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For 8 years, one mafi-
fucturer bhos sef standards
in the proshuciion of cycle
frame tubing to which all
oibers have aspinzd. That
manufnciurer is T1 Reynolds
Limited, and this booklet
1ells the story of how Ehe
mame Revnolds has become
synonymols with the very
finest cvele tubes in the
Wil

As 0 company we have
been around since 1893,

though there have been o
coiple of name  changes
along the way, the latest

being when Revmolds Tube
Company became T1 Rey-
molds in 1977, Since (928
the company has been a
mentber  of Tube Invest-
ments, and through ihem
can employ all the group’s
techmical, engineering and
linanceal resources 10 ensure
conlinuows product devel-
opmenl o meed cusiomers’
changing requeremenis.

The HReynolds® neputa-
Hon his been bt on hagh
quality 1ubing, not only for
cycles, bul for wFeradl,
motor vehichkes, hydraulics

angd other applications. Bul
the years have also brought
diversification inte  other
products: today, as well as
tube, hollow extrusions for
hydraulics and welded rings
for gas turbine engines help
to continue the gquality
tradition,

Cur Tyseley faciory em-
plovs 1000 people and 15
coentred around Hay Hall,
4 thirteenth cenury manor
howse which retains its old-
world  attraction in  the
midst of a thriving, modern
COMPANY.




We are always being
asked questions aboul Hey-
nodds 531 and Reynodds
T5%, and thought 1 was
fime once more 0 36 down
the story af the world’s
best known  lightweight
cycle tube and ns latest
developments, The pages
that follow tell thas story;
of how the name Roynalds
hiis  become Y R0ORYMI0OUS
with the wvery (inest cycha
tubss, and why Reynalds
tube is the automate chowke
lor bicyeles that comsastendly
wil Lhe world's nsajor races,
inclucing the Tour de
Frunce.




Which part of a bicycle
do YOL think is the most
important? Gears? Wheels?
Cranks? Each ks importani,
naiurnlly, and each plays a
part in ihe success (or
oiherwise!) of ithe whole
machine, We think thas
perhaps the rome has- the
greatest claim, For it is this
that poverns the sort of
‘ride’ you ger. If your frame
s Loy reged, A0 will transmil
ewvery bump on the road o
vour poor achimg body. It
will feght o o every bemil,
stoepen eviery hull.

If, on the other hand,
your [rame 15 Lo0 Sprngy,
it will whip waldly at cach
thrust on the pedals. In-
stead of being converlsd
e forward  movement
your energy will be abe
sorbed, and your rade will
be unsinble and erragsc,

The ieal frame is lively,
responsive and resilient: o
becomes part of you when
wou ride, reacting to your
every move as you would
wish. To achieve such a
frmme depends on the way
il is designed, and the skill
and care with which it = pa
iogether. Butr there is an-
other — perhaps even mone
vital - prerequisite for the
ideal frame: the tube from
which it is made.




T1 s —
Top ers

The story really starts in
1897, when Alfred Milward
Bemnolds found a way of
overcoming the problems of
siress-point  bueckling  that
occur with the use of light
gauge tube, The famous
baiting process = im whach
the thickness of the tube &
 increased at points of maxi-
mum -siress  withowt  in=
creasing tube  diameter -
was bom.

It was in 1933 that the
now famous Reynolds 531
was inroduced, and akong
with Alfred Revnolds® buti-
ing process, this amazingly
light yet strong tubing was
probably the most signifi-
cant development ever in
the feld of Hghiweight
cvehes. It did not take
cyclisis long to realise thai
the combination of he
butting process aml Rey-
nolds 531 gave the ultimate
in performance. ‘Reynokds

53] Buited Frame Tubes,
Forks and Stays’ soon be-
came o “must® in the finest
racuig and tourng mach-
mes the world over, and
with Reynolds 753 (ol
which more later), they
remain so taday. T1 Rey.
nolds s still acknowhedped
a5 the worlds foremost
producer of lop clasy jre-
cisqon ovcle fmme tubes,
and today our commiiment
o the cause of cycling is as
SLIONE A8 EVer,

