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P R E F A C E

Th is  h an dbook  is in ten ded  for the use o f cyclists  a n d  

repairers generally, and provides practical and easily- 

understood  in form ation  on the com plete  overhauling o f 

a cycle  and on  the execution  o f a great variety  of repairs 

to  the m achine and its tyres. I t  describes how  to  prepare 

cycles  for re-enam elling and re-plating, gives full instruc ­

tions on  re-enam elling a cycle  at hom e, and explains how  

to  build  a b icycle  from  a set of standard parts. In  add i­

tion, it  describes and illustrates a large num ber o f free ­

wheel clutches, coaster hubs, and variable gear devices. 

Should an y  reader need further in form ation  on  any  m atter 

herein discussed, I  shall be h appy to  g ive  it  h im  through 

the “ Q uestions a n d  A n sw e rs”  colum ns o f m y  jou rn al.

Th e  Ed it o r  “ W o r k .”
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C H A P T E R  I

T h e  C o m p le t e  O v e r h a u lin g  o f  a  B ic y c le

T h i s  chapter will deal th oroughly  w ith  the overhauling of 

a m achine w hich  has been la id  b y  for  som e tim e, or w hich 

has even been in constant use, bu t w hich  w ou ld be all 

the better fo r  a th orou gh  overhaul and adjustm en t. I t  

is surprising how  m uch  better a m achine will run 

after it has been prop erly  cleaned and adjusted, and 

the result is, w ithout dou bt, well w orth  the tim e 

expended.

I t  will assist every cyclist, and especially th e cycle 

m aker and repairer, to  fam iliarise him self w ith  the anatom y 

o f a typ ica l m achine. That shown in the diagram  (F ig. 1) 

is o f no particular m ake, bu t is representative o f the every ­

day  m odern bicycle . The full set o f parts illustrated b y  

Figs. 2 to  5 are o f th e R u dge-W h itw orth  m achine, and the 

reference num bers ta lly  w ith  those  on  the diagram , F ig. 1, 

b u t it  will be  observed  th at som e o f th e details necessarily 

vary from  those shown in the com plete  m achine, which, 

as already explained, does n o t show  any special m odel. 

The type  o f m achine shown b y  these figures is the universal 

chain-driven “  safety ”  ; bu t m ost readers will be aware 

th at there is one other broad  ty p e  in existence, th at in 

which the im pulse given  b y  the rider’ s feet is con veyed



2 7 7

A  T y p ic a l B ic y c le , w ith  P a rts N u m b e r e d
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to  the driving wheel at the back , n o t b y  cranks and chains, 

bu t b y  shafts and bevel gears. A  typical m achine o f this 

ty p e  is the “  R ov er  Chainless,”  w hich  has m any special 

points o f interest.

The list o f parts ind icated b y  the reference num bers 

in F igs. 1 to  5 is as fo llo w s :

2 3 1  F r o n t  a n d  b a c k  t y r e s .

2 3 2  F r o n t  o r  b a c k  r i m , a l u ­

m in iu m .

2 3 3  F r o n t  o r  b a c k  r i m .

2 3 4  Y a l v e .

2 3 5  N i p p l e s .

2 3 6  S p o k e s .

2 3 7  F r o n t  b u b  s h e ll  o n ly .

2 3 8  B a c k  h u b  s h e ll  o n l y .

2 3 9  F r o n t  w h e e l s p in d le .

2 4 0  B a c k  w h e e l  s p in d le .

2 4 4  H u b  a d j u s t i n g  c o n e .

2 4 5  H u b  f ix e d  c o n e .

2 4 8  W h e e l  s p in d le  n u t .
2 4 9  S t e p .

2 5 0  F r e e  w h e e l  c h a in  r i n g .
2 5 1  B a c k  h u b  e n d .

2 5 3  H u b  lu b r i c a t o r .

2 5 4  F r e e  w h e e l p a w ls .

2 5 5  F i x e d  w h e e l  c h a in  r i n g .

2 6 6  M u d g u a r d f r o n t fo r k

s p r i n g .

2 6 6  M u d g u a r d b a c k f o r k

s p r i n g .

2 6 7  M u d g u a r d c h a in s t a y

s p r i n g .

2 6 9  F o r k  b la d e s .

2 7 0  F o r k  c r o w n .

2 7 1  F o r k  s t e m .

2 7 2  F o r k  c r o w n c o n e .
2 7 3  B o t t o m  h e a d  c u p .

2 7 4  H e a d  lo c k  r i n g .
2 7 5  L a m p  b r a c k e t .

2 7 6  H a n d l e b a r .

2 7 7  H a n d l e  g r i p s .

2 7 8  S e a t  l u g .

2 7 9  C r a n k  b r a c k e t  s h e ll .

2 8 0  T o p  t u b e .

2 8 1  S e a t  t u b e .
2 8 2  B o t t o m  t u b e .

2 8 3  B a c k  f o r k s .

2 8 4  C h a in  s t a y s .

2 8 5  S e a t  p i l la r .

2 8 6  S e a t  p i l la r  b o lt .

2 8 7  S e a t  p i l la r  n u t .

2 8 8  S e a t  p i l la r  w a s h e r .

2 8 9  S a d d le .

2 9 0  S a d d le  c l ip .

2 9 1  T o o l  b a g .
2 9 2  S p a n n e r .

2 9 3  O il  c a n .

2 9 4  C r a n k  b r a c k e t  in n e r  d is c .

2 9 5  C r a n k  b r a c k e t  l o c k i n g  d is c .

2 9 6  C r a n k  b r a c k e t  s le e v e .

2 9 7  C r a n k  b r a c k e t  lu b r i c a t o r .

2 9 8  L e f t  c r a n k  a n d  a x le .

3 0 0  A x l e  n u t .
3 0 4  C h a in .

3 0 5  P e d a l  p in .

3 0 6  P e d a l  c e n tr e .

3 0 7  P e d a l  o u t s id e  c u p .

3 0 8  P e d a l  in s id e  c u p .

3 0 9  P e d a l  d u s t  c a p .

3 1 1  I n s i d e  e n d  p la t e  f o r  r u b b e r
p e d a ls .

3 1 2  O u t s id e  e n d  p la t e  f o r  r u b b e r

p e d a ls .

3 1 3  I n s i d e  e n d  p la t e  f o r  r a t -

t r a p  p e d a ls .
3 1 4  O u t s id e  e n d  p la t e  f o r  r a t -

t r a p  p e d a ls .

3 1 5  P e d a l  s id e  p la t e s .

3 1 6  P e d a l  r u b b e r s .
3 1 7  P e d a l  r u b b e r s ,  d iv id e d .

3 1 8  P e d a l  d is t a n c e  p ie c e .

3 1 9  P e d a l  r u b b e r  r o d .

3 2 0  P e d a l  r u b b e r  r o d  n u t .

3 2 1  P e d a l  s t r u t .

3 2 2  P e d a l  c o n e .

3 2 3  P e d a l  c o n e  w a s h e r .

3 2 4  P e d a l  c o n e  n u t .

3 2 8  P u m p .

(iContinued on page 6)
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F ig . 3 .— P arts o f  R u d g e -W h it w o r th  B icy c le
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3 2 9  P u m p  c o n n e c ti o n s .

3 3 0  C a b le  b r a k e  c o v e r  p la t e .

3 3 1  C a b le  b r a k e  c o v e r  p la t e  a n d

b e a d  t u b e  c l ip  s c r e w s .

3 3 2  C a b le  b r a k e  t u b u l a r  g u i d e .  
3 4 1  C a b le  b r a k e  h a n d le b a r

s p r i n g .

3 4 7  B a c k  b r a k e  s h o e  b o lt .

3 4 8  B a c k  b r a k e  s h o e  n u t .

3 4 9  F o r k  a n d  c h a in  s t a y  c l ip

b o l t .
3 5 1  H e a d .

3 5 2  F i x e d  c h a in  r i n g  w a s h e r .

3 5 5  B r a k e  f o r k e t  r o d  c l ip .

3 5 6  B r a k e  f o r k e t  r o d  c l ip  b o l t .

3 5 8  H a n d l e b a r  c a b le  a n d  n i p p le

( 4 5 8 ) .

3 5 9  H e a d  a d j u s t e r .

3 6 8  C a b le  s n a i l  n ip p le .

3 6 9  B a c k  f o r k e t  g u i d e .

3 7 7  R i m  j o i n t .

3 7 8  S t e e r in g  lo c k  b a n d  a n d

s t e e r i n g  lo c k  b o l t  ( 4 5 1 ) .  
3 8 1  S t e e r i n g  lo c k  c o l la r .

4 4 9  E x p a n d e r  b o l t .

4 5 0  E x p a n d e r  c o n e .

4 5 1  S t e e r i n g  lo c k  b o l t .

4 5 6  C a b le  b r a k e  s p r i n g  c o v e r .  

4 5 8  C a b le  b r ä k e  h e a d  t u b e  
n ip p le .

4 6 7  B a c k  b r a k e  b r a c k e t  s p r in g .

4 6 9  C a b le  b r a k e  f u lc r u m .

4 7 0  C a b le  b r a k e  le v e r .

4 7 1  C a b le  b r a k e  s n a i l .

4 7 7  S t a r  p a t t e r n  c h a in  w h e e l.

4 7 8  R i g h t  c r a n k .
4 8 3  B a c k  b r a k e  s p r i n g  s to p .  

4 9 6  F r e e  w h e e l b a l l  c a g e .

5 0 8  T o p  b a l l  h e a d  c u p .

5 1 5  F r o n t  r i m  b r a k e  f o r k e t .

5 1 6  B a c k  a n d  f r o n t  h e a d  r o d

f o r  c a b le  b r a k e .

5 1 7  B a c k  a n d  f r o n t  h e a d  r o d

f o r  r o l l i n g  le v e r  b r a k e .

5 1 9  B a c k  h e a d  t u b e ,  f o r  b e ll

c r a n k  le v e r  b r a k e .

5 2 0  B a c k  a n d  f r o n t  h e a d  r o d

f o r  d w a r f  le v e r  b r a k e .

5 2 3  B e l l  c r a n k  le v e r  b o lt .

5 2 4  B e l l  c r a n k  le v e r  n u t .

5 2 5  B a c k  b r a k e  r o l l i n g  le v e r .

5 2 6  F r o n t  b r a k e  r o l l i n g  le v e r .

H a n d l e b a r  c l ip  f o r  r o l l i n g  
le v e r .

H a n d l e b a r  l u g  c l ip  f o r  
r o l l i n g  le v e r .

H a n d l e b a r  l u g  c l ip  b o lt  f o r  
r o l l i n g  le v e r .

H a n d l e b a r  c l ip  b o l t  f o r  
r o l l i n g  le v e r .

T o p  p u m p  c l ip .

B o t t o m  p u m p  c l ip  c o m p le t e .

S t e e r i n g  lo c k  m i l le d  n u t .

D w a r f  b r a k e  le v e r .

D w a r f  b r a k e  le v e r  c l ip .

D w a r f  b r a k e  le v e r  b o lt  a n d  
n u t .

F r o n t  rim . b r a k e  c l ip .

L i n k  f o r  f r o n t  r i m  b r a k e .

L i n k  p in  f o r  f r o n t  r i m  
b r a k e .

L i n k  p in  w a s h e r  f o r  f r o n t  
r i m  b r a k e .

S h o e  b o l t  f o r  f r o n t  r im  
b r a k e .

S p r in g  f o r  f r o n t  r i m  b r a k e .

H a n d  p a t t e r n  c h a in  w h e e l.

D r a w  b a c k  b o l t .

D r a w  b a c k  p la t e .

D r a w  b a c k  n u t .

B e l l  c r a n k  le v e r .

B a c k  l o n g  r o d  f o r  b e ll  
c r a n k  le v e r  b r a k e .

L i n k  f o r  d i t t o .
A d j u s t i n g  n u t  f o r  b a c k  

l o n g  r o d  f o r  b e l l - c r a n k  
l e v e r  b r a k e .

L o c k  n u t  f o r  b a c k  l o n g  r o d  
f o r  b e l l - c r a n k  le v e r  b r a k e .

B a c k  b r a k e  o u t s id e  t e le ­

s c o p ic  t u b e .

B a c k  b r a k e  in s id e  t e le ­

s c o p ic  t u b e .

B a c k  b r a k e  f o r k e t .

B r a k e  b lo c k .

B r a k e  s h o e .
F r o n t  m u d g u a r d .

B a c k  m u d g u a r d .

F r e e  w h e e l  w a s h e r .
F r e e  w h e e l  a d j u s t i n g  b a l l  

r a c e .
S c r e w  f o r  l o c k i n g  r i n g  f o r  

f i x e d  w h e e l.

L o c k i n g  r i n g  f o r  f ix e d  

w h e e l.

5 2 7

5 2 8

5 2 9

5 3 0

5 3 1

5 3 2

6 0 8

6 09

6 1 0

6 1 1

6 1 2

6 1 3

6 1 4

6 1 5

6 1 6

6 1 7

6 19

6 5 0

6 5 1

6 5 2

6 5 3

6 5 4

6 5 5

6 5 7

6 5 8

6 59

6 6 0

6 6 1

6 6 2

6 6 3

6 6 4

6 6 5

666
6 67

668

6 69
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F ig . 5 .— P arts o f  R u d g e -W h it w o r th  B ic y o le
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Arranging the Machine.— Place th e m achine on  the 

stand, or, in the absence o f  a stand, suspend the m achine 

by a rope to  a h ook  som ewhere above. Take o ff the chain 

b y  rem oving  the chain nut and pin, replace the pin  and 

nut in one end o f the chain, to  prevent it  getting lost, and 

pu t on one side. H ave  at hand a b o x  or tray  in w hich 

to pu t the loose parts as th ey  are detached, or when re ­

assem bling there m ay  be several parts missing.

Removing the Wheels.— R em ov e  both  of the wheels 

from  the forks, take off the tyres, and hang up for treat-

F ig . 6 .— S o lid  S p o k e - F ig . 7 .— A d ju s ta b le  S p o k e ­

screw in g  D ie  screw in g  D ie

m ent later. N ow  com es the im portant part o f exam ination  

o f bearings. This m ay  be thorough  or superficial, a ccord ­

ing to  the age and m ake o f the m achine. Th at is to  say, 

supposing the m achine was on ly  new the previous season 

and was built b y  a g ood  maker, it  is reasonable to  suppose 

that th ey  should be  in good  con d ition  and on ly  require 

cleaning out. On the other hand, if the m achine is several 

seasons old, and the bearings show signs o f wear, b y  m uch 

shake or unevenness o f running, then it will be decided ly  

preferable that this part should be  th oroughly  overhauled, 

it  being taken to  pieces for  the purpose.
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Tools.— The tools  required for wheel repairing and 

building are few. W h ere on ly  one or tw o  wheels are to  

be built, all th at are absolu tely necessary are as fo llow s : 

Spoke die to  suit the gauge o f spokes used (usually 15 

gauge), a spoke grip, a strong pair o f cu ttin g  pliers or wire 

cutters, a n ipple key, and a filé (see Figs. 6 to  9).

The forks o f the m achine will do as a truing stand 

if a prop er one is n ot available.

Should it  be desired to  build  any  num ber o f wheels, 

say for one starting in the repairing line, then it  w ou ld  be

advisable to  obtain  a few  extra tools, b y  the aid  o f  which 

the w ork w ou ld be done better and m ore quickly, such as 

a hand spoke-screwing m achine, a spoke cutter, stock  for 

holding screwing dies, various sizes o f n ipple keys, a truing 

stand, etc. These im plem ents are all inexpensive, and 

can be  purchased at a price to  suit the individual’s pock et.

Truing an Old Wheel.— The m ost com m on  repair 

is a wheel ou t o f truth. This m ay  be caused b y  a broken 

spoke, one or m ore spokes getting loose, or m ay  be the result 

o f an accident. The wheel m ay be ou t o f truth  sidewise, 

in the round, or a com bination  o f both .
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I f  the wheel is on ly  ou t o f truth  slightly sidewise, con ­

trollable b y  one or tw o spokes, the jo b  m ay  be done w ithout 

rem oving  the ty re  ; bu t if it  is m uch out, and especially 

in the round, then it  is certain ly advisable to  rem ove the 

tyre  before starting on  the jo b , as it is difficult to  true a 

wheel in the round w ith  th e ty re  on . M oreover, there is 

the risk o f the spokes protrud ing through the nipples far 

enough to  cause trouble to  the air tube. I f  the wheel is 

true in the round, bu t ou t otherwise, spin  the wheel w hilst 

held in the forks o f the 

m achine, and b y  holding 

a piece o f chalk  to  the 

side o f the rim, the part 

that is m ost ou t of 

tru th  will be m arked.

Feel th e tension  of the 

spokes on  this side (where 

chalked), and if very 

tigh t slightly slack the nipples at th is place, and then 

tighten up those on  the opposite side to  the chalk  m ark. 

Care m ust be observed n ot to  overdo it  at first ; ab ou t 

half a turn should be tried, and then the wheel spun 

and chalked again. Should the nipples be  a very  tigh t 

fit on  th e spokes, it  will be  advisable  to  hold the 

spoke as close up to  the n ipple as possible w hilst the 

n ipple is turned w ith  the nipple key. Otherwise, th e 

spoke m ay be  tw isted off or partly  tw isted instead o f the 

n ipple m ov in g  on  the thread.

A v o id  getting unequal tension  on  the spokes, as a wheel 

will never remain true long w ith  this state o f th ings existing.

F ig . 9 .— S p o k e  N ip p le  K e y
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The ideal to  be aim ed at is to  get perfectly  equal tension  on 

every spoke in the wheel, then th ey  all do their share, and 

the wheel will last m uch longer w ithout further repairs.

Should a wheel be ou t o f tru th  in the round, fasten  a 

piece o f wire across the forks ju st above  the rim  as close 

to  it as possible. Then turn the wheel slow ly, and observe 

the low  places ; these should be chalk-m arked, and the 

spokes let ou t on  both  sides at these places. Then find the 

high places, and tighten up the spokes on  both  sides at 

these parts. The exact am ou nt to  slacken ou t and take 

up in the spokes can on ly  be fou n d  ou t b y  experience, and 

will be governed b y  the tension  already on  the spokes and 

the am ount the wheel is ou t o f tru th  ; bu t it  is best to  be 

on  the safe side, and underdo it  rather than overdo it, as 

a wheel can soon be pulled ou t o f shape and be spoilt b y  

unskilful handling. A ll the tim e the truing in the round 

is going  on, a sharp eye m ust be kept on  the condition  o f 

the wheel sidewise, and this k ept w ithin lim its. Frequ ent 

trials b y  spinning the wheel should be m ade, and w ant o f 

truth  corrected. W hen the wheel is true in both  directions, 

and all spokes brou gh t to  an equal tension , th e inside o f 

the rim  should be exam ined, and any  spoke ends pro jectin g  

beyon d  the surface o f the n ipple heads filed off so th at they  

can not penetrate the tube.

One o f the secrets o f successful wheel building or re ­

building is getting the nipples a g ood  fit on  the spokes. 

Generally the stock  nipples and spokes purchased are too  

slack to  fit, and the vibration  gradually loosens the nipples, 

and thus lets the wheel ou t o f truth . The worker should 

screw  the spokes himself, and get dies that will screw  a
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tigh t thread. The jo b  takes longer, bu t the extra tim e is 

well spent.

The correct tension to  pu t on  wheel spokes is on ly  

fou n d  b y  practice and experience, vary in g  w ith  the gauge 

o f spokes used and th e design and m ake of the rim . A  

g ood  idea m ay  be  obta ined b y  carefully exam ining a wheel 

on  a new cycle  o f guaranteed m ake. I t  is, o f course, 

possible to  overdo  it  in the m atter of tension, and when a 

wheel is very  h ighly strung, the tendency  to  go ou t o f truth  

is often  greater than w ith  a m oderate ly  tensioned wheel, 

m ore especially if the tension on  all the spokes is n ot equal.

O ccasionally a wheel th at has been recently  trued will 

buckle up w ithout apparent cause. The trouble  m ay  be 

attributed to  a weak rim  w hich  has previously been buckled , 

or to  unskilful truing up. I t  will be advisable to  fit a new 

rim, and, when re-building, to  take care to  get the tension  

on  gradually and equally.

Cycle Out of Track.— If the back  wheel is itself true 

and is fixed tru ly  in the back  forks, and the tw o  wheels 

are then ou t o f track  (that is, the rear one does n ot fo llow  

in  the track  of the fron t one), either the m ain fram e is 

bent ou t o f truth  or the fron t fork  is bent. See th at both  

wheels are true and tru ly  fixed  in their respective forks. 

Test the fron t wheel b y  placing  a straightedge against the 

edge (side) o f the rim, and see w hether the fork  tu be  is true 

w ith  this. I f  it  is, then the b ack  fram e m ust be at fault, 

and m ust be pulled straight. This m ay be done co ld  b y  

placing a long  bar dow n the seat tu be  and another dow n 

the fork  tube, using these as levers to  pull the fram e w hich ­

ever w ay is necessary.
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Fitting a New R im .— T o fit a new  rim  to  replace one 

broken or so bad ly  dented or k n ocked ab ou t th at it  w ould 

n ot pay  to  try  and get it  true, all the n ipples m ust be 

unscrewed. A  quick w ay o f doin g this, if the n ipples are 

slo tted on  the heads, is w ith  a small brace w ith a screw ­

driver bit fixed  therein. The nipples can be run off the 

spokes very  qu ick ly  b y  this m ethod. B efore beginning to  

take the wheel to  pieces, however, carefully  note how  the 

spokes are crossed ; th at is to  say, how  m any holes apart 

in the rim  each pair o f spokes from  the flange are. A  sketch 

o f the one side m ay  be m ade, and the spokes and spoke 

holes num bered to  facilitate pu tting  together. I t  is pre ­

sum ed th at the new  rim  has been purchased ready  drilled ; 

this is the best w ay, as on ly  a few  pence extra is charged 

for  drilling.

