
Ideally, the material would be
extruded in an oversize diameter,
surface ground to the right toler-
ance, and then hard anodised to
work as a hearing surface. LExpen-
sive, expensive and expensive.

With some  rigorous  Pesling
they'll see how the new stanchions
work in terms of wear and strength,
and then mavhe they'll be an
upgrade for the RC-55 sometime in

—— pivol point

A

chainrings|

— pedal

T isolate chaln
tenslon when in the
miciclle g, the
piviok must lie in the
shaded 'active
zone', which
represents all the
possiole pasitions
of the chain Below
this, the suspensisn
will o compressed
Ly chain tension.
Abave this,
susprension will b
locked cut' undear
chain tensicn.

Last vear's DPD was a great big engineless motarbilee of & dovwnhill
machine, but tao heavy and flexible to be practical for anything else.

oth Adrian and Duncan were involved In
B metecross enduro riding, having met on the

start line of a Welsh enduro. Duncan was
involved with the production of motocross
silencers, and built his own trials bikes, wilth hand
made alr shocks. This engineering experience was
essentlal to the development of Pace, as it meant
that Duncan already had a complete fabrication
shop in his garage.

As they got Into mountain biking to keep fit,
they quickly became exasperatad with the limited
amount of thought that had gone inte contempo-
rary production biles.,

Duncan disappeared Into his garage and built
a frame. His engineering background told him that

box section tubes would be
the casiest to work with.
Strength and stiffness aside,
they could all be lald flat on
a table and webkded up with-
out a JIgl That first frame
welighed 6.51b, and wirs Gne
af the most [aming that
they'd ever riddan.

They soon found that
using different depths of
machining to “butt’ the tube
Improvied the ride.

With some CAD Finite
Element Analysis from a
friend with a big computer,
they determined the areas
which could be milled away
to save the grams and not
affect the strength.

The result of this was
the RC-100, a watershed
design in mountain biking. The public stood back
and gawped.

The RC-100 was only available as a complete
bike. Pace's own forks, which they'd developed
along with the bike, Bullseye cranks, and other
stock high performance bits were used. The public
lpoked again. Regrettably, the public didn't buy
them in huge numbers, mainly because of the
take-it-or-leave it complete-package approach.
After the suspension forks, hubs and chainrings,
thie refined RC-200 appeared about 18 months
ago, & bike that would take standard cranks and
brakes, and that the customer could fit thekr own
bits to. In fact, as much over priced US rubbish
could be put on the bike as space would allow.

Adrian Carter in dark and moody mode.

Duncan: "I needs to be just this big..."
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All Pace’s parts start life as prototypes in Duncan's workshap, f they work an Dur-
can and Adrian's bikes, they could still take 2 couple of vears o g2+ to the shops.

Lthe future when Pace find some cazh
down the back of the safa.

From idea to reality

i how does a component end up as
¢ production model? In the early
days of Pace we used to joke that
buncan would design a  brilliant
part, and Adrian would decide
whether to paint it grey or yvellow,
What actually happens is that elther
Adrian or Duncan will have an ides
then they'll get together and talk jt
through. Alter they've run some
nuambers on it, in terms of strength
and stiffness and that sort of thing,
they'll run up a prototype in the
workshop. That prototype will then
#et a real bashing over all sorts of
terrain: mud and rocks and sand.
Wext step is a pre-production run of.
say, four or live pieces identical to
the production models which go to a
few trusted riders. [f they still hold
up and look good, then thev may g0
o the team bikes. What Pace don't
do is 1o put unproven components
on the Leam bikes "because the one
thing that theyve got to do 1 to fin-
Ish & race.” In miotacross 8 team will
be riding " hikes and components
wr the whole of the "93 seasomn.
That’s what Pace would really like to
do, but at this stage, they've encugh

work just managing production and
keeping up with demand

Take the Atmosphere Bolanced
fork, for example, Duncan first con-
sidered the idea at the end of "O1
soon after the RA-25 was released,
Prototypes were being ridden from
Easter "02. After a little development
work, the team were running the
forks at the end of last season, Then
Adrian decicled it should be a slight-
Iy lighter grey than last year,

Duncan’s bike

Though Adrian is currently riding a
standard Pace RC202 with XTR
("just to see how well it works"],
Duncan's bike is the cutting edge of
cool, The best thing is the welght.
Currently it's 19.5lb, with front sus-
pension, and there are still a few tita-
nium parts here and there to add,
With a change of seatpost, a carbon
saddle, titaninm SPD spindles and
sonne ciedl newr brakes it should be
down to about 191b, There isn't too
much difference hetween this and
what anyvone could build from a
stock RC-20, but there's some little
stufl that helps grab the grams. The
frame tubes are double-milled,
whereas the standard frame is only
milled to one depth. The butting
extends further along the tube at a

lesser depth. The biggest weight sav-
ing is probably on the fork, with the
MMC stanchions, Also, tThere's 3 b
mium and carbogn stecrer skl under
development. Add to that a custom
machined stem that’s coming up,
and it's a great R&D vehicle. All this
kit will be out over the next year or
g0, with the double-milled frame
probably not available until "94.

top secret things
we found out

Pace nearly dabbled in carbon
fibre frames, and even have a
set of tubes tucked behind a filing
cabinet. Too much hassle to build.
For "4 expect three smaller
elastomers inside the fork, with
a new rebound rubber. Elastomers
will be available in loads of different
grades, And it's all upgradable.
e The first carbon fibre fork pro-
Lotype was bonded in Duncan’s
Aga kitchen stove.
Pace are getting into stems,
with a super-sleck Abeadser
style stem for threadless steerers.
Aheadset |5 similar to the original
RC-100 headset turned upside-down.
Duncan used to be a roadie for
Hawlowind. (Nt proven!) €

Riding the

The new baby's
rear suspension
cletail. The malm
pivot s right
behind the middle
rirg, and there are
a couple of
additianal pivots by
Lhe rear wheel.

Pace

RC-500 MK V

Brant's test notes...

¥ he bike Is as good as anything else I've ridden, with
progressive if a little stiff movement. There's still
quite a bit of flex in the rear tdangle, but it's not distracting.
The bike descends superbly and climbs excellently in the
saddie, but when you stand to climb out of the seat it still
tends to “sit down’ on you. The extra movement that being
out of the saddle produces activates the suspension, caus-
ing it to absorh some of your effort. It would be fine for recre
ational riding as it is, but too inefficient for tast /fat racing.”
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