In sher, the name
‘Reynolds” still stands lor
the wvalws it has always
maintamed, And the very
best cyele frame fubes in
the workd:

REYMOLDS 531
REYMOLDS 531 5L
REYMOLDS 753




What is Reyonolds 5317
‘Revoolds 531" (say &t
five-three-oned is the name

glven to o very sirong seam- —

less  steel tube, It was
originally  developed by
Reynolds in 1935 especinlly
for cvele frame tubes, and
from that day to this has
proved to be the most pop-
ular and successful cycle
tube around. Such are its
apength  and  lightweight
characieristics that it has
since been used in many
high performone: applica-
thons apan (rom cyche ubs,

The name “331° origin-
aled durning development of
the new steel, when i1 was
noticed that the ratio be-
tween Gerlain SonsLileEms
was  approximately  5:3:0,
Thewe figures bocams the
code for the new steel, and
its registered drade mark
when ot camee 10 be markel-
ed.

Why does Reynolds 531
cyvcle tube have such a
ropuiation?

Quiite simply, because it
has such significant advan-
lages over olher stecls.
Technically, Reynolds 531
15 0 mangnese-meolybiden-
um steel, one of o varsety of
specifications 1o which TI
Reynolds manufaciure, IT
any of these other sicel
specifications {which in-

clude chrome molybdenum]
had been superior, then we
wiould hove used it for our
cyvele tube, But & mangan-
cse-melybdenum  sieel hos

one  big advaniage: the
basic metallurgical fagt that
T HEIRTAT] D has n grealer
clfect on the work-harden-
ability of ihe steel than
chromiiimn. 3-1:|||:F..|:'|l.‘5¢ -
vides pnproved mechanical
properties and higher duc-
tliy wales, and greater
refentaon of these propenics
afier brazing than an egqui-
vitleml  chrome-muoly bden-
um sbeel.

Technscal facts - but
their messapge 14 dheguive-
cal: a stromger frame for the
same weight, or a lighter
frame for the same Surength
than one made wath chrome-




molybdenum stecl.
Is anvone ever likely

to improve on the
stremgth/weight ratio of
Reynolds 5317

Someone already has
Tl Reynolds! Like other
manufacturers  throughoul
the world, we hove cone
stanily sought a  lighier,
sironger tube for e more
specialist cycle applications,
In 1975, we found it -
Reyminlcds 753,

But dom’t think that
Reynolds 753 replaces Rey-
molds 530; rathes, &t com-
plements it, and Reynolds
431 remains  unsurpasssd
for the majarity of applica-
tions. The walls of Reymolds
753 tubing are %o thin that
design of ame and chavice
of lugs are critical - and the

fimished [rumes are essen-
tially intended Tor special
PRUTPHISE LS,

Reymolds 743 s o seam-
less steel tube. Onee again
2 manganeie-molybdenm
alloy, but having physical
properiies which moke o
filty per cenl sironger than
even Reynolds 531, Frames
made from ihis tubing are
extremely light, and have
considerably betrer 1orsion-
al rigebity than frames in
msaterials such as ttanium,
carbon fibre o alumunsem
allow, and therelore  they
perform much more effeci-
ivelw,

And a new Heynolds 5311

Revmolds 331 Special
Lighiweight tube wis alio
announced wil the same lime
as Revnolds 733, Desig-
nated Reynolds 35151 these
wis are designed for the
very lop grodes of mcing
bicyches, having twbe wall
thickneises less than stand-
wrd, but mol a5 thin s
Reynolls T53.

Mew transfers or decals
have been designed 1o dis-
tinguish these mew  addi-
tions from HReyvnolds 331,
which is still the hrst chalce
for the kind of lightweight
cycles that are generally
availuble.