In  putting th e wheel together, first bring a pair o f 

spokes up from  the flange to  the rim  the correct num ber o f 

holes apart, run the nipples on  lightly  w ith th e fingers, and 

then find the pair o f spokes m ost directly  opp osite on the 

same flange, and bring these up to  their proper holes in  the 

rim . This can be ascertained b y  cou n ting  the num ber o f 

holes in the hub flange betw een the first pair o f spokes and 

the second on  each side, and then counting  the holes in the 

rim. The spoke holes in th e rim  are n ot drilled straight, 

bu t on  the slant ; th at is, half the holes are drilled to  the 

left and half to  the right, looking  at the rim  from  the top. 

The reason for  th is is th at the n ipple and spoke will lie in 

a straight line from  the hole in the hub flange to  the hole 

in the rim  when tighten ed up. I t  will, therefore, be neces ­

sary to  look  carefully  at the rim  before  pu tting  the first
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pair o f spokes in, and note w hich  w ay each alternate hole 

is drilled and begin  accordingly. W ith  the tw o  pairs of 

spokes on  the one side o f the wheel in position , get tw o 

pairs on  the opposite  side sim ilarly fitted. N ow  screw up 

the eight n ipples equally on the spokes until there is no 

slack to  shake the hub about, bu t w ithout pu tting  any 

tension  on  them . I f  th ey  have been prop erly  started and 

screw ed up, the  wheel should be fairly true when spun 

round.

W ith  these eight spokes properly spaced, the rest o f the 

putting together is easy ; bu t before going any  farther, be 

sure th ey  are properly spaced b y  counting  the num ber o f 

vacant holes in the hub flange and rim  betw een each pair 

o f spokes on  th at side o f the rim , an d b y  noting  th at all 

eight n ipples are screwed on  the spokes equally, w ithout 

there being any tension  on  them  or slackness sufficient to  

shake the hub and spokes in the rim . W ith ou t a perfect 

start it  is im possible to  build  the wheel properly.

W hen all th e spokes are in position  and nipples run 

loosely  on, go round th e wheel w ith  th e brace or n ipple 

key, and run the rest o f the n ipples up to  very  nearly as 

far on  the spokes as those on the first eight. Then get 

them  all up equally, so th at there is no shake, and no tension 

on  them .

I f  all the spokes have been cu t dead to  one length, the 

wheel should now  be  roughly true when spun ; bu t if 

fou n d  m uch ou t o f tru th  there will p robab ly  be fou n d  a 

spoke or spokes w hich  are to o  tigh t at th at part, and these 

m ust be let ou t before proceed ing farther.

N ow  begin to  get tension on  the spokes b y  screwing
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each one up ab ou t half a turn or so, then test, correct if 

ou t o f truth  m uch, and go round again until the wheel is 

true, and the spokes have the required and equal tension. 

File o ff an y  protrud ing  spoke ends, and the wheel is finished. 

The secret o f successful w heel-building is : spokes all of 

one dead length, tension  on  spokes m ust be obtained 

gradually, and equality  o f spoke tension . I f  the tension  

is pu t on  too  rapidly  at one particular place in the rim, 

it  will be pulled ou t o f shape to  such an exten t th at it  will 

be difficult to  get the rim  true again in the round.

Fitting New Spoke.— This is a sim ple jo b  if the wheel 

has not been m ade ou t o f truth  b y  the absence o f  the 

spoke ’ s support. Get the length fo r  the new  spoke b y  the 

o ld  one if still in the rim, or if m issing, b y  one o f the others. 

See that the spoke is o f  equal gauge and fits the n ipple. 

In  the absence o f a know ledge o f the m ake o f n ipples and 

spoke-screw ing w ith  w hich  the wheel is m ade, it is as well 

to  fit a new  nipple, w hich  is know n  to  suit the thread o f 

the new  spoke fitted. T ighten up the spoke to  an equal 

tension  to  th e rem ainder, and test fo r  tru th  as already 

explained.

R ep lacing  a broken spoke on  the clu tch  side o f a rear 

wheel w ithout rem oving  the clu tch  is on ly  a m akeshift 

job , unless the hub flange is p rov ided  w ith slots as well 

as holes. The jo b  is done b y  enlarging the hole sufficiently 

to  push the head o f the spoke through, or b y  screwing a 

small nut or  washer on  the end after pu tting  through  the 

hole.

W ashers used in  wheel building are o f various patterns, 

one o f the best being th at know n as the “  flanged washer.”
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This has a turned-up rim  round the hole, w hich  minimises 

the risk o f th e spoke being pulled through the washer.

W ashers for use w ith w ooden  rim s have turned-dow n 

points w hich  dig in to the w ood.

Hubs.— Should the back  hub be a tw o-speed or three- 

speed device, it is inadvisable to  take it  to  pieces unless abso ­

lutely necessary for som e evident fault. This part m ust be 

properly lubricated w ith good  oil after cleaning. I f  bear ­

ings are taken to  pieces, the hub spindles and bracket axle 

should be tested for  truth, as a bearing can never be properly 

adjusted to  run well w ith  a bent axle. These m ay  be 

tested betw een lathe centres, and if fou n d  ou t of truth , 

chalked whilst spinning betw een th e centres, and k n ocked  

true w ith  a m allet or lead or cop per  ham m er, w ith the 

spindle resting on  a b lock  o f hard w ood. F igs. 10  and 

11 show typ ica l hubs.

Fitting New Hub.— In  fitting a new hub w ith  the 

same size flanges to  the o ld  rim , little  difficu lty will be 

experienced if the foregoin g instructions on  fitting a new

rim  are follow ed . The m ain thing to  observe is to  note
c
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carefully  how  the spokes are crossed in the wheel before 

taking  it to  pieces. A  very  com m on  jo b  is to  fit a new 

tw o-speed  or three-speed or coaster hub in place of an old 

plain hub. In  th is case it generally happens th at the 

flanges o f the new hub are con siderably larger in diam eter 

than the flanges on  the old  one. This will, o f course, 

necessitate the spokes being so m u ch  shorter than before, 

and the spokes will thus require cu tting  and re-screwing. 

The best plan will be to  m easure the diam eter o f the old 

and new  hub flanges at the spoke holes, and cu t nine spokes 

shorter b y  half w hat this difference m ay be. F or exam ple, 

assume th at the o ld  hub flange at the spoke holes is 11 in. 

in diam eter and the new  ones 2| in. ; cu t these nine spokes 

è in. shorter, screw  them  the required distance, and fit in 

place  as described above  ; if correct, cu t the rem ainder 

the same, the od d  ninth spoke serving as a gauge for cu t ­

ting them . The new  hub m ay  possib ly be drilled a different 

num ber o f holes from  the o ld  one ; in this case a new rim 

will also be required.

Taking down American Bracket Axle.— There will 

be no particular difficu lty in rem oving one crank and 

all the cones from  the bracket axle o f an A m erican cycle, 

and as m uch will have then been done as is possible or 

necessary. The other crank and bracket axle is all one 

forging, so these can not be disconn ected , bu t w ith one 

crank and all the cones rem oved the axle shou ld com e 

ou t o f the bracket case.

Removing Sprocket from Coaster Hub.— In  taking 

to pieces a Green and  H ou k  back -pedalling hub, the axle 

can be taken ou t and the lock  ring rem oved  from  the
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sprocket, bu t for  rem oving the sprocket a special shaped 

m etal v ice  clam p, m ade to  fit the part to  w hich  the sprocket . 

is screwed, will be desirable. In  its absence, the best w ay 

will be to  replace the hub in the forks o f the m achine w ith 

the brake arm fixed to  the chain-stay, and m ake all tigh t 

up in the fork  ends. Then place  th e sprocket rem over 

over  the sprocket, pu t all the pressure on  it  possible, and 

if it  will n ot start, give the end o f the rem over a sharp 

blow  w ith a ham m er whilst pressure is on.

Fitting Free W h e e l. — A  free wheel clu tch  can generally 

be fitted to  a hub in the place o f a fixed wheel w ithout 

necessitating any other alteration . The exception  is when 

the clu tch  is part o f a special-pattern  hub. T o  fit a free ­

wheel, the old  chain ring m ust be rem oved, and the diam eter 

o f the hub barrel and the num ber o f threads to  the inch  

then ascertained, as the free-wheel m ust agree w ith  the o ld  

fixed one in such m atters. F or rem ov ing  the o ld  chain 

ring, it  is necessary to  take off the lock  ring, th is having 

a le ft-handed screw and unscrewing to  the right. The 

lock  nut contains pin-holes, and a pin-spanner fitting in 

these holes m ust be  used to  rem ove th e nut ; or it m ay  be 

k n ocked round w ith  a ham m er and small pun ch . I  or 

rem oving  the  chain ring, a pun ch  or a chain-ring rem over 

m ust be em ployed . S im ply rem ove the chain, take out 

the back  wheel, rem ove lock  nut and chain wheel, screw  

the free-wheel on  the hub as far as it  will go, replace the 

back  wheel and chain, and rota te  th e crank until th e free ­

wheel is locked  tigh tly  against th e shoulder o f the hub 

barrel.

Adapting Free-wheel Clutch to a Small Hub.—
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W hen a hub is to o  small and the free-wheel drops in loosely, 

it can be fixed  as fo llow s : Clean the thread well and wind 

som e brass, copper, or tinned iron  wire around it, beginning 

inside after first fastening one end o f the wire to  a spoke. 

W in d  so th at the wire lies in the thread o f the screw, and 

use a wire o f sufficient thickness th at one layer will m ake 

up fo r  deficiency in size. B rush over w ith soldering fluid 

and tin well w ith a copper bit. I t  will then be seen that 

the layer o f wire is firm ly soldered to  the hub, and form s 

b y  its w inding a screw  or thread of a diam eter greater 

b y  tw ice the thickness o f the wire used. N ext screw  on 

an old  fixed  sprocket o f the sam e size and bore as th e free ­

wheel, and when this is rem oved the free-wheel can be 

screw ed on  quite easily. This does n ot appear to  be 

ex actly  a w orkshop m ethod, but' its re liability has been 

proved.

Free-wheel Clutch Slipping.— If a clu tch  slips when 

forw ard pedalling, it  can n ot be rem edied b y  outside ad ju st ­

m ent ; it m ust be  taken to  pieces, and th e cause o f slipping 

ascertained. The fau lt m ay be one o f the fo llow ing  : A

w orn-out clutch , oil being clogged  and thus rendering the 

light springs used in  free wheels inoperative, or the springs 

them selves m ay be weak. The rem edy is : B efore  taking 

the cycle  to  pieces squirt som e petrol or paraffin th rough  

the free-wheel ; w ith the m achine on  its side, revolve  the 

wheel rapidly, and let all the liquid  drain out, then lubricate 

w ith g ood  oil. I f  th is does n ot e ffect a cure, take the 

clu tch  to  pieces and see w hat is w rong, and send to  the 

m akers for  any  new parts required. G um m ed-up oil and 

wear are frequ en t causes o f trouble.
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Cranks and Pedals.— It  is necessary in the course of

the overhauling to  exam ine the cranks to  see th at th ey

are true on  th e bracket 

axle, and th at the pedal 

spindles are square w ith 

the crank face. The 

crank cotters m ay  re ­

quire tightening, and in 

doin g this see that the 

cranks are n ot drawn 

ou t o f line, and th at the 

cotters do n ot p ro ject 

to o  far through  the crank 

boss, and thus cause the 

nut to  b in d on  the 

shoulder at the base of 

the thread.

A. plated  crank can

Fig. 13.

F ig s . 12 and 1 3 .— B .S .A .  D isc -a d ju s t in g  C ra n k  B ra ck et and  
C h a in  W h e e l

be  straightened co ld  w ithout risk o f breaking or dam ag ­

ing the plating, except when the crank haa been case-
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hardened. I t  is then as well to  heat the ben t part 

w ith a blow pipe, bu t n ot sufficient to  discolour the 

plating. The crank should be rem oved from  the 

m achine, held  in the v ice  jaw s betw een lead clam ps, 

and bent straight w ith a tw isting wrench, the jaw s of 

w hich  should be lined w ith sheet brass to  avoid  dam age 

to  the plating. In  F igs. 12 an d 13, w hich  show  the 

B .S .A . d isc-ad ju sting  crank bracket and chain wheel, 

a  and b  indicate cups, and c  the lock in g  ring.

F ix in g  L oose P ed a ls .— In  all m achines o f recent m ake 

the right-hand pedal pin  has a right-hand thread, and the 

left-hand  pedal pin  a left-hand  thread, so th at both  tend 

to  tighten up w hen riding. Still, there are hundreds of 

m achines in use w ith  old-pattern  pins, both  the left- and 

the right-side pins having  right-h anded threads. V arious 

lock in g  devices were form erly  used to  prevent the pins un ­

screw ing when riding. I f  the pedal pin  thread is a slack 

fit, the le ft pin  in an o ld  m achine will unscrew in riding 

unless the lock in g  device  is very  good . T o  rem edy this, 

rem ove the pin, and, having heated the crank end and the 

screw thread until to o  h ot to  touch , well sm ear w ith P rou t’ s 

elastic glue. Then screw  tigh t while hot, and lock  securely. 

The pin  will now  be  tigh tly  fixed, and can n ot be unscrewed 

unless heated.

H a rd  R unning Due to  “ S e t ” o f  M a ch in e.— In  the

case of a b icycle  w hich  has been m ade up w ith  a bracket 

o f I f  in. and I f  in. hub, testing w ith a straightedge will 

show th at th e chain wheels are | in. ou t o f line, and the 

m achine will run hard, especially at first, in consequence 

o f the chain binding on the sides o f the chain-wheel teeth.
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I f  the conditions were reversed— th at is to  say, a l f - in .  

bracket and a l f - in .  hub chain line— it w ou ld  n ot be so 

bad, as it  is the practice  o f som e m akers to  set the m achine 

so th at a straightedge held against the outside face  o f the 

brack et wheel will be  y1̂- in. “  o ff ”  the face o f the hub 

wheel 5 the th eory  being that when pressure is app lied to  

the pedals, the small am ou nt o f spring in th e back  part o f 

the fram e will bring the chain line correct when riding. 

I f  the back  forks are set so th at the chain wheels are in 

line, the difference will n ot m atter a great deal.

D eterm in in g  L en gth  o f  C ycle C hain . T o find the 

correct length  o f a chain, m ultip ly  the distance from  the 

centre o f th e bracket axle to  th e centre o f the back  wheel 

axle b y  2. A d d  together the num ber o f teeth  on  the 

bracket wheel and  hub wheel and div ide b y  2  ; add 

these tw o results together, and the result will be  the 

length  o f chain required in inches, if th e chain  is 1-in. 

p itch . I f  |-in. pitch , do n ot div ide the com bin ed  num ber 

of chain wheel teeth . Thus, for  exam ple, wheel centres 

19 in., bracket wheel 24 teeth , hub wheel 8  teeth  *

(19 X  2) +  — =  54 m .j

w hich  is th e length  o f chain required for 1 -in. p itch .

R ep lacin g  B lock  C h ain  w ith  R oller C hain . The

advantages o f a roller chain  (see F igs. 14 and 15; over an 

old-fashion ed b lock  chain are : less fr iction  on  the

chain-wheel teeth  and quieter running ; while in  rainy 

or  d irty  weather a roller chain  does n ot get stiff and m ount 

th e  teeth  as a b lock  chain will. The + in . p itch  roller 

chain  is the one m ost in favour, b u t th is will n ot fit a
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chain wheel m ade fo r  a 1-in. b lock  chain, for  w hich a 1-in. 

p itch  tw in-roller chain will have to  be used.

S hortening a C hain .— To shorten a cycle  chain the 

follow ing  instructions given b y  Cycling m ay  be fo llow ed : 

I t  is easier for  the am ateur to  detach tw o links than one. 

To determ ine w hether tw o can be taken out, slide the 

back wheel right in to  the slots b y  unscrew ing the draw 

bolts, and then see if the chain can be con n ected  on  the 

sprocket w ith tw o links to  spare. I f  so, it is better to  have 

them  detached. F ile the rivet head flush w ith  the side

F ig . 1 4 .— P arts o f  H a n s  R en o ld  
C h a in

plate, prise the latter clear o f the rivet, and tw ist it  round 

until there is room  for  the link to  slide off the chain. B e 

careful n ot to  take it o ff at the end o f the chain where the 

bo lt fits, and also exam ine th e bo lt to  see if it  fits well. 

I f  not, it  will be advisable to  have it  renewed. In  good  

chains the pin  is m ade o f very  hard m aterial, and care 

m ust be taken when using the file, for  it  is easy to  dam age 

the plate instead o f filing the pin . L ook  carefu lly at all 

rivets in the  chain to  see if any  have becom e loose from  the 

side-plates. This will som etim es happen even w ith  the 

best o f chains, especially after hard riding or when they 

are getting  old  and worn. T o  rivet them  up, hold  the 

chain sidewise on  a piece o f heavy  iron  (a 14-lb. w eight
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will do), and rivet over the heads b y  ham m ering until 

th ey  fit tigh tly  in the side-plates.

C hain B o lt.— A ccidents som etim es occu r through  the 

chain b o lt  becom in g disengaged from  the chain. The bo lt 

nut should periodically be  exam ined, and tightened if 

necessary. All nuts and bolts require occasional over ­

hauling. I t  does n ot take m any m inutes to  run a spanner 

over all the nuts on the m achine, and the tim e will be  well 

spent. The em ploym ent o f a p oor  spanner bruises the 

nuts and spoils the appearance o f a m achine.

C leaning C h ain s.— T o clean a chain th oroughly  it  is 

necessary to  rem ove it  from  the m achine. Th e chain bo lt 

and nut should be placed in a receptacle where th ey  cannot 

be easily m islaid. The chain should then be  coiled and 

soaked  for  abou t tw en ty -fou r hours in a shallow  dish or 

tra y  contain ing paraffin ; when the chain is rem oved, 

hang it  over  th e dish to  drain. T o  lubricate the chain, it 

m ay  be placed  in  a dish conta ining  m elted russian tallow , 

or  treated externally w ith graphite. The form er will be 

fou n d  m ore thorough, as the m elted  ta llow  finds its w ay 

in to  every link and  rivet. A  chain treated  thus will not 

require any further lu brica tion  for  a considerable tim e.
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The best m eth od is to  m elt som e russian tallow  in a shallow 

tin dish, ju st sufficient to  cover the chain, w hich m ay  be 

coiled. Stand the tin  on  a stove  or in a warm oven for 

an hour or so. Then hang up the chain to  drain off super­

fluous tallow  whilst warm, and w ipe the chain w ith a cloth. 

This will th oroughly  lubricate the chain in every link and 

rivet, and will last for a considerable tim e. The outside 

o f  the chain m ay  be brushed over w ith  graphite or black- 

lead, if the m achine is n ö t fitted w ith a m etal gear-case. 

Should an oil-bath  gear-case be fitted, the o ld  oil should 

be em ptied out, the gear-case cleaned ou t w ith paraffin, 

and fresh oil pu t in.

Instead o f the russian tallow , m u tton  suet, cu t up fine, 

m ay  be  used. The chain, having been cleaned in paraffin 

as before, is p la ced  in an o ld  tin and covered  with abou t 

2 lb. o f the cu t-u p  suet. Then place the tin  in  an oven  

sufficiently h ot to  m elt the suet. L et the chain lie in this 

for  three or fou r hours, then wipe carefully  and replace it 

on  the m achine, finally g iv in g  the chain a dusting o f 

graphite well brushed in.

Making Stick Lubricant.— A  suitable lubricant for 

cy cle  chains is blacklead and tallow . M elt the latter 

(russian tallow  fo r  preference), and th orou gh ly  stir in the 

pow dered graphite until the m ixture is o f  the desired con ­

sistency, when it  should be poured in to  m oulds to  set. 

P ieces o f steel cy cle  tube, cu t to  the desired length, m ay  

be used as m oulds ; the m ixture should afterwards be 

pushed out, when set, w ith a stick  the size o f the inside 

diam eter o f the tube. This, whilst m aking an excellent 

lubricant for  the outside o f the chain, is n ot o f m uch  use
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for  the interior, unless the chain is im m ersed in the m ixture 

whilst this is h ot and liquid, when it  will find its w ay in to 

all parts, and form  one o f the very  best chain lubricants 

obtainable.

A  g ood  lubricant for external application  to  chains 

consists o f plum bago and vaseline. A n y  g ood  m ake o f 

blacklead will do, bu t specially prepared plu m bago is better. 

Crush the blacklead to  a fine pow d er and m ix  th orou ghly  

w ith tw ice the bulk  o f good  vaseline and a little lubricating 

oil.

A d ju stin g  W h e e ls  an d  C h ain .— W hen  adjusting the 

wheels and bracket, do  so before replacing the chain, and 

the best w ay is to  tighten up the con e rather to o  tight, 

and then slack back  a trifle until the wheel or brack et will 

oscillate w ithout any  perceptible side shake. W hen ad ju st ­

ing the chain, see th at the back  wheel is quite true in the 

forks bo th  at the bottom  and top, and have the chain so 

adjusted th at there is a slight sag at both  the to p  and 

bo ttom .

