in the 1890s. But it is enly
receatly that fuminiem
framus hawe become as
reliable as vleol with the
introduction of aow alloys,
munﬁnqu‘bul

medules uf aissticity ooly
antt third that of sieel The
first frames asod the same
tube diameters as stecl unes
and wers whippy. Aluminmim,
unlibs yioul, starty to loss is
strongth from the first
mument that » load is

Almy

A material with metaliic
praperties which is
composed of twa or more
chemical elements of which
at least one is & metal They
are oot chomicaily coehined
bt are thorooghly mixed
when in the moltos state.
Their properties are superior
o pure matals,

_..is measurnd from the
cantre of the bottom bracket
1o the ground whea tha hike
Is perfoctly vartical. It has ta
be high encogh for the
pedals not 1o tosch the
yround when cornanag, Far
smafler riders, oa touriay or
city bike frames it needs to
b as low a5 possible i
neder that a loot can easily
be pet oe the yround. Oa a
track or road frame, pedal
clearance is more imgortant.
The pasct distance will
dopead an crank leagth hat
with average loegth
(170mm) cranks 10.5*
(26.5cm) in about right.

CUSTOM

Tanglp yous tnee e process of buyn ‘fw_'é:"" Jee Wi

|

'Aw.u

penris

home ~ ready for
WSt an & pertcubs
mn sufferng =

Gaty Fiahar

| teis

Tange

Lghtness isn’t everything

Wil b waes 10 e | looked B2 4 1ew Daes and s ] that the

Bur what fo buv ? ) 1

truck e thist i |
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nixe will ba ysad for, 1

relation to
con be -l
Dullgers usE

mathematical g
grawings ta r
for you. others |
what Wil be nght

ol dimensions

pbn, sten

height can be determmed 100

STHAT?

CHARK LENGTH

+«.is monsured from the centre of the bhottam
bracket spindin bole to the centre of the pedal
thread. If yeu're going 19 the trouble of gutting &
custom frame, getting the crank leagth right is the
first stap. The correct crank length is related to your
Ing length, Botwoen 20% and 215 of your innor leg
lenyth measured from crotch to fleor is about right
a5 crank Jeogth. Niders veith 31-32° inside legs are
lime with 170mm long cranks. Everyoae else needs
either sharter or lunger crasks.

BROPIIT WiaTH

+.in the width betwzes the inside faces of the rear
dragoats. Most road bike frames are 130mm und
mountuin dikes 135mm. Tourisg bikes vary but
135mm allows the wheels 1o be less heavily dished
and thus stronger. Tandems are normally 140 or
145mm betwesn the dropauts

vertical dropouts

BROPUUTS

...5rs the thick slotted plates that the bike's
whaels fasten to at the battom of the front farks
and rear of the reor triangle, Thure are two main
styles ol rear dropout; vertical snd horizontal,
Vertical dropoats bave wertical or near vertical
slots, Wheel replacement is very vasy but au whee!
adjustment is possikle when a wheel is bockied in
an accideat, Korizontal dropauts atlow far a little
adjustment with a buckled whee! asd are adviced
for touring bikes.

IAREY £UT LUGS

..3re where the ‘ug s edges ore shaped ornately.
Wany claims hayw bosn made that they distribute
the stresses more evenly or that they allaw less
heat to be used during bronny, These ure ull
falbacies, but they can loek very nice. Len Phipps
(0187 524 8501) can cut fancy lugs to your design.
Hetching, Bates, Mercian, Hok Jackson and Trevar
Jarvis all offer frames with oraate lugs

IATIEE

..in the pbasomenan in materials that l=ads to
breakagu under ropnated stresses. Fatigee bas o
maximum walwe less than the tensils streagth of the
material. It is soe of the must commpn causes of
frame failure.



[LLET BRAING

s a mothod of joining two
Inel surfaces 1ogether by
owing a aan-ferrous metal
etween them st high
snperature without the use
ffuge. It is @ bit Idan

nidering but at & much higher
mperature, normally oo hike
wmes between 700 aad
00°C. Fillet hrasing oflers o
etter fatigue e than )
eldiog but it's pot a5 good as
Sruzed joint with lugs, It has
wanderful smooth one plecs
ppearance. Care is noeded to
moure that oot ton mech heat
| used boilding up the lillets.