Anyone thinking for L
first tame abowl tubmg s
imimedaately  inlenesied o
know  how the hole gol
Lhere. Was an accurale hole
Laken and wrapped wup m
stecl, or was a very slrong
hole pushed firmly through
a steel bar? For hightweight
machines, whether for tours
INg or racing, a “cold drawn
seambes' tube is required,
This stlarls life as o sodid
steel biller through which a
hale s pierced, and which
15 then hod relked into &
“hollow'  or  ‘*bloom® -
already looking fike o tube -
which is then cold drawn
down 1o the dinmeter and
giuge required for our
cyche frames

Ciold drawing takes place
on drawbenches in & VY
of sizes, where the tube with
a mandrel inserted inside it
5 pulled through a die. As

Y
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can be seen from the din-
I_ gram, the metal is, in effect,
squecred between the die
and the mandrel, thes ne-
ducing both dizmeter anad
willl thickness, and ni ihe
sume  tme increasing the
kengih. Several such ‘passes'
are necessary  before the
tube 5 the night diameter
and  gauge, nocurnile o
within three thousandihs of
an inch, amnd having the
respuired strengih and phsi-
cil properties

Rigorous quality control
takes place at all siages of
manufaciune, with frequen
checks of both  physical
properied and  toleranoes
I'uis enswres that only tubes
complving  with the high
requirements of the Rey-
nalds 531, Reynolds 3315L
of Revnolds 753 specifics-
Lions  are accepted  for
further processing

r




We have already read
how Alfred Reynalds made
his name = and the name ol
the company with the
famous “bulling’ process.
Thiz owvercame Lthe probe
lems of making hghtweight
bicycles  wath  than-walled
lubes thot beckled at stress
pvints, by locally thicken-
ing the walls of the tube
without nltering the outside
dimeter, This thxker por-
tion B known as ihe *bait”,
and the iube becomes o
‘single-buiied” tube i 's
thickened ai one end only,
and n ‘dovble-butied” tabe
i it's thickened ai both
endds (e diagmms). Single-
butted tubes are wsed for
Jjobs such as seat tubes or
sieerers, and double-butted
iubes for top and down
tunbses

Perhaps wou'd like to
know the secret of Alfred
Revnold’s butiing processT
The principle he invenied is
atill used, although - need-
leas 10 say — the meachines
with which we perform the
operalion are & great im-
provemenl over ihe origin-

TS

als. In theory, beiting is
very simple. I invelves
putting o shaped mandnel
inside the tube, and passing
baoth through a die, so that
the ube B pressed down

onto the mandrel, which |

imparis its shape to the
inside of the iubs, bul
leaves the outside a con-
gianl, although slightly re-

doced diameter.
Example

The <chart  allustraney
how  the wall (hickfess

varies between the mudglle
and butted engd of a double-
butied top tube.

Just how thi.;f; 15 ths?! To
give you some ides, each
page of ihis booklet s
jusi over O lmm thick. 5o
the centre portion of a
Revnolds 753 top tube 15
roughly equivalent to the
thickmess of only three
pages. Chiite impressive, we
think vou'll agree, for the
sirains it has o inke!
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TYPICALTOP TUBES
Butted Enads
Reyaolds 331 21 swg (0Emmb

Heynolds 33150 2% swg (0. Trmml
Revmolds 753 22 svep [OL Trmm)

Centre Tube

24 swig (0L S6nmd
24 swig (0. 56
IR swg (0 3Bmm)




IProblem
The weak

Cutaway diagram of Reynolds

taper gauge fork blade
g
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B hicker than
wluch  partly
ellect

kills i o o

and put a line
rorigidity. But by

Cutawny disgram of ordinary
plin gauge fork blade




Mlarks of Distinction

In Britain they're irans-
fers, Inm America, decals,
The French know them as
‘decalgues’. Call them what
v will, the message ihey
procluim is the same world-
wide; a cycle frame in-
corporating the very finesi
tubes noviilabde,

Why are there S0 many
types of tramsfer? Simply
mecppgze of the differing
demamds of even the most
discerning cyclists; a com-
petitor in the devastating
Tour de France, for exam-
ple, will not want the same
frame characterisises as a
cyclist  towuring Ammenca.
Reynolds supply the appro-
printe tube for these varying
necds, and the transfer on
the finished frome =
effect, its hallmark = ingi-
cates the chole amd com-
bination of component
1ubes, and hence the type of
work for which the oycle
has been designed.