E x a m in in g  and C leaning B ea rin g s.— F or cleaning 

bearings w ithout going  to  the trou ble o f taking them  to  

pieces, proceed thus : Fill an oil-can having a fine poin t 

w ith paraffin, and th orou gh ly  swill ou t the bearings by  

squirting th e paraffin through the lubricators, and revolv in g 

the bearings repeatedly  until the paraffin runs ou t quite 

clean. P lace the wheels and fram e on its side, so that all 

paraffin m ay  drain out. Then if there is any  shake or 

play  in  the bearings, take this up, and spin the wheel or 

bracket, w hichever it  m ay  be, and listen carefully if there 

is any “  click  ”  to  be heard when the bearing is revolved.
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I f  so, it  is certain  th at there is a broken or ch ipped ball, 

or a bad  place in the cone or cup, and th at particular 

bearing should be taken ou t fo r  exam ination . The parts 

m ust be w iped quite clean, and every  ball carefully exam ­

ined, as well as the cones and cups. I f  a chipped, rough, 

or broken ball is revealed, replace it  w ith a new  one, being 

sure it  is o f the same diam eter. I f  a bad  or unevenly  worn 

cone, cup, or bracket disc is the fault, obtain  a new  one 

and replace.

W hen spinning th e bearing to  detect an y  fault, after 

it  has been cleaned out, a noise m ay  be heard of the balls 

dropp ing on  one another as th ey  revolve. This is as it 

should be, and m ust n ot be con fou n ded w ith a “  click  ”  

caused b y  a de fective bearing.

A fter cleaning out, all bearings m ust be lubricated with 

som e g ood  oil. Pure sperm is as g ood  as anything, and 

m uch better than som e o f th e oils pu t up in tins w ith a 

fan cy  nam e. M any o f these are com posed  o f the greater 

part paraffin, w hich  is no good  w hatever as a lubricant.

I t  is a g ood  plan to  alter the position  o f the bottom - 

bracket discs b y  turning the fixed  or chain-wheel side half 

a revolution  in the bracket. This will bring a fresh portion  

o f the disc in to  position  to  receive the greatest am ount of 

wear. This also applies to  wheel spindles and the bottom - 

head con e or race o f the fork  crow n. The position  o f the 

pedal spindles m ight also be m oved  in the crank ends b y  

fitting a very  thin washer behind the pedal pin  shoulder.

The bearings should be th oroughly  cleaned ou t and 

prop erly  adjusted, so th at th ey  run free, bu t w ithout 

shake. The best w ay to  do th is is to  tighten them
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hom e, and then slack the con e back  for a quarter or 

a half revolution . See th at all lock  nuts are securely 

tightened up.

B efore  cleaning ou t the bearings o f a fu lly -eq u ip ped  

bifcycle, tie rags rou nd any part where the oil is likely to  

run out, as otherwise th e tyres will be m essed up. M ineral 

oil is n ot g ood  for rubber.

C leaning F r e e -w h e e l C lu tch .— The c lu tch  should be 

cleaned b y  running som e petrol or benzoline th rough  it  

until it  runs ou t fairly clean ; then  let th e petrol drain out, 

and lubricate w ith good  oil. The m achine should be leaned 

over to  one side while the clu tch  is being  cleaned, to  prevent 

the tyres getting dam aged. I f  the c lu tch  runs very  stiff 

after being cleaned and oiled, it  has p robab ly  been  bad ly  

fitted on  the  hub. I f  the clu tch  is a “  rächet ”  ty pe, it will 

always m ake a certain  am ount o f noise com pared  w ith  a 

“  fr iction  ”  ty pe . I t  is n ot necessary to  tak e th e clu tch  

to  pieces to  clean it. I f  petrol is n ot handy , use ordinary 

paraffin oil.

C leaning an d  L u b rica tin g  N ew  D ep artu re  H ub.

Fill an oil can  w ith  petrol, lean the cycle  over to  one side 

to  keep the tyres free from  the spirit and oil, and squirt 

the spirit through all oil holes, turning th e wheel frequently 

and rapidly  until the spirit runs ou t fairly clean ; then lean 

th e cycle  over  to  th e other side, and repeat the process. 

W h en  all th e spirit has drained out, well lubricate the hub 

w ith  good  oil, such as sperm  oil. F o r  the brake surfaces, 

a heavier oil, such as m otor cy lin der oil, is advisable, as 

th e heat created b y  the fr iction  o f the brake soon dries 

up a th in  b o d y  oil. M any riders th ink th at the brake
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surfaces should n ot be oiled ; but, as a m atter o f fact, 

this part requires frequent lubricating. W ere ordinary oil 

used fo r  the purpose, it  w ou ld run ou t o f the hub, owing 

to  the heating o f the brake. T o  overcom e this difficulty 

a proper lubricant m ust be used. This is the m otor cylinder 

oil m entioned above, or a non-flu id  oil m elting at 356° F ., 

m ade expressly for lubricating these hubs ; it can be 

bought o f m ost cycle  dealers. T o  lubricate, take dow n 

the hub, rem ove th e brake clu tch  from  the brake, and 

pack  the interior o f the brake w ith lubricant, app lying a 

little t o  all bearings o f the hub. Then fit together again, 

and if this is prop erly  done, the hub will n ot give trouble 

for tw elve m onths’ ordinary running. Mr. J. V eitch  W ilson, 

th e w ell-known au th ority on  lubricants, dislikes both  sperm 

oil and stauffer grease for  coaster hubs, and recom m ends 

som e such lubricant as Price ’s “  cy cle  axle oil ‘ B . ’ ”

K eep in g  D u st fro m  Cups o f  B ottom  B ra ck ets .—  

Cycling recom m ends the fo llow ing  m ethod, w hich  renders 

the cups alm ost oil-retaining in their character : Take 

a piece o f velveteen, and cu t a hole in it  sufficiently 

large to  pass over the axle, w ith an outside diam eter equal 

to  th at o f the cup. I f  one or m ore pieces are placed on  

the ax le before  the cranks are cottered  up, the surplus oil 

will be retained b y  this washer, and at the same tim e dust 

can not get in. I f  the pieces are to o  th ick , possib ly a slight 

am ou nt o f fr iction  m ay  be caused, bu t it  will speedily 

disappear w ith  wear.

T he F ra m e .— A  th orough  exam ination  o f the fram e 

should be m ade, especially at the jo in ts  where tubes are 

brazed in to the lugs, for  broken jo in ts, cracked tubes, etc.
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The fork  crow n is a very  vital part, and to  exam ine this it 

should be  rem oved  from  the head of the m achine, and 

exam ined where the steering tu be  enters th e fork  

crow n.

W hen a cycle  has a tendency  to  run to  one side, the 

defect is p rob a b ly  due to  a fall, w hich  has had the effect of 

pu tting  the fram e or fork  ou t o f  truth . In  order to  test 

this and correct it, see th at the fron t wheel is true betw een 

the forks at the rim . Then w ith a straightedge placed 

against the side o f  the rim , test each side w ith the handle ­

bar stem . The straightedge should be at the same dis ­

tance from  the handle-bar stem  on  each side. Unless the 

tyres are quite true, th ey  should be rem oved before try ing  

this. I f  the fork  is fou n d  to  be ou t o f truth , it  m ust be 

rem oved from  the head, the .wheel rem oved, and the forks 

pulled over  in the v ice  one at a tim e. W hen correct, 

replace and, w ith the m achine upside dow n, place a long 

straightedge against each side of the back  rim , noting 

whether it  falls equidistant at bo th  sides o f th e fron t rim. 

I f  this is correct, turn the m achine right side up, and try 

the straightedge from  the rear wheel rim  sides to  a piece 

o f |-in. tu be  p la ced  in the fork  tube. I f  these are correct, 

the m achine should “  track  ”  or run true. I f  “  ou t,”  the 

fram e m ust be pulled over or tw isted accordingly. The 

front fork  should also be tested to  see th at th e blades are 

parallel w ith each other. T o  test this, p lace a piece of 

straight tu be  or rod  through  the spindle holes and a straight ­

edge across the blades near the crow n  ; th ey  should be 

parallel w ith  each other. F inally, see th at th e han dle-bai 

is set quite square w ith the fron t wheel.
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C leaning the F ra m e .— Frequen tly  the fram e enamel 

is spoilt ow ing to  careless cleaning. I f  m ud has hardened 

on  it, sponge this off before  polishing w ith a so ft cloth . 

The use o f a dry  cloth  or stiff brush on  the m ud usually 

rem oves a little of the enamel.

R ep airin g  F ro n t F o rk .— T o repair a fron t fork  that 

has been bent sideways in a collision, rem ove the wheel 

and fork  from  the m achine, heat one blade at a tim e, and 

ben d it  back  in to its proper place. H o ld  the fork  b y  the 

steering tu be  in the v ice  and pull the blade b y  hand. Treat 

the other blade in the sam e w ay, and see th at the fork  ends 

are at the correct distance apart to  suit the hub. The 

blade should be heated w ith a gas blow p ipe ; no very  great 

heat is necessary, ju st a suspicion  o f redness at the w orst 

part o f the bend being w anted. P lace a straight piece of 

rod through the spindle holes, and another piece across 

the blades ju st below  the crow n. These tw o  pieces o f rod, 

when look ed  at from  the top  o f th e steering tube, should 

be parallel. N ow  replace the wheel in the fork, w ith  the 

rim  quite central therein, and with a straightedge on  

the sides o f the rim  test the steering tu be  for  being 

central.

B a ll H ead  C lick ing.— The usual cause o f the ball 

head o f a b icycle  click ing when riding is th at the bottom  

ball-race has becom e inden ted  b y  th e balls, caused b y  the 

road  shocks ; or one or m ore o f the balls m ay be dented 

or  ch ipped ; or the steering or fork  tu be  m ay  be cracked, 

an d the click  caused b y  the edges o f th e crack  rubbing 

together. W ell clean th e bearing races, balls, and tube, 

and then th orou ghly  inspect. I f  the click ing is n ot due
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to one o f the abov e causes, look  elsewhere for  the de fect 

— for instance, to  the fron t hub bearings.

E ig. 16 illustrates nine patterns o f handle-bar.

F ig . 1 6 .— T y p e s  o f  B .S .A .  H a n d le  Bars

B a d ly  F ittin g  C ycle H ead .— Should it happen that 

in fitting the fron t forks to  the fram e o f a cycle , the balls 

d o  n ot run evenly, and, after putting in  the ball bearings 

and tightening up, the forks seem loose, it  will be  necessary 

to  ascertain the cause of the unequal adjustm ent o f the 

steering head. The fork  tube m ay be bent. I f  this is so,
D
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it can be set true b y  ham m ering on  w ood  blocks cu t to  fit 

the tube. Three blocks will be required, tw o to  rest the 

tu be  on  and one to  place on  the bent part to  receive the 

ham m er blow s. A fter  ham m ering, test w ith a straight­

edge. One o f the head ball-races m ay be fitted ou t of 

truth , or the  ball-race on  the crow n m ay n ot be truly

seated. In spect for  this, and rectify . One or m ore o f the 

ball-races, especially the tw o  b o ttom  ones, m ay  be worn 

unequ ally ; if th is is so, the rem edy is new  ball-races. T ry  

tightening up the head as tigh t as it  can  be  a d ju ste d ; 

then w ork  it  round for  a tim e, and slack ou t again to  the 

proper adjustm ent for  free w orking. This will som etim es 

pu t the head right.
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H a n d les .— The handle grips should be exam ined, and, 

if fou n d  loose, rem oved  and refixed. T o  refix, w arm  the 

handle-bar end in the gas, and m elt a little solid-tyre cem ent 

in to  the grip and push hom e. Care m ust be taken n ot to  

get the handle-bar end to o  hot, especially if the grips are 

of ce llu loid  or fitted w ith cellu lo id  tips or ferrules, or th ey  

will be  spoilt. A n y  superfluous cem ent w hich  m ay show 

on  th e handle-bar m ay  be w iped off whilst still h ot w ith 

a paraffin rag.

A noth er m eth od  o f refastening handles is as follow s : 

A fter  rem oving the grips, a small qu an tity  o f glue should 

be poured inside them , and the grips turned ab ou t until 

the inner surface is covered  w ith  the glue. Then tip  them  

upside dow n  to  rem ove the superfluous glue, and place 

them  on the handle-bars. Th ey  m ust n ot be used until 

the glue has had sufficient tim e to  set, or the grips will 

w ork loose again.

B ra k e s.— Brakes should be exam ined for  loose and 

worn parts, and adjusted and renewed where required. 

P robab ly  new brake blocks m ay  w ith  advantage be 

fitted.

Three o f the m an y patterns o f B .S .A . brakes are 

show n in F igs. 17 to  19.

M u d g u a rd s.— A  cellu loid  fron t m udguard m ay  easily 

be broken b y  the fo o t  catching  in it when turning a corner 

qu ickly . I t  can  be repaired b y  riveting  a piece o f tinplate 

6 in. long b y  abou t 2 | in. w ide to  the under-side o f the 

guard. H oles should then be pun ched in the guard and 

th e plate to  receive the rivets ; usually abou t ten  holes 

will be sufficient. The tinplate should be enam elled to
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prevent it  from  rusting. Suitable copp er rivets can be 

obta ined from  an y ironm onger.

The fo llow in g  hints on  m udguards are due to  Cycling : 

W hen ordering guards, state whether th ey  are for  26-in. 

or 28-in. wheels ; there is no difference in the size of the 

guard, bu t there is in  the length  o f stays. A  noisy guard 

can be cured b y  leather washers, or b y  w inding string 

round the stay  before  boltin g  dow n  th e guard. I f  the 

guard does n ot lie close enough to  th e wheel, bend the 

end o f the stay  to  a right angle, and fit it  so ; this is neater 

than tw isting it in to a zig-zag. A  fron t wheel guard that 

stands to o  far ou t m ay  bring the rider over  at a corner 

b y  com in g in to  con ta ct w ith  his toe. M uch o f the m ud 

th at accum ulates on  the chain wheel m ay  be stopped by  

the use o f a flap on  the end o f th e fron t guard. A  triangle 

o f enam elled tin, fitted in the corner betw een the rear guard 

and the chain stay, on  the chain side, will save the chain a 

lo t  o f wear and trouble. Thorn -catchers should be fitted 

to  the lower, n ot to  the upper, stay  o f a m udguard ; any 

m ud scraped o ff b y  them  will then  fall on  to  the road 

instead of on  to  the hub o f the wheel. Special side m ud- 

splashers can be bou gh t for  fitting to  the chain stays and 

sides o f fron t wheel. F orw ard extensions to  the front 

m udguard desirable in the w inter are easily fitted.

Rust.— I f  rust has n ot form ed  to o  th ick ly  on  th e nickel 

plating, it  m ay  often  be rem oved by rubb ing the affected 

parts w ith  a rag dipped in  sweet oil. Should this fail, rub 

w ith  a piece o f em ery-cloth . The parts will then require 

enam elling or replating, otherwise rust will qu ick ly  form  

again.
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P re s erv a tiv e  fo r  B rig h t P a rts  o f  C ycle .— The fo llow ­

ing will be  fou n d  a useful preparation  for  protectin g  plating 

from  dam p, etc. Procure 2 oz. o f scrap cellu loid, \ pt. o f 

acetone, and 2  pt. o f am yl acetate. Cut the cellu loid  into 

very  fine pieces or shavings and place in  a w ell-stoppered 

bottle  w ith  the aceton e ; agitate at intervals until the cellu ­

lo id  has turned in to a th ick  m ucilage, then add the am yl

F ig . 2 0 .— B r o o k s ’ R o a d  

S a d d le , B . 28

F ig . 2 1 .— B ro o k s ’ R o a d  

S a d d le , B . 85

F ig . 2 2 .— B r o o k s ’ L ig h t  

P a th  Saddle

acetate, and shake well. This cellu lo id  varnish m ay  be 

used as a preservative for  silver-p lated and other polished 

parts o f cycles, etc. I t  adheres w ith  great ten acity  to  all 

m etals w ithout interfering w ith  the high polish  o f the 

w ork. I t  is unaffected b y  atm osphere and water, and 

dries alm ost im m ediate ly after applying. I t  should always 

be k ep t in an air-tight vessel, as the volatile  constituents 

pass off, rendering the preparation  unfit for  use.
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F ig . 2 3 .— L y c e tt  

P a th  R a cin g  

Saddle

F ig . 2 4 .— L y c e tt  L a d y ’s 

Sadd le

F ig . 25 . —  L y c e tt  

R o a d ste r  Sadd le

chiefly a m atter of keeping it clean. A fter a ride, the 

m achine should be cleaned, the dust and dirt rem oved, the 

surplus oil w iped off, and the tyres carefully  exam ined and 

at once repaired if necessary.

Saddle.— A  saddle m ay  be  preserved and im proved  b y  

rubbing som e castor oil well in to  th e under side o f the 

leather. Should it squeak when riding, in troduce grease
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betw een those parts of the springs, etc., th at com e into 

con tact when the rider is pedalling ; should this fail, try  

lapping the springs w ith tape or string should the noise be 

very  noticeable. Typica l saddles are illustrated b y  Figs. 

20 to  24.

T o o l-k it and R ep air O u tfit— The too l-k it  shou ld be 

overhauled to  see th at all necessary tools  and the repair 

outfit for  tyres (see p . 43) are in order.
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T y r e  C o v e r  R e p a irin g

C o v e r s are o f tw o m ain kinds— those w ith  w ired edges 

(F ig. 26), and those w ith  bead ed  edges (Fig. 27). The 

length  o f the wire is such th at the ty re  is held in place 

w ithin the sides' o f the rim, whilst the cover can, when

F ig . 2 6 .— S e ction  o f  W ir e d  F ig . 2 7 .— S e ction  o f  B ea d ed -

T y r e  edge T y r e

required, be  rem oved w ithout m uch  trouble. In  the 

case o f the  beaded edge tyre  th e cover  is, in  a sense, dov e ­

ta iled to  the  rim  b y  the internal pressure o f air bearing 

on  the heel o f a w edge-shaped endless band, as shown 

in F ig. 27. F igs. 28 to  32 show a few  o f the m ost popular 

tyres, there being beneath each illustration  an explanatory  

inscription .
40
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R em ovin g  T y re  C over.— T o rem ove a ty re  cover, take 

off the va lve  cap and valve spindle, and so deflate the

tube, turn the wheel so 

th at the valve is upper ­

m ost, undo the th um b 

nut, lift  the wheel off 

the ground for  abou t

1 in., and, pushing the 

cover from  you , pu t the 

wheel on  it, so as to

hold it  in position .

N ext select tw o Well-

F ig - 28.— D u n lo p ^  R o a d s te r  W ir e d -o n  w orn p ennies 0r other

large coins or the han ­

dle o f a spoon, or other con venient too l ; push one 

betw een the rubber cover wire and the rim, abou t 2  in. 

from  the valve, bu t be 

m ost careful n ot to  nip 

or cu t the tube. Then 

push in a second about 

3 in. from  the valve .

The coins do n ot go  in 

m ore than  J in., and 

are therefore n ot liable 

to  in jure the tube.

B ear dow n on  the tw o 

coins for leverage w ith  

tw o  fingers o f one hand, 

while pushing back  the wire on  each side w ith  the other 

h a n d  ; the ty re will then com e off.

F ig . 2 9 .— D u n lo p  R o a d ste r  B ea d ed - 
edge T y r e
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R ep lacin g  W ir e d  CoYer.— A gain place the valve hole 

at the top, and w ith  the w ired edge in position  under ­

neath  drop  the va lve  socket through the hole, and screw 

on the th um b nut. N ext tu ck  in the tube, and replace the 

wire, beginning at the valve and always w orking tow ards 

the m achine, because at the final strain the w orker is free 

from  the forks. I f  a ty re  has never or seldom  been rem oved, 

it fits very  tight, and then the easiest w ay is to  lash one

F ig . 3 0 .— P a lm er  B ea d ed -ed g e  T y r e

side of it  in position  so th at it  will n ot slip out, and tu ck  

in the tu be  and wire as far as is possible w ith  ease ; then 

pum p in a little air to  prevent n ipping. W ith  one hand 

hold the wire, and w ith  the other press i t  in to  the channel 

o f  the rim. T ry  again w ith  tw o hands ; again act as before, 

and so on, till at last the tyre  slips in to place. A t  th is po in t 

m an y go w rong, for th ey  pu m p up and ride off. The m illed 

nut m ust be loose and the w ired edge pressed in to its groove  

even ly all round, w ithout th e inner tube in any  place  lying 

betw een the rubber and the m etal rim  ; otherwise undue
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pressure m ay cu t a large hole both  in th e tu be  and cover. 

W hen the wire fits properly all round, tighten up the valve 

and replace spindle, etc., as before.

T yre repairing is a branch w hich  m ay be undertaken 

very  pro fitably  b y  the rider, and a very  considerable saving 

m ay  be effected on  the year’ s expenditure if tyres are 

exam ined frequen tly  and taken in  hand as soon as any 

defect appears. A  cover m ay  often  be saved from  the 

scrap heap if, when a slight bulge appears, it  is at once 

taken off and properly repaired from  the inside, instead 

o f w aiting until it  develops and finally bursts, m aking a 

som ew hat lengthy  jo b  o f w hat w ou ld  have been a short 

one, besides m aking a nasty gash in  the air tube.

T y re  R ep airin g  O utfit.— The repairs to  be first d e ­

scribed m ay  all be undertaken and successfully a cco m ­

plished w ith  the aid o f ordinary rubber solution , patching 

rubber, and rubber-proof canvas or fabric.

In  purchasing rubber solution , get the best, in |-lb. or 

H b .  tins, and n ot in small collapsible tubes. I t  is much 

cheaper bou gh t in the form er w ay, and when there is a 

g ood  qu an tity  o f it  at hand one is n ot so apt to  be sparing 

w ith the solution— a com m on  error w ith  amateurs.

M any cyclists  th ink it  w orth  while to  m ake their own 

rubber solution. H ere is th e m eth od o f preparing it. 