RN DFFSET

I8 the distance between a
oo taken throogh the cestre
ne of the head tube and the
ropout at a right anyle. It,
syether with the head angle,
1 one of the primary
eterminants of the stability
1 & bicycls frame. To achiove
moen stable handling frame,
wh offset, contrary to
ommon sease, neads to he
hortened.

tork offset 3

RAME Sut

Host Iramos are sired by the
wngth of the seat tube. This is
weasurwi from the cestre of
he bottem bracket shell te
ther the centre line or top of
he top tube It is purhaps the
past important dimension,
Aandwenr hesght is mare
npartant as is top tube

ength, bottum bracket height,
andlobar hewght und the fronst
entrn dmensioa,

TAME STHTNESS

. ie contidernd by many
iders to be 3 desirable
haracteristic, Frame

tiffness first has 1o be
elined. It s the resistance of
he hottem hracket to he best
idoways or the amount the
ramn flex, Doshling the tube
ismeter will double the
might hut will alse incroase
he wtiffness by a factor of

warly 8.

i /
Then the frame can be ‘
sturtad  Folks can be bulle |
to st the framis and |

peEnsion the heao

adyusied

i angles suitatdly
with the and Lype
| of position that 1s preferred. |r

spahcion forks and an

J my case
| upright e
country bars and bar ends. VWith
road frames, bulders ¢
supply
frame sithoug!

e
(

wan for st

sies] lorksy

155208

y thaugt
L of the frame

Framsnuidi
hands or
| and every ¢

!naz had

avers: houre of tiose

im rsonnt At tting forks
|

| to handle prope
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WEAD TUBE ANSLE

,..is the sngle between the head tube and 2
horizontal fise. 1t alfects how guickly the bike
resgands to stonring input.

A6 B0

Frames can ke built in one large jig, or small jigs are
wsed 1o bold together one joint 3t o time. They are
then checked for alignmunt on & master jig or
surface tahle slter wach stage. Others will use o
largn jig ta bold the frame whilst the joints are
tached together befare brazieq them propecly out of
tha jig. Building trom a jig is probably 2 fittle more
toalproe! than treebsed budding but still needs cace.
Forke are always built 0 a jig.

1Y
A sochat that forms the jusction hetwenn twn or
more tubes. It acty 25 o form of external butting. The
‘ strangth of the jnint deseads on the accuracy of thr
arma in & vice from tube mitring which is hiddes by the logs, the fit of

2 i o the hug and the skill of the huilder. The lugs used in
) frames can be made in one of twe ways; pressed or
investment cast, The typu of leg used does not affect
the stiftness of 3 frame. fiood pressed lugs will
impruve the fatijue We of o frame bullt with vitra
thin gauge Wwhiny. But iovastmant cast battom
brackets ure yenerally preferred as their threads
are better formed and stranger. Lugged fromes offer
he best fatigue Ide expecially i silier soliler is esed
i:'hadbnn-mt-lllmurmm
indnfinite life. Lugs are ooly made in & limited
wamber of angles and this limits the possibifities of
deviating from a standard design.

-

seing

WICAN FRAMES

. fusture smaller than convantiosal sized ssat
tules. The tog 1uhe lemgth comaing the same. Top
tuhies are generally horizostal. Micro frames sre
gonerally wsed far time trials or persuits.




L)

WITRINE

oool% whure the tube ends are
shaped to form around
unother tube or tube end.
The strangth of the joint
between two tubes doponds
on thes litting sach other
vary clesedy. Brating depandy
un capillary uction tn draw
the bruss in and hold the
tubes together su the space
hetwoen the tuhes should bo
almest too small te see.
Mitring can be doae hy two
muthods - kacksaw and file
ur lathe/milling machine with
# hole suw. Using a lathe ar
milling machinn is
particelarly guick if there sre
# number of tubes to be cut
at the same asgie. Nowever,
buth methods depend on care
for an accorate joint,

OGNS TF ELASTIETY
.describes the physical
property that measures the
rigitity of maturial. A
material with a high modulus
of elasticity s stiller than
onn with o lower modalus.