How do 1 get a
Reynolds transfer?

Only by buying a cycle
built with Reynolds Cycle
ke - genuine Revmolds
transfers cannot be boughi.
They are issued by TI
Revnolds from their Bir-
mingham, England head-
quarters direct 10 bicycle
manufaciurers and frame
set stockists. The number of

tramsfers supplied i3 strectly
contrelled to confiorm with
the number of iube sels.
Any offered for sle separ-
ately are forgeries,

In cerimin circumstandss
it is possible to obtan
replacement irunsfers direct-
Iy from TI Reynolds, for
well-authenticated repaint-
ing jobs. To ensure that
transfers are applied only (o
genuine  Reynolds 531 or
Reynolds 753 fromes, it 18
necessary o quote Frams
number, wogether with a
puarantes from the mane-
facturer that the frame was
built from Reynolds' tube.
This traditional policy of
stract control is designed to
protect ¢yelist, dealer and
becycle manufacturer, As
well as ihe long and proud
reputation of T1 Reynolds
fior supplying the very finest
cwcle tubes in the world,

1 & 2. Probably the best
known bicycle transfers in
the world! & bicyclke with
either is a real thorough-

brad, buailt with
REYMOLDS 331 BUTTED
frame (ubes, BUTTED

steerer, TAPER-GALUGE
fork blades and plain gauge
head tube and stays.

3, This B a special
version of the 1op REY-
MOLDS 531 transfer, de-
signed for a specific market.

It bears exactly the same
significance as the normal
English nd French
VETSIONS.

4 & 5, These are used only
in conjunction with  the
three top=grade REY-
NOLDS 3} transfers, as
approprinte,

6. The top tabe, seat tube
and down tube of a bicycke
with  this transfer are
REYNMOLDS 531 BUTTED
tubes, with a plain gauge
REY®MOLDS 531 head
tube, Stays and fork bades
may nod be of Reynolds'
rmanufaciure.

7. The top tubse, seat tube
amdd down tube of a bicvele
with this transfer are
REYMNOLDS 531 BUTTED
tubes, Head tube, stavs and
fork blades may nod be af
Reynolds’ manufacture,
E§&9 BUTTED frame
tubes and sieerer, TAPER-
GALGE fork blades, plain
giuge head tube and stays,
all made from wvery light
guge REYMOLDS 531
SPECIAL LIGHT-
WEIGHT fube. ('EL" 12 an
abbreviation for  “Exira
Leger' - the French equiy-

alent of “Special Light-
weight’),
0 & 11, Used only in

conjunctionwith the *Special
Lightweight® frame trandfer
and applisd to the REY-
NOLDS 531 SPECIAL
LIGHTWEIGHT fork
ades,

12 & 13, These transfers
show that REYMNOLDS 753
tube is used throughout -
BUTTED for frame iubes,




TAFER-GAUGE fork
blades and plain-gauge head
tubse, stesrer and simys.
14 & 15, These are used
only in conjunction with
REY™NOLDE 731  frame
tranafers, and are applied 10
the REYMNOLDS 733
TAPER-GALUGE fork
blades near the crown,

16, Mot often seen thess
days, this transfer indicates
that the frame tubes, forks
and slays are manufaciured
from REYMOLDS 531, bul
ol from butted tubing.

17. Even sciroer, thi
iransfer shows that the 1op
fube, weat fube and Jdown
tube are of REYNOLDS
531, but mo¢ buited tubing.
Head tobe, stays and fork
blades may nof be of
Reymolds' manufaciune,
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We hope that these notes
will have given you a decper
apprecintion of those un-
sung, uncomplainimg, but
50 essential parts of a
bicsyele, the frame, forks
and sioyi. And perhaps
when that distinctive
REYNOLDS transfer
calches vour eve you will
remember @l  the  skill,
crafismanship, and devotion
o the cawse of cyvcling
which lie behind ir.
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