F irst obtain  som e pure unvulcanised rubber. (Vulcanised 

rubber, as from  old  tyres, etc., can not be used for  the pur ­

pose.) W ith  a very  sharp knife k ep t constantly  wet, 

shred it  and then place it  in a b ottle  containing either 

carbon  disulphide or benzene (coal-tar naphtha) ; the 

former solvent has an unpleasant odour. About 1 oz. of
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rubber will m ake from  § pt. to  1 pt. o f solution , so not 

m ore than 1 pt. o f the solvent will be necessary. K eep  

the bottle  in a warm (n ot hot) place, and add m ore 

solvent as required until th e solution  becom es a th ick  

syrup. The rubber will swell up w hen placed in the 

solvent.

The cyclist ’ s ordinary tyre-repairing outfit includes a 

tu be  of rubber solution , french chalk, a piece o f canvas or

F ig . 3 1 .— R e fle x -C lip p er  F ig . 3 2 .— R efle x -C lip p e r

W ir e d -e d g e  T y r e  B ea d ed -ed g e T y r e

fabric, glasspaper, valve rubber (tubing), and sheet rubber 

fo r  patching  the punctured tube. Such an outfit can be 

purchased from  any cycle  repairer or stores, and ranges in 

price from  tw opence upwards ; bu t a better and far cheaper 

plan is to  b u y  the articles separately, especially if an old  

tube is available for use as patching  rubber ; cu t up the 

tu be  at the seam, and then in to round patches o f  various 

sizes.

T estin g  Q u a lity  o f  R u bber in  T y re s .— The use of 

tyres m ade o f in ferior rubber is the cause o f a great deal
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of repairing w hich  otherwise w ou ld  be unnecessary. I t  

should be n oted  th at a high-class cycle  tyre  tu be  should 

be light in w eight com pared w ith a com m on  quality of 

same size and thickness o f sheet. The better th e quality, 

the lighter the rubber and the m ore elastic and tenacious 

it  should be, whereas a com m on , m u ch -adulterated rubber 

will be h eavy and non-elastic, m ore or less. A  “  floating ”  

rubber will float in  water, and on ly  the best rubber will 

d o  this (solid  bulk, n ot a hollow  piece). I f  a small piece, 

o f  the rubber is scratched up w ith  the finger-nail, the 

elasticity can be very  fairly tested b y  a person w ho is 

used to  it.

Surface Cuts in Covers.— Surface cuts in the tread 

o f the cover are the beginning o f nearly all ty re  cover 

troubles, and should be looked  for  and atten ded to  at once. 

W hen the rubber tread gets cu t the w et is let in to the 

fabric, w hich  qu ick ly  rots, and causes unsightly bulges. 

W ith  continued neglect, a burst is inevitable.

W here the cu t has n ot dam aged the inner fabric o f the 

cover it  m ay be treated from  the outside on ly. Th orou ghly  

clean the cover where to  be repaired, b y  brushing w ith  a 

stiff brush, get all grit ou t from  the cut, and finally clean 

it ou t well w ith a rag m oistened w ith petrol, benzolene or 

naphtha, n ot paraffin. (The last-nam ed soon deteriorates 

the qu ality  o f rubber.) G ive th e edges o f the cu t a coa t 

o f solution , w orking it  well in to  the cu t ; allow  to  dry, and 

give another coat. The cu t should then be  filled up w ith 

a little ty re  stopping, w hich  m ay  be  purchased at any 

cycle  shop. Press th is well in to  the cut, and allow  to  stand 

for at least tw en ty -fou r hours before using the m achine
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on the road. I f  the cu t is n ot a very  large one and no tyre 

stopping  is at hand, a substitute m ay be used b y  m ixing 

up som e co tton -w oo l w ith rubber solution  and pressing 

this in, after th e cu t has been prepared as described by  

giving tw o  coats o f solution  and allow ing to  dry. A  small 

piece of unvulcanised rubber com pound , as used for vu l ­

canised repairs, m akes a g ood  stopping for  cuts.

M any cyclists  com pla in  th at th ey  cannot get a stopping 

to stay  in  the cuts after the m achine has been used on the 

road, and generally blam e th e m aterial used rather than 

the w ant o f care in  doin g the jo b . I t  m ust be clearly under ­

stood  th at the cu t to  be stop ped  m ust be perfectly  clean 

before  beginning to  solution  it, and if th e edges o f the cu t 

are roughened w ith a small rasp or file it  will cause the 

solution  to  adhere m ore firmly. A  small cu rved  ty re rasp, 

very  useful for  th is purpose, can be had for  abou t a shilling 

or less. One o f half-round or ova l section  with the end 

cu rved will be  fou n d  the m ost useful pattern.

D eep  C uts in  C o vers.— W h ere a cu t has gone very 

deep so as to  dam age the fabric, d ifferent treatm ent from  

the foregoing  m ust be used. I t  is quite useless m erely to  

plug up the cu t in the outer surface o f the cover if the 

canvas or fabric has been cut, as if this is n ot attended to  

qu ickly  a bulge and burst will result. W hen  the rubber is 

cu t through it  lets in the wet, and thus rots the fabric. 

In  th is case, then, rem ove the cover from  th e rim , and 

repair the inside first. I f  the cu t is small, clean, and 

recently  done, it m ay  n ot be necessary to  take th e cover 

right off, bu t on ly  where th e cu t is. The place should be 

patched  w ith  a suitable-sized piece o f proofed  canvas,
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accordin g to  the size o f the cut. D o  n ot be to o  sparing 

w ith the canvas, bu t cu t it  am ply large enough to  give 

strength to  the dam aged part. Clean the surface o f the 

cover where the patch  is to  go w ith  a clean rag dipped in 

petrol, etc. G ive the place  and proo fed  side o f the canvas 

tw o good  coats o f solution, allow ing the first to  dry before 

giving the second coat. W hen nearly dry  press the 

patch  op  and rub  well dow n, so th at it  adheres firmly. 

Then treat the cu t on the outside as explained above, 

sprinkle som e french chalk  over the parts, an d replace 

the tyre.

W e a k  P laces, B u rsts , etc ., in C overs.— U nder this 

head com e such repairs as where th e canvas or fabric of 

the ty re has develop ed  from  a neglected  cut, and a bulge 

or enlarged place in the diam eter o f the tyre has appeared 

through  the fabric giving  w ay partly, and also such repairs 

as are necessary through  the fabric  giv in g  w ay entirely and 

bursting. In  these cases it  is quite useless to  pu t on  an 

ordinary patch  ju st a little larger than the burst or weak 

place, as th e patch  now  has to  w ithstand the w hole o f the 

strain in th is particular part.

I t  will now  be  necessary to  cu t a pa tch  o f fabric som e 

2 in. or 3 in. longer than th e burst or w eak place and abou t 

1 in. w ider than the  cover when flattened out, so that the 

edges o f the patch  m ay  be brou gh t over the beads or wires 

of the cover. This is necessary, as it  will be seen th at when 

the tyre  is inflated, the pressure o f th e air tu be  will hold  

the edges o f the patch  betw een it  and the rim, thus relieving 

the solution  o f m uch o f th e strain th at w ou ld otherwise 

be the sole su pport of th e cover in th is part. The beads
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or w ired edges will require very  well cleaning and solution- 

ing to  get a good , firm support at these places.

W hen repairing such a place as this, the cover should 

be rem oved from  the wheel and turned inside ou t during 

the operation. The repair o f the outside or tread will 

best be done on  or off the wheel, accord in g  to  the nature 

o f the dam age. I f  it  is a clean cu t or tear w ithout any  of 

the tread being loose from  the fabric, it  m ay  be done best 

w ith the tyre  on  the rim  and partly  inflated. B u t if it 

is a very  bad  place and partly  com e aw ay from  the fabric, 

it m ay  best be repaired off the rim, as the tread m ust 

be lifted  up to  get underneath to  clean the surfaces well 

before solutioning. A fter  repairing and the tyre  is on  the 

rim, it is well to  partly  inflate, b in d som e tape round the 

repaired place tigh tly, and then  fu lly  inflate, leaving the 

tape on  until th e solu tion  is quite dry and the m achine 

is required for use. The longer it  is le ft before using; the 

m ore chance o f a perm anent repair is the result.

L oose P laces in  T read  o f  C over.— I t  will som etim es 

happen th at the tread  will get loose, or com e aw ay from  

the fabric  w ithout any  other dam age occurring. I  his, if 

neglected, will result in  th e grit and dirt from  the road 

getting in through  a cut, and form ing a large, unsightly 

lum p in  th e cover. The best w ay to  treat th is is to  cu t a 

place  in  th e rubber large enough to  w ork the grit and dirt 

out, and th oroughly  to  clean the tw o  surfaces w ith a piece 

o f rag soaked in petro l on  a piece o f stick  ; bu t do n ot begin  

cleaning until every particle o f dirt is w orked out. Then 

a good  coa t o f solution  should be w orked in through the 

cut m ade w ith a small brush. The tw o  solu tioned surfaces
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should be k ept apart as m uch  as possible until the solution 

is alm ost dry, when the parts should be pressed together, 

th e ty re  replaced on  the rim, partly  inflated, and bound 

w ith tape and le ft to  set and dry. In  this, as in all repairs 

to  the cover, other than the smallest, the m achine should 

not be used for  at least a day  after finishing, and if left 

another day  so m uch the better.

G aiter P atch es on C o vers.— A  weak place or burst 

m ay  som etim es be very  effectively  repaired b y  th e use o f 

a gaiter patch , w hich  consists o f a piece o f fabric  w ide 

enough to  go right across the cover and lap round the beads 

to  the centre o f the cover underneath. T h ey  have a thin 

covering of rubber on  the tread, and m ay  be purchased w ith 

various pattern  treads to  m atch  the cover being repaired. 

T h ey  require carefu lly pu tting on, or th ey  will com e aw ay 

at the edges and gradually get loose. The surface o f the 

cover  m ust be very  carefully  cleaned, and it is a great help 

if the surface is roughened w ith a ty re  rasp before  giving  

the first coa t o f solution . Tw o or even three g ood  coats 

should be given, allow ing p len ty  o f tim e for  the previous 

coa t to  dry  before applyin g the next. This jo b  is also 

helped b y  tapin g after the ty re is on  the rim  and inflated.

In  purchasing th e gaiter, select one th at is fu lly  long 

enough to  well cover th e weak place, as it  is useless pu t ­

ting  one on  on ly  ju st the length  o f the bad  place, as it  will 

soon  start to  bulge again each side o f the gaiter.

R e-lin in g  C o v ers .— W here a cover has num erous weak 

places it m ay  be  advisable to  re-line it  rather than repair 

w ith  num erous patches. R e-lin ing  a cover will m ake a 

very  serviceable jo b  o f an otherwise weak and alm ost
E
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useless cover, giving  it  m any m ore m onths o f usefulness. 

The repairer m ust, o f course, use his discretion  as to  

w hether the condition  o f the tread o f the cover is suffici ­

ently g ood  to  w arrant spending the tim e on  a re-lin ing jo b . 

R olls  o f  prepared canvas can be purchased cu t specially 

for  the purpose for  from  9d. to  Is., and abou t \ lb . at least 

o f solution  will be  required.

Turn th e cover inside out, hang it  over a piece o f w ood  

fixed  to  the  w orkbench, so th at it  will hang straight and 

m ay  be  easily handled and  turned round as required. U n ­

roll the prepared canvas or fabric, and run it round the 

cover to  get the correct length . I t  should lap over som e 

4 in. to  6  in ., an d the ends should be cu t diagonally. Clean 

the surface o f  th e tyre  fabric  as previously  explained, and 

give tw o  or three g ood  coats o f solution  and one good  coa t 

to  the p roo fed  side o f th e new m aterial to  be  used for  

relining.

W hen  th e solution  has sufficiently dried, th e lin ing can 

be pu t on. This is a som ew hat difficult jo b  to  do properly, 

so as to  get the lining central. The m ain thing to  w atch  

is to  get it  started squarely, or it  will gradually run off and 

w ork to  one side, so th at there is n o t sufficient m aterial to  

turn over  the bead  or wire at one side an d to o  m uch  on  the 

other. I t  is as well for  the beginner to  get assistance b y  

having the end held ou t straight whilst laying  on  the first 

part. P roceed  b y  getting  a start as squarely as possible, 

laying  on  lightly  in the centre on ly  first until it  is seen 

th at a square and even start has been m ade. Then press 

dow n  to  the edges for  a fo o t  or so, leaving the turning over 

o f the beads or wires until th e last. B e  careful to  press
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dow n the centre first, w orking outw ards to  the edges. This 

is to  avoid  air being trapped betw een the cover and the 

lining.

W hen the end has been reached it  will be  necessary to  

give the part where the jo in t is to  be m ade three or four 

coats o f solution , as being on  the back  or unproofed sur­

face, the solution  will sink in w ith  the first tw o or three 

coats. W hen  the jo in t has been m ade, turn the cover back  

right side out, and trim  o ff the edges w ith  scissors if there 

is any  superfluous m aterial here. I t  is on ly  necessary to 

have sufficient to  lap round the beads or wires w ithout 

show ing the lining w hen the cover is on.

B efore turning th e edges over it will, o f course, be 

necessary to  clean th e surface and give tw o coa ts  o f solution 

as far as the tu rned-over parts will com e.

The surface o f the inside o f the cover m ay now  be given 

a brushing ov er w ith french chalk  and the jo b  is finished ; 

bu t d o  n ot use the cover for  a day  or tw o if possible.

Som e prefer to  bring the lining to  the edges of the cover 

on ly, trim m ing them  off flush w ith the scissors, instead of 

bringing them  right round the beads or wires. This m akes 

a som ew hat neater jo b , bu t is n ot so strong as if brought 

right round.

F ix in g  B an d s or T read s to C o v ers .— The life o f a 

cover  m ay  be greatly pro longed b y  fixing a rubber band 

or tread, w hich  m ay  be app lied to  a new  cover th at is 

likely to  get a deal o f hard wear, or to  a cover th at has 

worn thin  on  the tread  bu t has a sound casing. B ands are 

not particularly difficult to  fit, and m ay  be purchased 

cheaply either in the endless form  or in the length to  be
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jo in ed  up on  the cover. The endless variety  is m ost 

satisfactory when on, th ough  som ew hat m ore difficult to  fit.

Endless Bands.— The under surface o f the ban d should 

be well cleaned w ith petrol, and roughened w ith a tyre  

rasp or wire brush. The surface of the ty re  will require 

to  be treated the same, and if the cover has a prom inent 

pattern  on  its surface it  will be necessary to  rasp this off 

for  the w idth  o f the h an d  to  be fixed. This jo b  is best 

done w ith  the ty re on  the wheel fu lly  inflated.

B efore solutioning the cover or the band, try  the band 

in place to  see how  m uch  stretch  there is in it, and be very  

careful when fixing it on  finally th at th is stretch  is n ot 

exceeded in any  one part, or it  will be fou n d  when the 

last part com es to  be  fixed dow n  th at there is a surplus 

w hich can not be  go t rid  of, except b y  cu tting  the ban d or 

rem oving all or part and beginning again.

Turn the band inside out, and give at least tw o  good  

coa ts  o f solution , and also to  the cover. W hen  the last 

coa t is sufficiently dry, lay  the half o f th e band on  (still 

inside out), then reverse w hen th e half is on  and fix  the 

other half. O nly ju st the centre o f the band should be 

pressed dow n  until the w hole o f it  is in  position . Then 

w ork round gradually tow ards the edges ; bu t do n ot press 

these dow n  until the solution  appears to  be alm ost dry.

W hen fixing these bands the wheel should be  held in 

the forks o f th e m achine, or som e other suitable su pport 

in w hich  it can be  held firm ly and revo lv ed  as required.

Roll Bawds.— First rem ove all the dirt and m ud possible 

with a g ood  stiff brush, rub a rag or cloth  dipped in petrol 

round the cover, and roughen the tread  o f the cover w ith
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a file or rasp. The ty re is now  ready to  receive its first 

coa t of solution . A p p ly  the solution  w ith  a small brush, 

w ith  w hich  it  can be ru bbed  in to the cover better than 

w ith  the fingers. W hile the solution  is drying or getting 

ta ck y , clean the band and cover it w ith solution  in the same 

w ay, tak ing special care th at the solution  is well applied 

round the edges o f th e band. B y  this tim e the cover should 

be ready  for  its second coa t o f solution . This should be 

ru bbed  on  a little  lighter, so as n ot to  disturb the first coat. 

G ive the band another coat, and allow  this to  rem ain for  

ab ou t an hour to  get dry. The band will now  be ready to  

fix  on  the cover. Tw o pencil m arks round the cover will 

form  a guide w hen fixing on  the band, if a guide is neces ­

sary. R o ll up the band, app ly  the end of it to  the cover, 

and unroll the ban d abou t 3 in. or 4 in. at a tim e on  to  the 

tyre . I f  the  band is to o  long, cu t off the rem ainder, so 

th at it  m akes a neat jo in t. Press dow n  the band from  the 

centre and w ork to  the edges to  rem ove all air bubbles.



C H A P T E R  III 

T y r e  T u b e  R e p a ir in g

T estin g  Tube fo r  S m a ll P u n ctu res.— Slightly inflate the 

tu be  and im m erse it, for  ab ou t 6 in. to  8 in. at a time, 

in water con tained in a bow l or pail, slightly stretching 

the  tu be  while im m ersed. G o carefully round the tu be 

until a leakage is m anifested b y  the air bubbles rising to  

th e surface. N ow  m ark the pun cture carefu lly w ith  an 

indelible pencil. A  netted bag  is sold in w hich  to  envelop 

the  air tu be  whilst being tested  ; the cost is ab ou t a shilling. 

B y  this m eans the tu be  can be  in flated m uch m ore than is 

otherwise possible, and the location  of very  small punctures 

is facilitated.

P atch in g  T u b es.— In  fixing a patch  on a punctured 

tube, do n ot be con ten t w ith sim ply rubbing o ff the sulphur 

and chalk  from  the surface w ith glasspaper, bu t clean it 

thoroughly  w ith petro l before  app lying tw o  coats o f solu ­

tion. This also applies to  the patch  ; and do n ot be in 

to o  great a hurry to  fix  the patch , bu t allow  tim e for the 

solution  to  dry  to  the proper “  tackiness.”  W hen executing 

a roadside repair resist the tem ptation  o f hurrying the jo b  

to  get going again, and allow  am ple tim e, as the jo b  m ay  

have to  be done all over again before m an y miles have been 

covered . There is no hard and fast rule as to  the length  of 

tim e to  g ive solution  to  dry, as som e m akes take longer

than others ; bu t it should be rem em bered th at 90 per cent.
54
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of failures are through n ot giving  sufficient tim e. Ten or 

even tw en ty  m inutes m ay  w ith  advantage be given.

C hanging P osition  o f  V a lv e .— I f  the inner tu be  has 

suffered bad ly  in the w ay  o f punctures round ab ou t the 

valve$ or is fou n d  to  leak under the o ld  seating, it is best 

to select a new place for  the seating. T o  rem ove the old 

valve, take off the tw o lock  nuts and plug, unscrew the nut, 

and take off the m etal washer ; th e va lve  stem  now  can 

be easily pulled out. Solution  over the hole a patch  a little 

larger than the o ld  seating. W hen  the new  position  o f 

the valve has been selected, cu t a hole abou t in. in 

diam eter, in the centre o f the under side o f the air tu be  ; 

cu t a piece o f patching  rubber, ab ou t 2| in. b y  1^ in ., to  

the shape o f an elongated diam ond, and cu t a T\ -in . hole 

in the centre o f it. Clean th oroughly  on  b oth  sides, and 

also the surface o f the air tu be  where the rubber patch  is 

to go, w ith  petrol. Solution  the pa tch  on  one side, and 

the surface o f the air tu be  round the hole to  correspond. 

W hen nearly dry, press the tw o together, w ith  the hole 

in the pa tch  true w ith  th e hole in  the air tube. The head 

o f the valve m ay now  be w etted  (to  assist insertion) and 

pushed in to the air tube, and the m etal washer pu t on  

and the nut screw ed up tight. The jo b  will be  strengthened 

b y  soluti oning a piece o f th in  linen fabric  over th e pa tch  

before pu tting  on  the washer and nut.

L e a k y  J oin ts.— I t  will som etim es happen th at a joint 

in the tu be  is fau lty  and consequently  leaks. D o  n ot be 

tem pted to  repair th is w ith a patch , as it seldom  holds, 

the air escaping along the edge under the patch . The best 

w ay to  effect this repair, other than taking the jo int apart



56 C Y C L E  R E P A IR IN G

and re-m aking, is to  undo abou t three parts o f the jo in t, 

roll it  back, clean, and well solution  the tw o surfaces before 

bringing them  togeth er again.

I f  it  is desirable to  take the jo in t w h olly apart, proceed 

as follow s : W ith  a brush app ly  a little petro l to  the jo in t, 

keeping the tu be  slightly stretch ed ; on  con ta ct w ith  the 

solvent the o ld  cem ent will be dissolved and the tu be will 

be fou n d  to  separate. Turn one end inside ou t for  abou t 

3 in., clean it, and pu t som e cylindrical ob je ct  of a suitable 

size in to  the turned back  piece. B e careful th at the tube 

is not tw isted. Clean the outside o f the other end and 

draw this end over the other one to  w ithin 1|- in. o f the 

extrem ity  o f the first one. Then coa t w ith solution and 

lay aside to  get tack y. D ou ble one end back  over the other, 

and allow  sufficient tim e to  dry. Then rem ove the cylinder 

from  the tube, and pull the inner tube ou t straight ; the 

jo in t is now  com plete.

A  P uncture “  S top p in g ”  M eth od .— F or m ending 

small punctures, an A m erican writer has recom m ended  a 

device consisting o f a large darning needle w ith its poin t 

inserted in to a w ooden  handle. There are tw o pins also 

in the handle, projectin g  from  opposite sides, and the top  

of the needle is cu t off, leaving the end o f the eye open. 

Th e idea is easily grasped T o  m end a puncture, stretch  

elastic rubber bands over the pins and through the slot 

in the end o f the needle as tigh tly  as possible until ju d g ­

m ent show s th at there is enough rubber to  fill the puncture. 