OVERSLIE TURINE

Tuhing that i larger in
diameter than standsrd,
Standard road sed tearing
hike tubing dismeter is 1% for
top tehe and 1 1/3" for
owntohe and seat tohe.
Many road and towring hikes
are now using larger
diamater tubing, typically
with o 1 /0% tup tube and
sumetimes with u 1 1/4*
downtube. Most utee! hikes
still retain @ 1 1/8° saat
tube. Almest all mountam
hikes use oversize tubing.
(worsiio tubing makes for a
stronger and stiffer frame,
thoogh this is not always
dosirable - thick tubisy caa
produce a very hard ride.

SEAT VINRE ANGLE

...ls that hetwesn a horireatsl
line and the seat tube. The
w20l lubn angle dotermines
whare you sit in relation te
the pedals. Ahout a G-Bem
forwards and hackwards
variation in position in
pousible by mowing the
saddie on the seatpost, A
commonly held belinf is that
a plembine érupped throogh
your kooe should, with your
leet pu the pedals and cranks
horizental, pass through the
contre of the pedal spindle.
This is tallacions though it

1
| Try finding & 2mm Allgn kay ‘
St Ite a ot

| Lk Lhan my cess ‘

[ andbuliding bies | ‘
8 €5 plenty. of
measunng and

| |

ng of |oints -
Iy it it's bzt

S0 that the

tend result 15

SPOL on

| One of tha moss
not IMProvamonts
{3 ndbullt frame

will provide 18 quality of )
workmanshin and an excelient ]
paint finish. Unkike mass

produced fre

15 cone by |




...4% & form of slestrical
welding in which the netais
are muited by an electnic arc
produced from a noe-
consumable electrods and m
which an inert gas is used to
shield the surfaces trom
oxidation. With tiy welding it
is possible to boild frames te
any design easify but they
must be g beitt. It produces
# atrong frame with 3 vory
small heat affected rne.
Some research, huweeer, has
shown that tig weldet joints
are not as resistant b
fatigun 2 legged or Miet
brated joints.

TTTANTEM
...weighs less thae stesl and
%0 offers the promise of
fightae frames. Speatwell in
firitaln madn the firs!
titanium frames in the 1870s.
Titaniwm o legs are artromaly
oxpensive decause taniem is
costly to refine. Titsnum is
tig welded in an inert
atmesphere. There are so
castom huilders in Hritain
sffering titaniem 23 3 framo
material, Titanium aloys can
e 33 strong as the best siael
#heps and welding usly
roduces the strength @ litthe.
Titamium has twe thirds the
modules ol elasticity of stoel
10 the early frames which
used standard tuhe fiameturs
Nexed a lot, Modern titanism
| trames huve mudurstely
gveryind Tube diameters 10
restore the stiffsess lost.
Titanigm sloys such as 3/2.5¢
have a better futiges life than
the hest stee! alleys. Titaniem
waighs about two thirds as
moch as stenl,

TIEUP IVTHLAP

...in wnod 1o duscrile the
situution when the et lin a
cliptess pedal) ur teeclip
touchns the front wheel or
mudgoord when the hars are
turned. It's best to seid this
on a frame designed for city
cycling or tauring w for s
beginaer by increaving the
trent contee dumentisn, This
is best achieved by slackuniny
the head tube usyl and
|ncreasing the lech ofisel in
proportion 1n achiese the
desired el figure

Tap e

Larger road bikes and touring
tramas (above SGen) will
beoefit from 2 114"
dlameter top tube. It

Ritchey Socket
dropouts look
reslly nest

| somisthing that you have the
aouion to choose
haying @ frame budt for you
snd the new Shimano Deore
ning-speed set up wirks a
treat

whan

Apart frnm the
incradible weaght
adventage over my old

bike, the climbing improvemans
[which were 50 noticeabie on the
first ride) ara down to 8 bght
angle and much Bohtar
frame matenipls . Best of @, this
feame 15 one m-a rmllon and it
wiis made just Jor ma

resr i

Price £55Y9
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