Then insert needle and rubber through the pun cture in the 

tyre, th row  the rubber off the pins, and w ithdraw  the needle. 

The rubber being tigh tly  stretched will con tract when
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released, filling the puncture and leaving a small lum p 

inside and outside o f the tyre. The outside lum p will soon 

wear off. B efore inserting the rubber it  is well to  reamer 

the hole sm ooth  b y  heating the needle w ith  a m atch, and 

then searing the edges o f the hole.

Valves.— The ty p e  o f valve w ith  w hich  m ost tyres are 

prov ided  is o f th e W ood s  pattern , shown in Figs. 33 to 35.

F igs . 33  to  3 5 .— W o o d s ’ V a lv e

The stem  or plug o f the  va lve  and its sheath o f indiarubber 

are shown b y  F ig. 34. The com plete  va lve is shown in 

section  b y  F ig. 35, in w hich  a  is the b o d y  o f the valve 

w ith a circular head b  ; betw een this head and the lipped 

plate c  the air tu be  o f the tyre  is pinched b y  the nut d . 

The lips F F rest in the wheel rim , and the nut e , on being 

screwed tigh t against the inside o f the rim, holds the 

whole valve firm ly in  position . The va lve plug g  is  shown
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in section b y  F ig. 3 4 ; the projectin g  ears j  j  fit into slots 

in the end o f the b o d y  of the valve , and thus the plug is 

prevented  from  turning. The sleeve k  screws on  to  the 

b o d y  a  and holds th e plug in position  ; this plug has a 

small hole drilled nearly through it lengthways, and 

another hole through  the side m eets this as shown. 

W hen the dust cap L  is rem oved  from  the stem  the in ­

flätor can be screwed on  in its place ; the air is forced 

through the small hole, and b y  stretching the rubber 

reaches the ty re  tube. W hen the force o f air ceases the 

rubber closes over the small hole in the side o f the plug. 

W hen the ty re is pu m p ed  up sufficiently hard, unscrew 

the inflätor and replace the dustcap. T o  deflate the tyre  

unscrew the sleeve K tw o or three turns and draw the 

plug G  outwards, and the air will escape, m is for attach ­

ing the dustcap chain.

L e a k y  Y a lv e .— A  valve m ay  leak at three places : 

where it  is fitted to  the air tube, betw een the m ain part 

and the rem ovable piece, and at the extrem e poin t o f the 

valve when the cap is rem oved. Th e first m ay  be caused 

b y  the nut n ot being tigh t enough to  hold  the head of the 

valve dow n  on the seating. The rem edy  is to  tighten 

the nut. Or it  m ay  be caused b y  the head o f the 

valve having  cu t in to the tube. In  this case re-fit- the 

va lve in a fresh place, an d fix a pa tch  over the old  va lve 

hole. T o  fit the valve , cu t a circular hole | in. in diam eter, 

wet the head o f the valve , and push it through. Solution  

the under side o f the va lve  tab  and also the surrounding 

surface o f  the air tube, then press the tab  dow n.

The second and third are caused b y  a perished or torn
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valve rubber. The rem edy is a new valve rubber, bu t 

som etim es reversing the o ld  one will answer.

V alve leakage is occasionally fou n d  to  be due to  a piece 

of grit under the  valve rubber, or the rubber n ot covering  

the small hole in the va lve  stem  properly.

R ep eated  B u rstin g  o f  T u b e.— R epeated  bursting o f 

a tu be  is p robab ly  due to  careless replacem ent o f the tyre  ; 

or it  m ay  be th at th e tu be  is to o  big. R epair the burst, 

and inflate the tu be  until it assumes a circular shape. 

P lace the valve stem  through  the hole in the rim , and tu ck  

the tu be  all the w ay round in to the bed  o f the rim . Then 

slip the cover on  as far as it will go  ; p robab ly  there will 

be an obstinate portion  abou t 12 in. long. O pposite this 

part place the tw o thum bs in  betw een the rim  and the 

cover, and slide them  in opposite directions. This will 

enable a little m ore o f the cover to  be slipped on . R epeat 

this until the cover slips in to  place. B efore inflating, 

glance round the tyre, and see if the tu be  is n ipped an y ­

where. T ighten the valve nuts, and inflate the ty re  until 

°n ly  a slight im pression can be m ade b y  pressing w ith the 

fingers.

D efective  V a lv e  o f  Single Tube T y r e — In  the event 

o f the valve spring o f a single tu be  ty re having becom e 

Weak and failing to  keep th e pin  up to  its seating in the 

v alve, unw ind the brass wire w hich  secures the m etal part 

o f the va lve  in th e rubber neck. The m etal part can  then 

Pc pulled ou t and the va lve  taken to  pieces. I t  will be 

fou n d  th at the m ovab le  part has rested ; clean this b y  

scraping, and replace. I f  the spring should be  fou n d  to  

fic too  weak or broken, replace it w ith a new one, or pull
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out the o ld  one a little to  strengthen it. I f  the valve is a 

pin  w ith  a conical rubber head, this will be all that is neces ­

sary ; bu t if it  has a brass head, this should be ground in 

to  its seat w ith  a little crocus and oil, or a little “  G lobe ”  

or “  M atchless ”  m etal polish.

Cold V u lca n isin g  T y re  R e p a irs .— There is a process 

o f co ld  vulcanising w hich  those w ho are n ot con ten t w ith 

the effects o f ordinary solutioning m ay care to  pu t to  the 

test. In  ordinary vulcanising, rubber m ixed w ith sulphur 

is m aintained at a good  heat until chem ical reaction  is 

com plete, and the properties o f the rubber have altered 

in several im portan t particulars. There is now  on the 

m arket a num ber o f small steam -heat vulcanising plants 

designed to  m eet the requirem ents o f m otorists, w ho find 

that patches stuck on  w ith solution alone are quite unreli­

able. V ulcanisation  con verts rubber cem ent in to a material 

alm ost identical w ith the ty re  itself, and obv iou sly  greatly 

increases the strength o f the jo in t ; bu t h ot vulcanisation  

is out o f the question in the case o f the huge m ajority  of 

repairs to  ordinary cy cle  tyres. Possibly, how ever, co ld  

vulcanisation  w ou ld prove  successful if rapidly  and skilfu lly 

carried out. The agent em ployed is a solution  o f 1 part of 

sulphur chloride in 12 or 15 parts o f carbon  bisulphide (the 

latter is also a w ell-know n solvent o f rubber). E xperim ent 

should proceed  on  the fo llow ing  lines : A p p ly  a solutioned 

pa tch  in the ordinary w ay, and then cover the pa tch  and 

the edges w ith  th e solution .

A nother suggestion is to  get the rubber-solutioned part 

of th e ty re  and the patch  to  the critical state o f tackiness, 

have both  ready  to  com e in to  con tact, coa t one o f them
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w ith the vulcanising solution , and press together w ithout 

wasting a second. Success b y  this m eth od  is n ot prom ised, 

bu t the experim ent is w orth  trying.

P orous T u bes.— A  com m on  m eth od  o f im provin g a 

porous tu be  is to  pour in to it, through the va lve  hole, a 

quan tity o f rubber solution  m ade sufficiently th in  by  m ixin g 

with benzene. Turn the ty re abou t so th at the solution 

runs all over the inside, and continue the tw isting and 

turning until the solution begins to  set, then leave the 

valve open for  a day  or so. I t  will be necessary to  half 

inflate the tu be  im m ediately  after in troducin g  the thin 

solution . The m eth od  is likely to  prove a m essy business. 

It  has been said that the in troduction  o f french chalk  into 

the ty re (using a small funnel) n ot on ly  stops up the pores, 

but preserves the inside o f the tube.

K eep  T y res in th e  S h a d e .— W hen m aking a halt on 

the road, see that the tyres are protected  from  the sun, 

by  standing the m achine in the shade as m uch as possible. 

For if the stay is a length y one, som e o f the patches on the 

inner tu be  m ay  lift slightly, and prove  very  difficult to  

repair, as the  escape is so slight th at it  o ften  can be de ­

le cted  on ly  b y  stretching under water. V ulcanised patches 

Would be  free from  this risk.



C H A P T E R  IV

C y c l e  E n a m e ll in g  a n d  P la t in g

Th is  chapter will give in form ation  on  tak ing dow n  a 

m achine for  re-enam elling and plating, a jo b  w hich  any 

am ateur can tackle, and one for w hich  very  few  tools  will 

be required b ey on d  the ordinary tools  w hich  every cyclist 

generally possesses. M oreover, it  is a jo b  on  w hich a 

considerable saving in expenditure is m ade over the usual 

practice  o f delivering the com plete  m achine to  the cycle  

agent to  deal with.

In  large towns, now, there are always firms th at do 

enam elling and plating  for  th e trade, and w ho will under­

take the w ork for  a cu stom er w ho is n ot in the trade, p ro ­

v ided  he prepares th e parts prop erly  for  them . A lthough  

n ot charging the regular trade price, th ey  do the w ork for 

m uch less than w ou ld be the case in the ordinary w ay. 

The am ateur will have th e satisfaction  th at the w ork has 

been th orou ghly  prepared so as to  give th e best and m ost 

lasting results. P laters m ust properly prepare the w ork 

before th ey  can  plate it  ; bu t enam el can be applied over 

alm ost any  surface, bu t the poorer the surface the poorer 

will be  the final result.

R u stin g  U n d er E n a m e l.— D ou btless the cyclist has 

often  observed the w ay cycle  fram es rust under the enamel 

and gradually blister and th row  the enamel off, and has 

been at a loss to  understand the reason o f it. The trouble
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is caused b y  the fram e not being properly cleaned bright o f 

all rust before  the first coa t has been applied ; or, even if 

the fram e has been properly cleaned, it has been left to  

lie ab ou t and get rusty ; or again, has been handled with 

dam p hands after cleaning.

E x a m in in g  for R ep a irs .— B efore proceeding to  take 

the m achine to  pieces, look  over it  well and see th at any 

necessary repairs are execu ted  before  sending the parts 

away, and n ot after. A  wheel m ay  w ant truing, a crank 

or pedal pin  straightening, etc., so do any of these before 

taking dow n.

R em ovin g  th e  F ittin g s . —  C om pletely strip the 

m achine of all fittings, and pu t the parts to  be replated 

in to a b o x  b y  themselves. Take ou t all bearing parts, 

b ottom  bracket axle and discs, fron t fork  from  the head, 

rem oving the ball races from  head unless th ey  are very  

securely fixed in their places, a3 th ey  m ay  get knocked 

ou t at the enameller’ s and lost. Take ou t the hub 

spindles and pedal spindles, w rapping the balls from  each 

part up separately and m arking them  to  where they  

belong.

Som e difficu lty m ay  be encountered in rem oving  pedal 

spindles from  the cranks, as generally one is pu t in with 

a right-hand thread and one w ith a le ft-hand thread ; bu t 

not always in the sam e w ay b y  all makers, som e putting 

the left-han d threaded pin  on  the left side and som e on 

the right. Som e early pattern  m achines have right-hand 

threads to  both  sides, so it will be  well to  be sure which 

threads are used before  forcing  them , as th ey  m ay  be on ly  

forced  up tighter. Should they  prove  very  difficult to
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rem ove, no harm will be done if th ey  are left in the cranks ; 

bu t the platers prefer them  rem oved.

R em ovin g  H an d le  G rip s .— Tyres m ust, of course, be 

rem oved from  the rims and grips from  the handle-bars. 

The latter is a jo b  th at requires care, as th e grips m ay 

very  easily be spoilt in getting them  off the bars. They 

are generally fixed  on  w ith solid-tyre cem ent hot, and m ust 

therefore be  m ade h ot to  rem ove them . One w ay  to  do 

this is to  hold the bar in the gas flame, as near to  the grip 

as possible w ith ou t burning the grip. Th ey  are m ostly 

cellu loid  now  or cellu loid  tipped, and therefore very  in ­

flam m able. D o  n ot hurry the job , bu t let the heat w ork 

up to  the end gradually, then tw ist the grip off w ith the 

hand. A nother w ay is to  pu t it in to h ot water until the 

cem ent is softened ; bu t as this also softens the cellu loid, 

care is required in taking off, or the grip  is spoiled. I f  the 

grips are o f the cork variety  and som ew hat the worse for 

wear, it  will be advisable to  fetch  th em  off w ithou t cerem on y 

and fit new  ones ; th ey  are cheap enough.

P rep a rin g  P a rts  fo r  P la t in g .— I t  is n ot necessary, 

as is som etim es com m on ly  im agined, to  polish  up the 

parts w ith  em ery -cloth  before sending to  th e plater’ s. I t  

is on ly  necessary to  w ipe th e greasy parts, and take every 

part to  pieces th at is possible. R em ove  all nuts, pins, 

screws, etc., and send them  detached. D o  n ot pu t nuts 

back  on  the spindles, etc., bu t leave th em  loose.

T ak in g  W h e e ls  to  P ieces.— I f  it  is decided to  have the 

hubs replated, this will necessitate taking the wheels to  

pieces and, o f course, rebuilding them . I f  th is is co n ­

sidered too  difficult a job , and the plating  is n ot very  bad ly
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worn, it  m ay be advisable to  let this part go  w ith  a good  

clean up w ith som e g ood  m etal polish . Taking a wheel to  

pieces and rebuilding is, how ever, n ot very  difficult, and 

b y  the aid  o f instructions given  in an earlier chapter, the 

w ork m ay be tack led b y  anyone w ith  average ability.

M ak in g  L ist  o f  P a r t s — W hen all th e  parts to  be 

sent to  the plater’ s are ready, a list should be m ade o f 

every  part to  a ccom pan y  them , and a dup licate k ept for 

checkin g o ff when th ey  are returned, as the platers som e ­

tim es lose small parts in the vats, and then declare th ey  

were n ot received  ; so be precise w ith this list. M ention  

each part separately, except the very  small screws and 

nuts, w hich  m ay  be listed as so m any small screws and so 

m any small nuts, etc. W hen the good s are returned, 

check  them  o ff carefully w ith  the list before starting to  

use an y  o f them , and at once app ly  for  an y  th at m ay  be 

missing. I f  the fron t-fork  crow n is to  be plated , the forks 

should be cleared o f the o ld  enamel before sending. B rake 

blocks should be rem oved, and if bad ly  w orn, new  ones 

procured.

P a rts  fo r  E n a m e llin g .— The parts for  enam elling 

can now  be taken in hand. These will com prise the fram e, 

forks, m udguards (if any), and the wheels. I f  the hubs 

have gone to  the plater’ s, the wheels m ust w ait until th ey  

are rebuilt, when th ey  can be sent w ith  the fram e, etc. 

The rims in an y  case will have to  be cleaned o f all the old  

enamel.

R em ovin g  Old E n a m e l.— There are several w ays in 

which the o ld  enam el m ay  be cleaned off the various parts. 

W here a lo t of such w ork is done, the o ld  enamel is stripped
F
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off b y  placing the w ork in  tanks o f h ot potash ; but th is 

will, o f course, be outside the scope o f the am ateur under ­

taking  one set of w ork on ly. M any scrape the enamel off 

w ith a blunt knife, finishing w ith em ery-cloth  ; bu t this is 

a slow process, and m ay be im proved  on  if a brazing b low ­

p ipe or blow -lam p is available. H eat ab ou t 1 ft . at a 

tim e until the enamel is soft, and then scrape off ; or if a 

wire brazing brush is at hand, brush it  off w ith  this. The 

blow pipe and wire brush is quite a satisfactory m ethod, 

especially when getting round the lugs and awkward 

places, where co ld  scraping w ou ld be very  tedious. This 

m eth od  is said to  be in jurious to  the tu bing  ; bu t it is n ot 

so, as th e heat used tends to  release an y  stresses w hich 

m ay  be present in the steel caused b y  the v ibration  and 

constant use and ham m ering on  the road. The heat should 

n ot be sufficient to  m ake the lightest tu be  at all red, but 

ju st sufficient to  soften  the enamel.

The use o f a chem ical enam el-rem over is possible, but 

n ot custom ary. F or this, d issolve 1 lb . o f com m on  caustic 

soda in 1 gal. o f water, and app ly  th is h ot ; allow  to  stand 

fo r  a short tim e, then wash off w ith h ot water and a brush. 

Take care th at the caustic soda does n ot get on  the hands, 

as it has a pow erful action  on  the skin.

P o lis h in g .— W hen  all parts have been th oroughly freed 

from  enam el and coo led  dow n, finish off w ith  em ery-cloth , 

using N o. 2 or N o. first, and finally polishing off w ith 

F F  or 0 ,  well scouring the tubes lengthwise and finishing 

o ff round the lugs w ith  narrow strips o f c loth  used cross ­

wise.

N ow  the finish and appearance o f the enamel will depend
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m ain ly on  the sm oothness o f  the finished surface o f the 

w ork to  be coated  ; the very  best o f  enam elling will look  

poor if applied to  a rough surface. Therefore, th e higher 

degree o f  finish th at is pu t on  the w ork before  enam elling, 

the better will be the u ltim ate result. A fter the final 

polishing, dust and rub over w ith a clean piece o f linen 

rag dipped in turpentine, and after th at do n ot handle the 

tubes w ith  the bare hand, bu t wrap som e paper round a 

convenient part for  handling. I f  a very  h ighly finished, 

glass-like appearance is required, as seen on  new  high- 

class m achines, the w ork m ust be hand polished after the 

final coa t ; bu t th is will, pf course, be charged extra for. 

I t  is n ot every  enam eller w ho can undertake hand polishing, 

as it  is generally done b y  w om en w ho d o  nothing  else ; 

bu t m ost large firms will do  it  if specified for.

P re ca u tio n s .— Precautions m ust be taken th at the 

threaded parts, such as the inside o f  th e bracket, lubricator 

holes, etc., do  n ot get filled up w ith  enamel, as th is will be 

fou n d  very  troublesom e w hen re-assem bling, especially if 

taps are n o t available w ith  w hich  to  clean ou t the threads. 

W ood en  plugs or  corks should be  screw ed in to  these parts 

to  keep th e enam el from  getting in. A noth er item  w hich  

m ay  be overlook ed  is th at when the pin  an d nut w hich  

hold the top  o f th e back  stays to  the seat lug are rem oved, 

there is n o su pport for  th e back  forks, an d it  m ay  happen 

if th e fram e is roughly  handled th at th is part m ay  get 

bad ly  strained an d ou t o f truth , so it  is as well to  fit a 

du m m y pin  and nut in this part to  preven t this.

R e -asse m b lin g  th e  P a rts .— W hen  th e parts have 

been received back  from  the enam ellers and platers and
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checked off, proceed  to  re-assem ble as fo llow s : P u t the 

spindles back  in to  the wheels, oiling w ith som e good  oil 

at the same tim e. R e-fit  th e tyres, if th ey  are air-tight 

and covers sound. N ow  tak e the back  fram e, fit the pin 

and nut to  the back  stays and the seat lug first.

N ext fit th e lubricators to  the bracket, then th e chain- 

side bracket disc. F it the bracket axle, balls, and other 

disc. Then fit on  th e cranks and the chain wheel, seeing 

th at the  cranks are in line and the cotter  pins properly 

fitted. A d ju st the bearing until there is no shake, and 

lock  up w ith  th e disc cotters. N ext assem ble the pedals, 

and screw up tigh tly  in to  the cranks. I f  the pedal pins 

have n ot been rem oved from  the cranks, assem ble the 

pedals before fitting th e cranks and chain wheel on  to  

the axle.

N ow  fit the back  wheel in position , pu t on  th e chain, 

and ad ju st up. I f  the m achine has fixed m udguards, fit 

th e guard before pu ttin g  in th e wheel. F it  the fron t wheel 

in the  fork , an d assem ble th e head parts. Then fit the 

brake parts to  th e handle-bars, fix  the grips, and pu t the 

handle-bars in  place.

The other parts can  now  be fitted up as desired, and 

w ith  a general run round all nuts and screws and final 

ad ju stm en t o f  seat pillar and handle-bars, the m achine 

is ready  for  the road  again, and should look  as good  

as new.

A ffix in g  T ra n sfe r s .— T o preserve the  original appear ­

ance o f th e  m ach ine an d m ake it  look  finished, one or tw o 

transfers o f th e m akers w ill be  required. These can gener ­

a lly  be  obtained  from  the m akers o f the m achine free if
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w ritten  to  and a stam ped envelop e sent for  return, the 

num ber o f the m achine given, an d saying th at the m achine 

has been re-enam elled. The enam eller will fix  th em  on 

properly if to ld  ju st where th ey  are required ; or if it  is 

preferred to  fix  them  at hom e, a little g ood  gold-size is 

required. P lace th e transfer face upw ards on  a flat sur­

face, and give the pattern  on ly  a th in , even coa t w ith a 

small cam el-hair brush. L et this stand until alm ost dry, 

so th at it on ly  ju st feels “  ta ck y  ”  when tou ch ed  w ith the 

finger tip. P lace in position , carefully press dow n, and 

rub firm ly all over  w ith  a piece o f rag, being very  careful 

not to  m ove  the transfer in its place, or it  will be spoilt. 

N ow  dam p the  surface o f the transfer w ith a sponge and 

warm  w ater for  preference, and after tw o or three m inutes 

lift one corner and  peel off. W hen quite dry  g ive  the sur­

face  o f the transfer a coa t o f  the gold-size or transparent 

varnish. I t  should be stoved  to  set the varnish  properly  ; 

bu t in the absence o f a stove  w arm  the back  o f th e w ork 

ov er a gas je t, being careful n ot to  m ake it to o  h ot and so 

blister the gold . D o  n ot be in to o  great a hurry to  pu t 

the transfer on  after  gold-sizing  it, bu t let it  get a g ood  

dry  “  ta ck  ”  before  app lying . N in ety  per cent, o f failures 

in transfer fixing are caused b y  n ot giv in g  the gold-size 

tim e to  set properly . Shou ld it appear rather to o  dry, 

slightly warm  the surface o f  the w ork before pu tting  on  

the transfer.

The fixing o f transfers is a fa ir ly  sim ple operation  when 

the surface to  w hich  the transfer is to  be  app lied is a flat 

panel or a round bar ; bu t in the case o f a m udguard, 

where the surface is parabolic, it  is very  difficult to  press
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paper in to  perfect con ta ct and keep it  there. I t  will 

pucker m ore or less round th e edges and refuse to  sit. The 

operation , how ever, m ay  be carried ou t successfully if the 

fo llow ing  plan is adop ted. P rocu re  a ru bber strip abou t 

2 in. w ide and 1 ft . 6 in. in  length  (a piece o f th e inner tube 

o f a tyre  is ju st the th ing) ; then w ith  a harness-m aker’ s 

leather pu nch  m ake a num ber o f holes through  this rubber 

strip, and  having  laid on  the transfer, proceed  to  w ind the 

strip ov er it  as a surgeon w inds a bandage round an in jured 

lim b. A s the rubber is stretch ed in the w inding, it  will 

press th e transfer even ly  and keep it  pressed all the tim e 

in con ta ct w ith  th e sized surface. The ob je ct  o f the holes 

in  the strip is to  allow  o f evaporation  o f the size or fixing 

varnish. I t  is o ften  g ood  to  m ake a few  slits round the 

edge o f the  transfer w hen th e surface to  be decorated is 

very  con vex .

Trade Method of Stove-enamelling a Cycle.— A s

this h andbook  will alm ost certainly  get in to  th e hands o f 

m any workers w ho have the use o f a stove  or oven  capable 

o f being heated to  500° F . and large enough to  tak e a 

cy cle  fram e, instructions will now  be given on  the trade 

m eth od  o f enam elling a m achine.

A  separate room  will be  required for  th e enamelling, 

as it  is im possible to  obta in  clear results if it  is carried out 

in  a shop where other w ork is in progress— th at is to  say, 

w ork o f a nature to  create dust, dirt, or v ib ration . G ood 

w ork cannot be  expected  if th e least dust is in circulation . 

The room  need n ot be large or very  lo fty , as long as there 

is accom m odation  for  the stove and a w ork-ben ch, and 

room  to  m ove abou t conveniently . The room  should be
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free from  draughts, and be regularly sw ept ou t once a week, 

including the roof, walls, floor* and bench, while the inside 

o f the stove should be w iped ou t w ith  rag m oistened w ith 

turps. The rods and hooks should also be w iped over fre ­

quently, and the floor sprinkled w ith  w ater before beg in ­

ning work. I t  is also necessary th at the clothes o f the 

operator should be free from  dust.

The stove should be o f a size adapted to  th e qu an tity  

o f w ork likely to  be done. F or  a repairer or agent, a stove 

holding from  tw o to  three sets will be sufficient, an d this 

should be fitted w ith the necessary heating arrangem ent 

to  enable a heat o f at least 400° F . to  be obtained. The 

handiest and cheapest form  of heating for  small stoves is 

gas, using atm ospheric burners ; where gas is n ot available, 

a large blow -lam p m ay  be  used for  the very  sm all stoves. 

The stove should be fitted w ith  a th erm om eter reading to  

abou t 500° F ., so attached  th at the m ercury bu lb  is inside 

the stove ; or the w hole therm om eter m ay be hung inside, 

and a small plate-glass panel let in to  the door through 

w hich  to  read it. A  ventilator should be fitted in the to p  

o f the stove, w ith m eans o f opening and shutting. The 

usual sheet-iron  flap over the to p  o f the ventilating  pipe 

is not recom m ended, as it  is liable to  cause dust to  fall 

inside the stove  w hen being open ed and shut. A  plain open 

pipe is better, w ith  a piece  o f th in  board  or enam elled sheet 

iron  as a cover, w hich  can be  gently  lifted  on  or o ff w ithout 

creating dust. I f  the inside o f the stove  is le ft uncoated, 

it  qu ickly  rusts and causes rust particles to  fall on  the 

least shaking or knock in g  ; it  should therefore be coated  

over w ith any  old enamel or japan, the rods and hooks b v
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means o f w hich  the w ork is suspended being treated in 

the same w ay.

The w ork-ben ch should be covered  w ith sheet zinc, and 

should be carefully  dusted and w iped over w ith  a paraffin 

rag at least on ce a week. A  stand o f som e k ind  is handy 

for  wheel enam elling ; one th at will hold  the wheel b y  the 

spindle, or b y  passing a rod  through  the hub, so th at the 

wheel m ay  be revolved  thereon, is preferable.

Suitable brushes, enam el and enam el pots , com plete 

the  outfit. The best form  of brush is a flat cam el-hair about 

1| in. to  in. wide, w ith  the hair set in  tin , separate 

brushes being kept for  first and second coatings. T o  use 

one brush for  bo th  coatings is m istaken econom y. The 

brushes m ust be k ept v ery  clean and free from  dust. I f  

frequen tly  used th ey  m ay  be le ft in the enamel, bu t when 

on ly  occasionally  handled th ey  should be washed ou t in 

turps and pu t carefully  aw ay. In  an y  case th ey  should be 

th orou gh ly  washed ou t at regular intervals, first in turps 

and afterwards in very  h ot w ater w ith  soap and soda, or a 

strong  soap pow der, such as H u dson ’ s dry  soap or “  C om po ”  

soap pow der, w orking the soap well in to  the roots  o f the 

hairs. Th ey  should be  rinsed and dried th oroughly  before 

being used again.

T in  enam el pots, such as salm on or preserved-fruit tins, 

well cleaned out, m ay  be used, and  a piece o f stout spoke 

wire should be fitted across from  one side to  the other, 

abou t tw o-th irds up from  the bottom , for  w iping the super ­

fluous enam el off the brush and for  supporting  the brushes 

when le ft in the enamel. A  small h ook  should be screwed 

in to the brush-handle, at suGh a height th at when the brush
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is suspended b y  it  the end o f the brush will n ot quite tou ch  

the bottom  o f the pot.

Care is required in selecting a g ood  m ake o f enam el, 

w hich  should be obtained  from  a reliable m anufacturer. 

F irst-coatin g  and finishing enamels cost abou t 6s. per gal., 

and can be had in £-gal. tins, ready  for  use. The finishing 

enamel, however, generally requires th inning dow n, w ith 

turpentine for  preference. The correct thinness can on ly  

be fou n d  b y  practice. W hen th e enam el is o f  the proper  

consistency, the brush w orks freely and sm ooth ly  over the 

tubes ; when to o  th ick , it  causes th e brush to  drag on  the 

w ork, and tends to  pull ou t the hairs. I t  is im portan t th at 

th e enam el should be kept in a suitable w arm  place, such 

as on  a w ooden  shelf near the stove  ; do n ot keep it  on  a 

co ld  stone or brick  floor. W hen  th e enamel has been open 

in the p o t  a considerable tim e it m ay  becom e dirty. 

I t  will then be necessary to  strain it through fine 

m uslin or  a linen rag before clear w ork can again be 

prod uced .

B ear in m ind th at the higher degree o f  finish th at is pu t 

on  the w ork before  enam elling, the better will be the result. 

The w ork should be well ru bbed  dow n  w ith  em ery cloth , 

b o th  coarse and fine, say N o. 2| or N o. 3, and then finished 

w ith  N o. 1 ; and the lugs and sharp corners should be well 

polished w ith  strip emery. In  large cy cle  w orks the fram es 

are b ob b ed  before  enamelling, and thus given  a h ighly 

polished surface to  receive the enamel. W hen  the fram e, 

etc., has been thus prepared, it  should be th orou gh ly  dusted 

w ith  a linen rag ; a flu ffy co tton  rag m ust n ot on  an y  

accou n t be used. A ll holes and corners shou ld be well
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dusted out, and finally w iped over w ith  a linen rag and a 

little turpentine.

Im m ediately after the w ork has been finally w iped over, 

app ly  the first coat, starting, in  the case o f a cycle fram e, 

at the fork  ends, inside the back  forks and stays, thence 

to  the dow n  tube, top  and b o ttom  tubes, and finishing off 

at the head. Sufficient enam el should be  taken up on  the 

brush to  cover properly and to  w ork freely w ithou t drag ­

ging. I f  applied to o  freely it will be  likely to  “  ribble ,”  or 

lum ps will form  on the low er parts in the stov in g. W hen 

th oroughly coated, hang at once in  the stove ou t o f the 

w ay. The first coa t should be hung the opposite wa> to  

the finishing coa t— th at is to  say, a cycle  fram e should be 

hung head dow nw ards w ith  the first coat, and fork  ends 

dow nw ards w ith the finishing coa t, so th at any  surplus 

enamel likely to  form  lum ps when stoved  hard will be on  

the under side. In  hanging the w ork, arrange it  so that 

no tu be  hangs quite horizontally.

Stove for one hour at 380° F ., leaving the ventilator 

open  for  the first five  m inutes or so after lighting the gas 

and closing th e stove. C arefully hang the w ork up with 

th e wire hooks or rods running across the to p  o f the stove, 

w ith ou t an y  scraping m ovem ent. I f  the w ork requires 

shifting, lift  it gently, and do n ot slide it  along the rod. 

The less handling the w ork has after being finally w iped 

over  the better— in fact, som e enamellers use a g love to  

avoid  the  m oist hand com in g in  con tact w ith  the work. 

Close th e door slowly, so as n ot to  create a draught or dust.

A fter the first coa t has been stoved  hard, it  should be 

ru bbed  dow n  w ith  pow d ered pum icestone and water until
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all inequalities are rem oved, using a piece o f o ld  alpaca for  

the purpose. Take care th at th e corners and edges of the 

lugs are n ot ru bbed  bare, or th e parts will show  up brow n 

after th e finishing coa t ; also rem ove all dust from  the 

rubb in g-dow n process. The sm ooth er the surface is pre ­

pared b y  this rubb in g-dow n process th e h igher will be  the 

finish o f the last coat. I t  can be over-don e b y  using too  

m uch pu m ice or  exerting to o  great a pressure, thus rubbing 

through the enam el to  the bare steel in  places, w hich  are 

likely to  show  up brow n  w hen finished.

T w o coa ts  are generally em ployed  in finishing, th ough  

on first-class work, and w ork  th at is to  be hand-polished, 

three coats are som etim es given, one w ith  first-coating  

enamel and tw o  w ith  second or finishing enamel. P roceed  

in the sam e m anner as in th e first-coating, tak ing special 

care to  cover all parts evenly, an d to  rem ove an y  brush 

hairs or dust specks before hanging th e w ork in  the stove. 

S tove at abou t the  sam e heat for  one and a quarter to  one 

and a half hours.

I f  the foregoing  instructions have been carefully 

observed, the  w ork should com e ou t fairly  sm ooth  w ith  a 

h igh finish. The glass-like surface, how ever, seen on  high- 

grade cycles, absolu tely free from  an y speck on  the enamel, 

can on ly  be  ob ta in ed  b y  hand-polishing after th e finishing 

coat. This is done b y  rubb ing dow n  lightly  any inequalities 

w ith pum ice pow der and  water, w hich  is th orou gh ly  

w ashed off. The surface is then polished w ith  pow dered  

b lack  rotten -stone and w ater, w hich  is finally w orked off 

w ith the bare hand until a high degree o f polish  is o b ­

tained. an o ld  piece o f silk being used for  finishing off.
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The process o f re-enam elling a cycle  at hom e neces ­

sarily differs from  the above, as described in the n ext 

chapter

Method of Cycle Plating.— I t  is ou t o f  the question  

to  give in  this h an dbook  fu ll instructions on  cycle  plating. 

A n  am ou nt o f  in form ation  on  various electrical m atters 

w ou ld  have to  be given, and there is no space for  th at 

in  this book . “ E lectro -p la tin g ”  (a com pan ion  “ W o r k ”  

h an dbook ) should be  consu lted if a w ork ing guide to  cycle  

plating  is required. B u t inasm uch as th is book  will be 

read b y  a large num ber o f peop le in the cycle  trade as well 

as b y  am ateurs, it  is desirable to  sum  up the chief poin ts 

in the execution  of h igh-class plating. C om plaints concern ­

ing the du rab ility o f n ickel-p lating  on  cycles  are com m on  

enough, bu t th ey  were n ot so frequent in the early days 

o f the cycle  boom . The platin g  then, in  general, was o f 

a superior qua lity, besides w hich  cyclists  rode  principally 

for  pleasure, and  con sequ en tly  during inclem ent weather 

well greased an d w rapped up their m achines. M any 

platers con ten d  th a t rustless plating  cannot be done in 

n ickel, bu t a w orker o f long  practical experience in the 

trade asserts th a t fo r  all ordinary purposes it  can. Som e 

firms are try in g  to  get over the difficu lty b y  using silver 

instead o f n ickel. Silver, how ever, is n ot suitable for th is 

purpose ; it is to o  soft, and therefore liable to  abrasion, 

not to  m ention  th e extra cost.

M uch b a d  w ork  is due to  careless polishing. A ll arti ­

cles, unless in very  g ood  condition , should be  passed over 

three grades o f  em ery on  suitable bobs. F or  circular w ork, 

such as handle-bars, etc., the so ft felt bobs adapt them selves
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readily to  the con tou r o f the article. F or  flat w ork, such 

as cranks, nuts, etc., th e leath er-covered w ood  bobs  need 

no im provem ent. A fter  being properly  m an ipu lated on  

these bobs, the articles should then be finished w ith  a 

grease m op  and flour em ery, and afterwards w ith a d ry  

lim e m op, when the surface can be exam ined and an y  

defective place m ade good . The m etal deposited  will n ot 

cover up or h ide the least scratch  ; if anything, it  will 

m ake it m ore glaring. B obs and m ops should alw ays be 

kep t in a d ry  place, and should be true b oth  vertically  and 

laterally. C overed bobs  especially should be carefully 

exam ined to  see th a t the leather has n ot becom e detached.

W hen  th e articles are polished, th ey  can be transferred 

to  the hot potash  and cleaned and scoured in  th e usual 

w ay, and im m ediate ly  transferred to  th e copper ba th . 

The ordinary cyan ide solution , used hot, in an iron  tank, 

n o t galvanised, gives best results at abou t 150° F . I f  it 

should be fou n d  th at th e w ork com es ou t discoloured, add 

a little am m onia. I f  the co n d u ctiv ity  is such th at when 

th e w ork is in  th e v a t the solution  does n o t “  bo il ”  up and 

becom e covered  w ith  a cream y-look in g  foam , a little cy a n ­

ide o f potassium  will pu t th ings right. Leave th e articles 

fo r  ab ou t half an hour in  th e copp ering  bath , w hich, if 

in  g ood  con dition , will soon  be  covered  w ith  th e cream y 

lather m entioned. In  th e tim e stated there will be a very  

g ood  deposit. R em ov e  the good s in to  th e h ot water, and 

dry  off in  h ot sawdust.

N ow  pass the parts on  to  the polishing m achine, and 

bring them  to  a h igh polish , and once m ore return to  the 

potash  to  be  cleaned. This will d iscolour th e surface, bu t
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a m inute in  a cyan ide dip  will restore that. Pass the 

articles on  to  a separate scouring ben ch  and clean well w ith 

a so ft brush an d rotten -stone, rinse off in clean water, and 

get them  in to the n ickel solution  at once.

D ifficulties w ith  nickel solutions can easily be avoided  

b y  using the best m aterials, the right e lectro-m otive force  

(6 volts), and a resistance board . A  solution  m ade up w ith 

the best double salts o f  n ickel and am m onia, kep t slightly 

acid  w ith  best sulphuric acid, will rem ain in g o o d  condition  

and w ork  well if ordinary care is exercised to  keep ou t dirt 

an d foreign  m atter. A  100-gal. bath  was in  use for six 

years w ith  less than a quarter o f an hour’ s atten tion  a 

week, apart from  cleaning rods and anodes. Th e work, 

when pu t in the ba th  a second tim e, should rem ain in it 

abou t three hours. Then finish o ff and polish  as usual.

K eep  dust and dirt ou t o f the solutions b y  coverin g  

them  when n ot in use, and have-the  plating shop a reason ­

able distance from  the polishing m achines for the same 

reason. H ave as m u ch  light as possible on  the vats, bu t 

keep th e direct rays o f the sun from  them . K eep  the 

nickel solution  as near 600° F . as possible. U se the resist­

ance board carefu lly. N ickel, to  be tou gh  and durable, 

m ust be deposited  at a slow  rate. A s soon  as the extrem ­

ities o f the  w ork beg in  to  tu rn  a dark colour, low er the 

current passing. In  th e latter stages o f cleaning articles, 

do  n ot tou ch  th em  w ith  th e hands. D o  all wiring up on 

the scouring ben ch  before swilling off.
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R e -e n a m e l l i n g  a  C y c l e  a t H o m e

R e -e n a m e l l i n g a cycle  a t  hom e w ith ou t the aid  o f a stove 

to  harden the enam el is n ot particularly difficult. O f 

course, it  m ust n ot be expected  th at the u ltim ate result 

will be the same as, or the w ork wear so well as though 

th e cycle  were properly stove-enam elled ; bu t a very  good  

result m ay  be attained if care is used all through, and the 

jo b  is n ot hurried or scam ped in  any  w ay. G ood  w ork 

requires tim e and attention , and in th is particular branch 

the ultim ate result depends very  largely n ot on ly  on  the 

care and atten tion  in carrying it  out, bu t in a very  great 

m easure on  the preparation  o f the surface o f the m aterial 

to  be  treated.

E n a m els .— The m aterials used on  a jo b  of th is k ind are 

entirely different from  those used in the stov in g  process, 

as in the latter a special stov ing enam el or japan  is used, 

w hich  will n ot set or dry w ith ou t the heat o f a japanning 

stove  ; bu t b y  the process to  be described, either one o f 

the  proprietary cycle  enamels pu t up in 6d. and Is. bottles, 

and to  be  obtained  at m ost cycle  depots, m ust be used, or 

best carriage black  japan, or the ordinary flat colours used 

b y  carriage painters, and afterwards varnished.

The first-nam ed m ethod, com m on  cycle  enamel, will 

p robab ly  prove the simplest, bu t will n ot give the  best 

results. A v o id  a spirit black, th at is, one m ade up w ith
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spirit. Frequently, these blacks d ry  to o  qu ick ly  ; in fact, 

som e o f them  dry  before th ey  can be  properly  laid  on, and 

con sequently prod uce  an uneven, p a tch y  appearance th at 

never will look  well. M oreover, the surface will ch ip w ith 

the slightest provocation , and soon look  sh abby. These 

spirit blacks are on ly  suitable for  tou ch in g  up, where som e 

part has becom e ch ipped or rubbed, such as th e edges 

o f rims, m udguards, etc. P robab ly  the best results will 

be obta ined b y  using carriage painters’ flat colours, 

an d varnishing fo r  th e finish. This will look  better 

and wear better than any other m eth od if properly 

done.

T ou ch in g  U p .— A  w ord or tw o here will be  in place 

on the  item  o f touch ing  up, as even this m ay  as well be 

done properly.

The m ost frequent cause o f the necessity for  tou ch ing 

up is rust, w hich  form s on  the surface o f  the steel where 

the enam el has becom e thin  or w orn, and allow ed the dam p 

to attack  the m etal. B efore the parts are tou ch ed  up, the 

rusty  places should be th oroughly  ru bbed dow n  w ith 

em ery-cloth  until the m etal appears bright, taking  care 

n ot to  scratch  the surrounding portions o f the enamel 

th at are n ot to  be  coated , as the scratches will show through 

the new enam el p u t on, especially if coarse em ery -cloth  is 

used.

W here a bad ly  ch ipped place on  a prom inent part is to  

be tou ch ed  up, the ob je ct  to  attain when rubbing dow n 

is n ot to  leave any  sharp edges o f the o ld  enamel surround ­

ing th e ru bbed -d ow n  portion , as th is show s up quite plainly 

when dry. The edges should be ru bbed dow n  well, so th at
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there is no abru pt term ination  to  them  ; then the patch ed 

place will n ot be  visible.

P rep a rin g  th e  W o r k .— T o m ake a good  jo b , the 

m achine m ust be taken to  pieces, and all the o ld  enamel 

cleaned off, as exp lained in the preceding chapter, in 

preparing the  parts for  sending aw ay to  the enam eller’ s. 

A  very  im portan t item  is the w orkshop or room  in w hich  

th e jo b  is to  be  done. The preparation  o f th e w ork can  be 

done anyw here th at is con venient ; bu t the painting or 

enam elling requires a suitable room . D ust, co ld , or 

draughts are fatal to  g ood  w ork, so a room  m ust be selected 

free from  these draw backs. N ot on ly  m ust th e room  be 

clean and free from  dust, bu t the w orkm an’ s clothes should 

be free from  dust.

The too ls  m ust be clean also. These precautions m ore 

especially app ly  to  the final varnishing, and for  this warm th 

is particularly desirable. The dom estic k itchen  w ith  a 

fire, and the door shut, is a desirable place. A  suitable 

brush or brushes are necessary. A  com m on  pen ny paint 

or  gum  brush is n ot su ita b le ; bu t get a 1-in. or l| -in . 

flat cam el-hair or similar brush. I f  this is carefully 

cleaned after using for  the first coating, it  can be used for 

varnish  ; bu t get it  perfectly  clean, first in  turpentine, and 

th en  wash well in w arm  soap and water, and  dry  before 

using again.

I t  m ay  be  in conven ient to  get a small qu an tity  o f suit ­

able m aterials from  the colou r and varnish  people, and as 

so little will be  required, p rob a b ly  th e best w ay will be to  

go to  a carriage builder’ s and get the colours and varnish  

from  them  ready  m ixed for  use.
G
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A p p ly in g  th e  E n a m el.— W ith  th e m achine taken 

dow n  and prop erly  prepared b y  scraping or otherwise, and 

well ru bbed  sm ooth  w ith em ery-cloth , rub over th e surface 

w ith  a turpentine rag, to  rem ove any  trace o f  grease, and 

when quite ready  to  give the first coat, dust carefu lly over 

w ith a linen rag free from  fluff or loose pieces, going  care ­

fu lly  in to  all corners or holes where any  dust is likely to  

lodge. G ive th e w ork  a good , even coat, n ot pu t on  to o  

th ick ly  so as to  run, and hang up to  dry. L et this be for 

tw en ty -fou r hours to  dry, and harden be fore  giv in g  a second 

coat.

B efore applyin g th e second coa t, look  over the w ork 

well fo r  any  brush hairs or rough places, w hich  should first 

be rem oved. L et the second coa t dry  as before, and again 

exam ine fo r  blem ishes. I f  a little  gold-size or varnish  is 

m ixed w ith the flat colou r it  will allow  the surface to  be 

ru bbed  dow n  very  lightly  w ith  a little  pow d ered pum ice  

on  a dam p cloth . This will give  a nice, sm ooth  surface 

on  w hich  to  give the finishing coa t o f varnish. This should 

be  pu t on  even ly and w ith a g ood  flow, bu t n o t to o  th ickly, 

or  it  will run an d look  unsightly when dry.

The remarks referring to  care in freedom  from  dust and 

dirt o f an y  kind, either in  th e room  or th e w ork or tools, 

specially  app ly  to  the varnishing process, as d o  the rem arks 

regarding the warm  room  being free from  draughts. D o  

n ot start to  assem ble the m achine until the enam el is quite 

dry  and hard. The longer it  is le ft to  harden before hand ­

ling th e better ; it  should be le ft for  tw o or three days if 

possible.

Transfers should be fixed and any  lin ing done before



E N A M E L L IN G  A  C Y C L E  A T  H O M E  83

varnishing, bu t do n ot attem pt an y  lining unless skilled 

in that particular branch, as it is m uch m ore difficult than 

it  looks, an d unless done prop erly  entirely spoils the look  

o f  th e  jo b .

In  doin g the wheels do n o t forget the inside o f the rim s, 

and see that all rust is ru bbed  o ff w ith  em ery-cloth  before 

painting. I t  is n o t necessary to  g ive the spokes tw o coats 

and a final varnishing, as it  is likely to  m ake them  have a 

th ick  appearance, besides being a som ew hat tedious jo b  to  

go  over these three tim es w ith the brush. K u b  the old  

enam el o ff w ith  a piece o f em ery-cloth , dust, and give one 

coa t on ly  o f a little  co lou r and varnish  m ixed . The best 

w ay to  do the spokes is to  begin  at th e crossing, inside, go  

all round abou t 3 in. or  4 in. up, then from  the nipples dow n 

to  where the first left off. E everse th e wheel and repeat ; 

then finally do  the outside o f  th e spokes, then the inside 

o f  the rim, finishing o ff on  the outside o f  th e rims. The 

rims m ay  w ith  advantage be given  tw o  coats.

Should the hubs be in  a ru sty  state an d to o  bad to  

clean up, and it is n o t desired to  tak e th e wheels dow n  fo r  

re-plating, th ey  m ay  be im proved  an d stayed  from  further 

rusting b y  giv in g  a g ood  clean up to  free from  all rust 

and then  g iv in g  a coa t o f  alum inium  pa in t (see p . 38).

In  assem bling th e m achine be careful in  handling, as 

the appearance o f  th e varnish  m ay  easily be spoiled until 

it is really hard, w hich  will take som e days.

C ycle L in in g .— A  cy cle  fram e is lined or striped after 

the final finishing o f the enam el process. The best w ork 

is hand polished before  lining. The lining is done w ith  

a Im m g pen cil or  brush, using ordinary oil colou rs m ixed
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w ith a little varnish, and kept th in  enough to  flow  from  

the brush freely  w ith turpentine. The lines are pu t on 

entirely b y  hand w ithout an y  guide or m echanical aid 

to  accuracy , so th at a very  considerable am ount o f skill 

is necessary to  m ake a g ood  jo b , and an am ateur seldom, 

if ever, obtains goôd  results. I t  w ou ld  be wiser to  have 

the  cy cle  lined b y  a professional m an, as noth ing spoils 

the look  o f a m achine m ore than am ateur lining.

Should, however, th e am ateur particu larly  desire to  try  

his hand at the jo b , let h im  rem em ber th at a new  pencil 

should first be  broken  in to  its w ork b y  using it  well on  

several pieces o f scrap tube. Otherwise, b y  reason o f the 

pen cil j um ping or splaying ou t w ith  uneven pressure, the 

lines w ill n ot be  true. A lw ays g ive  a g ood  sweep in  taking 

the long  lines, and begin  w ith  the poin t o f th e pencil first, 

w orking it  dow n  until th e w hole o f th e face  touches. The 

pencils used are know n  as sw ord pencils, a suitable size 

costing  abou t 8d. each, or 6s. per dozen.

Th e pa in t for  lining cycles should first be  grou nd  w ith 

a little  pale copal oil varnish , and then  thinned dow n w ith 

sufficient of th e sam e varnish  to  render th e pain t w orkable. 

F o r  stencilling, th e pa in t will have to  b e  m ade stiffer than 

for  ordinary w ork, or it  will run ; b u t such a pain t does 

n ot d ry  w ith  a brilliant gloss like ordinary enam el ; still, 

it  will be  better than  if ground w ith  linseed oil. T o  get a 

bright go ld  line it  will be  necessary to  line in w ith  oil gold - 

size, and w hen this is nearly dry, cover w ith  gold -leaf and 

dust o ff th e excess.

C ycles can  be  lined b y  the use o f transfer lining paper. 

The fram e is first th oroughly  cleaned, and the transfers
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selected and m easured o ff for  position . T h ey  are then 

coated  even ly and th in ly  w ith  g ood  transfer varnish, 

allow ed to  dry until the righ t tackiness is reached, pla ced 

in position , and ru bbed on  w ith  a clean dry  rag. Then 

m oisten  w ith  a clean sponge, and peel off. W hen dry, 

varnish, and if possible stove for  a short tim e to  set and 

harden the varnish. The secret o f  success is to  use g ood  

varnish and obtain  the correct degree o f tackiness. M ost 

beginners m ake the m istake o f n ot allow ing sufficient 

tim e to  dry.

F or  go ld  lining, the line is first drawn w ith gold-size, 

using the edge o f the tu be  as a guide. The gold -leaf is 

cu t in to strips and pu t on, left to  dry, and brushed off 

w ith a haie s fo o t  or co tton -w oo l. I t  m ay  be burnished 

or left dull. A  line m ay  be pu t on  w ith  bronze pow der 

m ixed in gold-size and varnished over. A  w hite line is 

pu t on  w ith  a brush, using a qu ick-drying  paint such as 

Club enamel applied thin . Scroll transfers m ay  be bought 

for  finishing the lines.



CHAPTER VI

B u ild in g  a  B i c y c l e  fro m  S ta n d a rd  F itt in g s

N o w  th at cycle  fittings are standardised and can be  pu r ­

chased w ith  all m achining and drilling ready  done for 

fitting up, the question  o f building one’ s ow n cycle  is n ot 

nearly such a form idab le  task as it  used to  be. A n y  

am ateur m echanic w ith  average ab ility  and th e necessary 

tools should, assisted b y  th e fo llow in g  instructions, be  able 

to bu ild  a really first-class m achine. P robab ly  the first 

questions th a t will be  asked are : W h a t too ls  will be re ­

quired, an d w h at will be  the cost ?

T o o ls  R e q u ire d .— A s regards tools, th e least th at can 

be done w ith  are a vice, light ham m er, m allet, tw o  or three 

files, rule, spoke-nipple key, hack  saw, som e m eans o f drill ­

ing th e brazing peg  holes, and a straightedge. I f  the brazing 

is to  be done at hom e, o f course som e m eans o f brazing the 

various lugs, etc., m ust be  available, either a pow erful b low ­

lam p, n ot a sm all plum ber’ s lam p, bu t a pow erful brazing 

lam p, or, better still, a brazing forge w ith  blow pipe. In 

the absence o f  brazing facilities, th e jo in ts  m ay be  done by 

a cycle  repairer or sm ith. The first cycle  ever built by  

the w riter was brazed up b y  a blacksm ith  for a few  

shillings.

Cost.— R egarding  the cost, p robab ly  th e m ain item 

w ith  m any, the great difficu lty w ith am ateurs is to  get the

proper fittings and materials at a reasonable price. Very
86
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few  o f the wholesale houses will su pply  am ateurs at all, 

and those w ho will charge a m uch  higher price  than is 

charged to  the trade. T o  get over th is difficulty, the  E d itor 

o f this H a n d b ook  has m ade arrangem ents fo r  a W olv er ­

ham pton  tradesm an to  su pp ly  readers w ith  a selected set 

o f fittings and all m aterials necessary to  com plete  th e 

m achine at a charge o f 30s. (In  w riting the E d itor  fo r  the 

address, a stam ped  and addressed postcard  should be 

enclosed.) A ll parts are m achined and ready  to  fit together 

in th e easiest possible  m anner, and are o f  th e very  best 

qu ality  and all o f absolu tely  standard pattern . The set 

com prises :

Sh e l l s .— B o tto m  bracket m achined I f  in. b y  I f  in . 

b y  1 in. T op  and b o ttom  head lugs m achined I f  in. b y  

1|  in. Seat lug and stay-eyes m achined I f  in . b y  I f  in . 

T op  and b o tto m  bridges m achined. F ork  crow n and ends 

m achined, standard D .

Pa r t s .— Spindle an d head clip , p in  and nut ; bracket 

cups ; cotters ; ball races (three) ; seat pillar, p in  and 

nut ; head nut ; lam p bracket ; fork -en d  adjusters. All 

m achined finished an d h eav ily  n ickel-plated.

Tu b e s .— Three b o d y  tubes, eight back -sta y  tubes, 

narrow b a ck ; one fron t-fork  tube, screwed and s lo tte d ; 

head tu be  ; one pair o f D -forks.

H andle-bar and  seat pillar finished and pla ted any 

shape. Chain wheel, cranks and cotters, four-claw  pattern , 

forty -fou r  to  fifty -tw o  teeth  b y  f-in . H u b s drilled, less 

cog  ; W estw ood  rims, drilled ; spokes and nipples, spokes 

cu t and screwed ; pedals, rat-trap. A ll above  finished and 

nickel-plated. Saddle, cork  grips, and chain.
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The after expenditure will be  plating fork  crow n, if 

though t necessary, enam elling fram e and fork  blades, and 

tyres.

W o r k in g  D ra w in g .— The first thing to  do is to  decide 

on  th e size of fram e required, and m ake a full-size drawing 

(F ig. 36). The average-size fram e is 24 in., m easuring from  

the centre o f the brack et to  the to p  o f the seat lug ; this 

suits a rider o f 5 ft . 6 in. to  5 ft . 8 in. A  shorter or taller 

rider will require a corresponding  shorter or taller fram e. 

M ake the draw ing full size in chalk  on  a w all or board . 

N o details are necessary ; bu t sim ply a line draw ing to  

assist in cu ttin g  tubes and fitting up to  th e correct angle 

and lengths. M ark th e grou nd  line. 14 in. above  this 

describe a 28-in. circle for  the back  wheel (that is, if 28-in. 

wheels are decided on), m ark the bracket centre 12  in. 

from  the ground line, and at a distance from  th e back -h ub 

centre to  give th e centre decided on. D raw  a line from  

the bracket centre to  the hub centre to  represent the back  

forks. K n o ck  together tem porarily  the seat tu be  in to  the 

bracket and all the fron t tubes and lugs, as this will be  the 

best guide for filling in  the other lines to  th e correct angle 

to  suit the lugs being used. D raw  a line through the centre 

o f the head tu be  parallel w ith  the dow n  tube, to  represent 

th e steering angle. In  fron t of, and parallel to , th is draw 

another line at a distance equal to  the am ou nt o f curve 

on  the fron t-fork  blades. On this line, 14 in. from  the 

ground line, will be the front-w heel centre. The position  

o f the to p  tu be will, o f course, vary  w ith the height o f the 

fram e being built ; bu t should be parallel w ith the ground 

line, unless a racing fram e w ith sloping top  tu be is desired,
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in which case a special top  head Ing and seat lug drilled 

at different angles will be required.

W h e e ls . I t  will be best to  begin on  the wheels, unless 

the reader has a pair o f sim ilar-sized and pattern  wheels 

by  him, for  th is reason. The back  wheel will be required 

for setting the forks and build ing the fram e, and the front 

wheel will be necessary for a similar purpose for  the fron t 

forks. The hubs are drilled 40 back  and 32 front. The 

back  wheel will be taken first (see F ig. 3 7 ). Thread a 

spoke through  one hole in the flange, and another through 

the n ext hole. Cross th is pair o f  spokes, and bring them  

up to  the holes in  the rim  fifteen apart ; th at is, there should 

be th irteen vacan t holes betw een the tw o occu pied b y  the 

first pair o f spokes. Slip nipples on  the ends o f these spokes, 

and ju st screw up a few  threads w ith th e fingers. Lace 

another pair o f spokes through the sam e hub flange opposite 

the first pair, bring these up to  the rim  as the first pair, and 

screw on the nipples. There should now  be five vacan t 

holes betw een one spoke o f the first pair and one o f the 

second pair on  each side. Turn over the rim  and hub, 

and pu t in tw o  pairs o f spokes on  this side in a similar 

m anner to  the first. G o carefully round the rim  and hub 

to  see th at spokes are equally spaced in the rim  and hub 

flanges, and com e up to  the proper holes in the rim  in 

relation to  the holes in the flanges.

I f  these first eight spokes are all one dead length, w hich 

should be ascertained beforehand, the n ipples should be 

screw ed dow n  an equal distance on  the spokes, so that 

the hub does n ot shake abou t ; bu t there m ust be n o  tension  

on  the spokes yet. I f  th is part has been properly  done,
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and th e spokes are o f an equal length , th e rim  should run 

fairly  true w hen spun b y  holdin g th e spindle in th e fingers. 

I f  th is is n ot so, look  for  th e fau lt and correct.

W ith  these first eight spokes properly  started  and rim  

roughly true, th e rem ainder o f the jo b  o f pu ttin g  th e wheel 

together is sim ple, as w hen a spoke is laced th rough the 

hub flange and brou ght up to  the rim , its length  will show 

at a glance the proper hole in  the rim  to  w hich  it  should

go. P u t a washer an d nipple on  each spoke as inserted in 

the  rim , first screwing on  w ith  the fingers.

Th e fron t hub and rim  will be  fou n d  to  be  drilled 

th irty -tw o holes, an d is pu t together in  th e sam e manner 

as the back  wheel, except th at th e spokes are laced eleven 

apart instead o f fifteen. Th at is, in  beginning the first 

pair o f spokes there should be nine vacan t holes betw een 

the  first pairs pu t in (see F ig . 38).

W hen  all the washers and nipples are on, go over both
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wheels carefully to  be sure every spoke is in its proper place 

before  pu ttin g  an y  tension  on  th e spokes, or the rim  m ay 

get bad ly  pulled ou t o f truth .

T ru e in g  W h e e ls .— W h en  the wheels are assem bled, 

som ething will be required to  true them  on. In  the absence 

o f a proper trueing stand, the forks m ay  be used for 

this purpose, after the fork  ends have been fitted and 

brazed in, the ends o f the fork  blades being held in 

the vice.

W ith  the wheel fixed in th e forks, spin  it and first get it 

to  run as true as possible b y  adjusting  the first eight spokes 

inserted, w hich  should be m arked when first pu t in. W hen 

the wheel runs fairly  true b y  these, proceed  to  screw  up 

all th e other n ipples in turn, so th a t there is n o slack, bu t 

no tension  yet. W hen the wheel has been gone round once, 

spin it  and see if th e rim  has gone m uch  ou t o f tru th  an y ­

where. I f  it  has, it  will no d ou bt be  fou n d  th at a spoke, 

or  perhaps m ore than one, has been screwed up to o  tigh tly , 

an d thus pulled the rim  considerably  ou t o f truth . I f  this 

is so, slack ou t a little  at th is po in t and try  again. P roceed  

as already exp la ined (see pp . 10  to  13).

Take care th at the wheel does n ot get “  d ished,”  th at 

is, pulled over m ore to  one side than the other. A  p ro ­

fessional w heel-truer trusts to  his eye  alone fo r  th is ; but 

it  will be  best for  the am ateur to  test th is w ith  a straight ­

edge or piece  o f th in  string. W ith  plated  rims, w hiting will 

be better than  chalk, as it  will show  up better.

W hen  sufficient tension  on  the spokes has been arrived 

at can on ly  be fou n d  b y  experience ; bu t if a true and 

w ell-m ade wheel is available, a g ood  idea m ay  be form ed
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b y  feeling this. T w o spokes on  opp osite  sides o f the wheel 

should be  grasped firm ly betw een  the th um b and first tw o 

fingers o f the right hand. The great th ing to  obtain  is an 

equal tension  on  every spoke, otherwise the wheel will 

soon go  ou t o f truth  when used.

B efore pu tting  the wheels aside as finished, see if any

o f the spoke ends protrude th rough th e nipples ; if so, file 

them  off flush. B efore  proceed ing  to  p u t th e wheels t o ­

gether look  at the  drilling o f th e rim s, an d see th at the 

holes on  th e proper side o f th e rim  are used. The holes 

are n ot all drilled alike, b u t are drilled at a corresp on d ­

ing angle to  th at o f the spokes. I t  should also be
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observed  th at the wheel, whilst being trued, should be 

prop erly  ad ju sted  on  its bearings, so th at there is no 

shake.

B uild in g  th e  F ra m e .— Clean ou t all the lugs free from  

grease, and then em ery-cloth  them  where a brazed jo in t  is 

to  be m ade. Serve the ends o f  tubes and forks the same,

as all surfaces to  be brazed m ust be clean and free from  

scale or  rust.

B ack  F o rk  E n d s .— Clean ou t the ends o f  the back  

forks w ith  a half-round file until bright an d free from  

scale. L evel o ff the end, an d fit the fork  end in  tigh tly . 

I f  the edges o f  th e fork  are cham fered o ff inwards w ith the 

file, it  will help  to  m ake a close-fittin g jo in t. D o  n ot be 

afraid to  m ake these jo in ts  to o  g ood  a fit in th e fear th at 

the brass will n ot run round the jo in t, as when it is h ot 

it  expands an d allow s th e brass t o  run freely.

T op and B o tto m  S t a y -e y e s .— F it  these to  th e short
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top  tubes in a similar m anner to  the back  fork  ends, and 

the b o ttom  stay-eyes to  the long  stay  tubes.

Bridge Tubes.— F it th e short stay  tubes to  the top  

bridge in a similar m anner, an d k n ock  the short b o tto m - 

bridge tubes on  th e bridge lugs. These jo in ts  are now  

ready for  brazing, if th ey  are all a g ood  k n ock -on  fit ; bu t 

if any  o f th em  are loose and likely to  m ove, drill and peg  

w ith a piece o f wire or brazing peg. C obb ler’ s round 

heel brads m ake very  g ood  brazing pegs (see F igs. 39 

and 40).

Fitting Head Tubes.— F it the head tu be  to  th e top

and b o ttom  head lugs ; drill and peg  these. Then fit the 

to p  and b o tto m  fram e tubes to  their respective lugs, drill 

and  peg, and this part is ready  for  brazing. T o  keep this 

part firm  whilst being brazed, and to  ensure them  coolin g   ̂

at the proper angle, the b o tto m  bracket and seat lug  m ay  

be  fitted to  the dow n  tube, and this used as a stay  whilst 

th e head lugs are being brazed, b y  fitting tem porarily  th e  

ends o f th e to p  and b o tto m  tubes in to  the seat lug and 

b o tto m  bracket respectively .

The dow n  or seat tu be  should, o f course, be first cu t to  

Correct length , an d before  brazing, the to p  an d b o tto m  

tubes m ust be true w ith each other and ou t o f  w inding.
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This part should also be laid  on  the draw ing, to  see th at 

all is correct for angle and lengths o f  tubes.

Setting Fork Ends.— W ith  the above  parts fitted and 

brazed, th e back  fork  ends should be set before proceedin g 

farther ; and to  facilitate handling, the various jo in ts  th at 

have been brazed shou ld be  filed up, as it  is m uch  easier 

to handle these small parts in the v ice  now  than when the 

w hole fram e is fitted  together, and there is less likelihood 

o f th e tubes getting  dam aged b y  excessive pressure in  the 

vice, as there is so m u ch  less w eigh t to  support.

Clean ou t the fork -en d  slots to  fit n icely  on  th e back  

spindle w ithou t shake, an d set th e fork  ends true, so th at 

when th e forks are fitted  u p . to  th e bridge the inner faces 

will .be quite parallel w ith  each other. U nless th is is quite 

true when th e fram e is fin ished and the hub nuts are tigh t ­

ened up, th e spindle will be  strained an d p rob a b ly  bent, 

causing the hub bearings to  run bad ly . T o  test for  truth , 

fix  the  tw o  forks in place and tigh ten  up th e nuts. The 

ends o f  the forks should then  be o f  a w id th  equal to  the 

lugs on  the b o tto m  bridge, an d equally distant from  both  

edges o f th e wheel rim . F igs. 41 to  43 sh ow  th e testing 

o f th e fron t b o tto m  tu be  an d th e testing  o f th e  fork  end 

faces.

Fitting Front Part.— The fron t part o f th e fram e . 

m ay  now  be  bu ilt  up. The b o tto m  brack et an d seat lug 

are fitted to  th e dow n  tube, an d th e to p  and  b o tto m  tubes 

fitted in to their respective  lugs on  th e seat lug an d bracket. 

W h en  k n ock ed  hom e, try  on  th e draw ing to  see th a t the 

tu be  lengths an d angles are correct. Then drill and peg 

ready  for brazing. See th at the head tu be  and the dow n
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or seat tu be are quite true w ith each other b y  sighting the 

edges o f the tw o tubes from  the front. B efore finally fix ing 

the top  tu be  in to th e seat lug, pu t a small charge o f brazing 

spelter and bora x  in to th e top  tu be  ; abou t half a th im ble ­

fu l will be sufficient. A  

small air-hole will also be 

required in th is tube, 

either drilled on  the 

under-side o f  the tube, 

or  th rough  th e to p  of 

the  seat tu be  in to  the 

top  tube.

Air-holes.—  W hen  a 

tu be  is being brazed that 

has b o th  ends ' b lock ed  

up, so th at there is no 

air outlet, a small air ­

ho le  is necessary to  pre ­

v en t a burst tu be  or the 

jo in t  blow ing. A  very  

sm all hole, abou t gV in., 

is all th at is necessary, 

and drilled in an o u t-o f ­

sight position .

The seat lug should 

n ot be  sawn right th rough  until after  it is brazed, or it  

w ill open  w hen h ot and m ake a ba d  jo in t.

Fitting up a Back Part.— Cut the b ack  forks off to  

length , and be sure to  have both  equal. The best w ay 

to m easure these is to  cu t a piece of wire long enough to
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ben d over at right angles at one end to  fit in the end of 

the fork -en d slot. Then cu t off ju st the length  o f the fork  

blade. W ith  this bo th  can be cu t to  a n icety . F it the 

forks to  the bridge lugs, and peg and braze. B efore finally 

pegging, drill air-holes and load  for brazing th e sam e as 

the to p  fron t tube. F it  the to p  back  stays to  the top  

bridge lugs in a similar m anner to  the bottom , taking care 

th at bo th  are o f equal length . D rill air-holes and load 

and peg. B efore brazing up these and the b o tto m  forks 

to  the bridge joints , fit th e wheel in  place, and  see that 

the rim  is in th e centre o f the forks and stays. I f  not, 

one tu be  is longer than th e other, or th e wheel is dished. 

W hichever  the fault, it  m ust be  corrected  before  brazing.

W hilst brazing these bridge joints , stays o f som e kind 

m ust be  fixed betw een the free ends to  keep the jo b  firm, 

and to  ensure the jo in ts  setting w ith  the forks and stays 

at the proper angle. In  brazing the short stay  tubes to  

the to p  and b ottom  bridges previously, the lugs will have 

becom e scaled w ith the heat, so th is m ust, o f course, be 

filed bright again before  fitting up. This also applies to  

the back  lugs on  the b o ttom  bracket when the fron t and 

seat tu be  jo in ts  were brazed. So these m ust be  scraped 

ou t clean before fitting the b ack  part up to  it.

In  cu tting  the back  forks and back  stays, it  should be 

rem em bered th at th ey  should be  cu t at such a length  th at 

will g ive  equal clearance from  th e rim  to  th e under-side 

o f both . The am ou nt of clearance will depend on  w hether 

m udguards are to  be fitted or not. I f  w ith  m udguards, 

there should be quite 1-in. clearance from  the surface of 

the tyre. That is to  say, if 28-in. wheels are being  used,
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the distance from  the centre o f the hub spindle, when right 

up at the end o f the fork  slot, should be 15 in. I f  w ithout 

m udguards, f-in . clearance will suffice ; or for  a track 

racer | in. will be am ple.

I f  m udguards are to  be secured to  the fram e w ith pins 

and nuts to  the bridges, see th at the proper-sized holes for  

the pins to  be used are drilled in them  before  brazing, and 

that th ey  do n ot get b lock ed  up w ith  brass in  brazing.

W ith  the forks and stays brazed up to  th e bridges, set 

and filed up, the back  forks should now  be fitted to  the 

bracket lugs.

W hen  the short tubes from  th e bridge to  the bracket 

are cu t the proper length, clean the ends and knock  them  

hom e in the lugs. B efore  drilling for  pegs, test w ith a 

straightedge the fork -en d  faces fo r  tru th  off the bracket 

faces. T h ey  should be equally distant from  these faces. 

I f  not, pull over  one fork  at a tim e until th ey  are, keeping 

th e tw o fork  ends the proper w idth  apart to  fit on  the hub 

w ithout spring. W hen  this is correct, drill and peg. Then 

fit the to p  stays in place and braze.

In  brazing the  back  lugs o f the bracket, it will be best 

to  braze the one nearest to  the w orker first. I f  the one 

farther aw ay is done first, it m ay  becom e partly  unbrazed 

whilst doin g the nearest one. I t  m ust also be w atched 

th at whilst brazing the first o f these lugs, the second one 

does n ot get scaled w ith  the heat. T o  a vo id  this, pu t som e 

borax  on  th e jo in t  as soon  as it  becom es red. B efore 

brazing an y  o f the bracket lugs, th e screw  threads should 

be p rotected  b y  painting w ith  blacklead m ixed  w ith  water 

or  oil.
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Front Forks.— D rill the fork  ends to  fit the hub spindle 

or shoulders o f the cones (if any), and cu t to  length w ith 

the sam e exactitu de as th e back  forks. Set the ends, and 

try  on  the wheel fo r  truth . W hen fitted on  the wheel and 

th e hub screw ed up, the top  ends should be  the exact 

w idth  to  fit in the crow n. I f  th ey  require setting and the 

forks are stiff, do n ot set them  in place, bu t rem ov e from  

the  hub spindle and ben d  in  the vice, or th e spindle m ay 

get ben t. Clean ou t the crow n  hole for  a 1-in. tu be  ; fit 

the  tu be  an d braze. Clean ou t the D -holes for the forks 

after brazing in the tube. Clean and fit th e fork  blades 

to  the crow n, try  on  the wheel again before drilling to  see 

th at the wheel rim  is exactly  central in th e forks, an d th at 

the steering tu be  is true w ith  the wheel. This can be 

tested w ith  the straightedge placed  alternately on  each side 

o f the rim , using several parts o f the rim  in case th e wheel 

is n ot dead true. W h en  this is all correct, drill an d peg. 

B efore peggin g up, load  the tw o blades w ith  spelter and 

borax , as before  m entioned. The am ount o f clearance 

betw een the under-side o f the crow n and the surface o f 

the tyre  will be  the sam e as for  th e back  part.

In  fitting th e steering tu be  to  the crow n, fit it  so th at 

the slotted part com es exactly  central w ith  th e back  of 

the  crow n , and before  brazing the blades to  the crow n  test 

for  truth , the blades being parallel w ith  each other. The 

best w ay to  do this is to  place a straight rod  through  the 

spindle holes, and another on  a straightedge on  th e fron t 

o f the  blades close up to  the crow n. The tw o  should then 

be ex actly  parallel. I f  not, one blade will require pulling 

forw ards or backw ards. Or it som etim es happens, bu t
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r a e ly , th at the tw o  blades are n ot o f equal curvature. 

This should be look ed  fo r  before th ey  are fitted to  the 

crow n, b y  pu tting  the tw o  together and laying  th em  on 

their back  edges on  a level surface, when the spindle holes 

should be exactly  the same height. Shou ld th ey  n ot be 

perfectly  equal in  curve, one m ust be increased in  curve, 

or the other slightly straightened.

W hen  brazing the blades to  th e crow n, stay  the ends 

w ith  the fron t spindle or other stay  to  keep the ends the 

exact distance apart. W hen  brazing, lay  th e fork  on its 

side on  th e hearth, w ith  the crow n som e 3 in. or 4 in. 

low er than the fork  ends. Shake the spelter and borax  

well dow n  to  the crow n  end, an d braze th e  low er blade, 

directing the flam e on  to  th e crow n  first until it  becom es 

a dull red. P u t som e borax  on  th e jo in t, an d then m ove 

the flame to  th e jo in t, and feed  w ith  brass and borax . L et 

the  brass set, then  rem ove an d brush. Treat the other 

blade in a similar m anner.

Setting Front Forks.— A fter brazing the forks they 

should be fitted to  the fron t wheel, again tested fo r  truth , 

and set where necessary. T h ey  m ay  n ot require an y  m ore 

setting ; bu t one blade often  becom es slightly longer than 

the  other in brazing, thus throw ing  th e wheel rim  ou t o f 

centre in the forks. I f  th is is very  slight, w hich  is all it 

should be at the m ost, it m ay  be corrected b y  slightly filing 

th e hole in the fork  end at the top  on  the side to  w hich  the 

rim  is nearest. I f  one o f the blades has m oved  in  brazing 

so m uch th at th e rim  is m u ch  ou t o f centre, unbraze one 

blade, refit, and rebraze ; bu t if the blades are well pegged 

and tested before  brazing, th is should n ot be necessary.
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Hints on Brazing.— If a first attem pt is to  be  m ade 

at brazing, do n ot straightaw ay m ake th at attem pt on  

this jo b , bu t practise on  som e od d  pieces o f tu be  and lugs 

until a satisfactory jo in t can be m ade. The m ain thing is 

the m eans o f heating th e heaviest jo in t to  a brazing heat, 

and this m ay  be  done in several w ays, b y  a paraffin b low ­

lam p costing  abou t 35s. to  40s., or, w hat is better, a gas 

b low pipe  I  in. or 1 in. in diam eter, w ith  at least ^-in. gas- 

supply  pipe and a fan  or bellow s to  supply  the necessary 

air pressure. I f  fitting up a cycle-repair w orkshop and 

pow er is available, b y  all m eans fit a small fan  ; it is far 

preferable to  a bellow s o f an y  description , the flame being 

steady and constant, and the operator being able to  devote  

his entire atten tion  to  the jo b  o f  brazing the jo in t. In  

the absence o f pow er, obtain  a small circular double-b last 

bellow s and hearth, costing  abou t £5 w ith blow pipe.

Th e brazing m aterials are brass spelter, N o. 3 size, or 

brass brazing wire (the w riter prefers the form er), and 

pow dered  borax  as a flux ; a tin  to  hold the m ixtu re of 

spelter an d borax , and one fo r  th e plain borax  ; a piece  o f 

iron wire abou t £ in. b y  18 in., flattened at one end to  feed 

th e spelter and borax  to  the jo in ts  ; and a brazier’s brush, 

w hich  is desirable bu t n ot absolu tely necessary, to  brush 

the  superfluous borax  an d brass from  the outside o f the 

jo in t  as soon  as it is rem oved  from  the hearth. This saves 

m uch w ork in filing up, and saves the files im m ensely. D o 

n ot purchase the borax  ready  pow dered, bu t bu y  lum p 

borax , as th at purchased ready  pow dered  is m uch  adulter ­

a ted ’. In  m aking the brazing m ixture, use abou t equal 

parts, in bulk, o f N o. 3 spelter and borax .
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In preparing the w ork for  brazing, see th at th e surfaces 

are bright, clean, and free from  scale. The jo in ts  should 

be a good  tigh t fit, free from  shake, and where a jo in t such 

as the back  forks to  th e bridge lugs is being m ade, see that 

the tube edges fit close up to  the shoulder o f the lugs all 

round, and do  n ot depend on  the brass to  fill up a bad ly  

fitted jo in t.

In  brazing the jo in t the chief th ings to  observe are to  

m ake a sound jo in t the fu ll dep th  o f the lug, and not 

m erely to  get a th in  film  o f brass round the outer edge. 

T o  do this the flame should be directed on  to  the th ickest

F ig . 4 4 .— Serrated L in e r

part o f the lug first before getting the tu be  to o  hot, and 

feeding the jo in t w ith borax  before  the m etals get h ot 

enough to  scale. A s soon  as the lug and tu be  begin  to  

get a dull red feed  w ith borax  only, then w ith brass and 

borax , when it  should flow  alm ost like w ater and penetrate 

to  th e deepest part o f th e jo in t.

A noth er very  im portant thing is n ot to  “  burn ”  th e 

tu be  b y  getting it  to o  hot, w hich  will spoil it  and cause 

an early fracture. I f  the above  m eth od o f heating th e lug 

first is observed, and the tu be  near the lug kept “  w et ”  

w ith borax  to  prevent it scaling, this should n ot happen.

W here a jo in t  is being brazed w hich lends itself to  

inside loading, th e w ork should be so placed on  the hearth
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that the brass inside, when it  m elts, will ten d to  flow to  

the outside o f  the jo in t. Then if borax  on ly  is used 

on  the outside until brass appears round the edges, it will 

be fairly certain  th at a sound jo in t will result. A s soon 

as this com es through, feed a little brass-and-borax m ixture 

to  the jo in t, and as soon as ever th is m elts, stop the flame 

and rem ove from  th e hearth. I f  th e flam e is kep t on  to o  

long after th is there is a possib ility  o f “  soaking ”  all the 

brass out o f the jo in t, especially so if the jo in t is n ot a very  

good  fit.

Som e braziers use th e blacklead m ixture for  protecting

F ig . 4 5 .— S e ction  o f  J o in ted  T u b e  sh o w in g  L in er

th in  tubes whilst brazing ; bu t if th is is used, care m ust be 

taken to  keep it ou t o f the actual jo in t, as brass will not 

adhere to  m etal where this is present.

W hen  tubes are brazed togeth er end to  end, it is well 

to  use a liner, as show n in  F igs. 44 and 45.

F ilin g  U p .— F or filing up and preparing for  enam elling, 

a v ice, files, and em ery -cloth  will be  required. N ecessary 

files will be  a 10 -in. or 12 -in. bastard, 8 -in. half-round 

ditto , and 8 -in. half-round sm ooth  ; and a pair o f hard ­

w ood  b lock  or v ice  clam ps will be  useful, and prevent the 

tubes getting  dam aged b y  the v ice  jaw s. T h ey  are easily 

m ade ; get a piece o f hardw ood  5 in. b y  3 in. length  w ith 

the grain. B ore holes as required through the centre, and
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saw in halves. Nail a piece öf leather on  th e end for  a 

hinge, and the jo b  is done. T w o strips can be nailed on 

the top  to  rest on  the v ice  jaws, or th e  w ood  can be cu t to  

the necessary shape to  prov ide this.

Great care should be observed when filing up th e jo in t 

not to  cu t in to the tubes round th e edges o f th e  lugs, as 

this will weaken the  tube. Take as little o ff th e tu be  as 

possible, on ly  ju st rem ovin g th e superfluous brass and 

borax  present. N os. 2 | or 3 and F  em ery-cloth  m ay  be 

used w rapped round a piece o f w ood, and torn  in to narrow 

strips to  get round corners. Get the best, blue-backed, and 

not th e com m on  w h ite-backed  em ery-cloth , as it  will not 

stand the w ork before  breaking up.
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F r e e  W h e e l s  a n d  C o a s t e r  H u b s

Th e  free-wheel clu tch  is a dev ice which, as all cyclists 

know , allows the pedals to  rem ain at rest when the rider 

so desires, while the bicycle  itself continues to  run. I t  

is b y  no means a new  in trodu ction , and, as a m atter of 

fact, had been exten sively tried a num ber o f years before 

it becam e— abou t the year 1900— an alm ost indispensable 

fitting. There were tw o types  in general use a few  years 

ag o— the roller, or friction , in w hich a friction  roller 

ascended an inclined plane and w edged or locked a fixed 

and a loose part together ; and the paw l and ratchet 

type , in w hich  the drive is com m unica ted in a positive 

manner, n ot b y  friction , bu t b y  the m echanical engage ­

m ent o f a paw l in the teeth  o f a ratchet ring. The friction  

ty pe  is still in use on  thousands o f o ld  bicycles, and in 

num berless cases has given splendid service ; but its 

behav iour when w orn or when filled up w ith gum m ed 

oil was liable to  be erratic, and this led to  the friction  

clu tch  being alm ost entirely superseded b y  the paw l and 

ratchet clutch . H ow ever, som e highly successful p a t ­

terns o f coaster hubs and variable gear hubs o f the pre ­

sent day  em brace a free-wheel clu tch  o f the roller ty pe  : 

and it  is to  be assum ed th at g ood  designing, the use o f

h igh-grade materials, and the em ploym ent o f skilled
10 6
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m ethods o f m anufacture have now  resulted in a th oroughly 

reliable device.

F ig. 46 shows the roller or friction  clu tch  (front plate 

rem oved ), a  is the chain ring ; b , |-in. balls ; c , roller ; 

D , springs ; e , clu tch . I t  will be seen th at the clu tch  is 

screw ed on  the hub barrel, and revolves w ith it. W hen 

the chain ring is pulled round in one direction , the five

F ig . 4 6 .— R o lle r  or F r ic t io n  F r ee -w h e e l C lu tch

rollers are drawn b y  fr iction  against the ring up the five 

inclined planes, and are ja m m ed  betw een the clu tch  and 

ring, and the road  wheel revolves w ith it. W hen the 

chain ring is held still, as is the case when free-wheeling, 

the c lu tch  revolves w ith the road  wheel, causing the 

rollers to  run b ack  in to  the b o tto m  of the inclined planes, 

where th ev  are kept b y  fr iction  against the hub ring until 

pedalling starts again. The b locks f  at the back  o f the 

rollers are to  keep them  square, and th e small spiral 

springs keep th e blocks up to  their w ork.
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In  the now  alm ost universal ra tchet clutch , the chain 

ring has a ratchet running round its circum ference. R e ­

cesses are form ed  in the clu tch , and in these are fitted 

pawls, w hich  engage w ith  th e ra tchet while driving. 

W hen free-wheeling, the paw ls run over the ratchet, as

F ig . 4 7 .— H y d e  P a w l and R a tc h e t  

F r ee -w h ee l C lu tch

in an engineer’ s ra tchet brace. In  som e cases rock in g  

paw ls are used, bu t in m ost cases the paw ls are kep t up 

to  their w ork b y  a flat or sm all co il spring (see F ig. 4 8 ).

The “ H y d e ”  is one o f th e m ost popu lar paw l and 

ratchet free-wheels, and the illustration  presented b y  F ig. 

47 will enable its con stru ction  to  be u nderstood easily. 

I t  shows the c lu tch  w ith  the outer washer rem oved. The

F ig . 4 8 .— S e ctio n  o f  S u n b ea m  F r ee -w h ee l  

C lu tc h

F ig . 48.
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portion  screw ed to  the hub is m ade from  a solid  forging , 

w ith a ball-race form ed  on the inner side, the opp osite side 

being screw ed for  the purpose o f receiving  an adjusting cone 

or washer. The balls form  a bearing upon w hich  the chain 

ring revolves. The outer cone is lock ed  against the face  

o f the portion  o f the c lu tch  screw ed to  the hub. .Fig. 47 

clearly dem onstrates th e m anner in w hich  the drive is 

effected. The tw o  paw ls are each su pported  b y  a light 

spring ; th is spring throw s th e paw l in to  the rack m achined 

inside the chain wheel. W hen the wheel is being  driven 

b y  the pedals, th e paw l fits in to  one o f the teeth , w ith  the 

result th at th e w hole o f the clu tch  m echanism  revolves 

together. W hen free-wheeling, th e chain ring is held 

stationary, and th e inner portion  o f th e clu tch  carrying 

the  paw ls then overruns the chain ring.

The M icro free-wheel em ploys rock in g  pawls, and is a 

pattern  th at has lon g  given satisfaction .

C o a s te r  H u b s

W h at is know n  as a “  coaster hub ”  is  a com bination  

o f rear hub, free-wheel clu tch , and pedal-op erated  brake. 

I t  allows o f safe “  coa stin g ,”  inasm uch as the brake is  

o f an extrem ely  strong and efficient pattern . This type  

o f hub has now  becom e extrem ely  popular, an d there are 

m any different m akes on  the m arket from  w hich  to  choose.

I t  is m u ch  sim pler to  rem ove a back  wheel fitted 

w ith a coaster hub than when rim  brakes are em ployed , 

the brake shoes o f the latter causing trouble. A  coaster 

hub will be fou n d  an ideal brake for  a road-racing  m achine 

fitted w ith  w ooden  rims, as the rubber b lo c k s  o f  a  r im
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brake qu ickly  get destroyed, ow ing to  the intense fric ­

tion . On a m achine fitted w ith rim  brakes it  is essential, 

for sm ooth  braking, th at the wheels should alw ays be 

kept perfectly  true, as otherwise a fau lty  braking surface 

is offered, and the brakes act in a “  h it-and-m iss ”  style. 

A nother disadvantage o f the rim  brake is th at the rim 

soon looks u n tidy  in the paths o f the brake blocks, this

app ly in g  to  pla ted  and enam elled rims, and not, o f  course, 

to  alum inium  ones.

The “ New Departure” (Figs. 49 and 50) is one o f 

the earliest and best know n  o f coaster hubs. The 

brake is self-conta ined in the hub, and is app lied b y  a 

very  slight back w ard pressure upon  the pedals. The brake 

consists o f three steel rings w hich  are forced  against the 

shell b y  m eans o f an internal m echanism . A  g ood  fea ­

ture o f the N ew  D eparture hub is th at it  allows o f a 

“  tigh t ped al,”  w hich  perm its unconscious application  of 

the brake when free-wheeling ; and it also allows o f the

F ig . 4 9 .— “ N e w  D e p a r tu r e ’’  C o a s te r  H u b
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bicycle  being wheeled backw ards w ithout the brake 

com in g in to action . P rov id in g  the hub is kept well 

lubricated, it will give efficient service over a long period 

o f years. The free-wheel part o f th e device  runs on 

ball-bearings and is noiseless, there being no pawls and 

ratchets. W hen assem bling the N ew  D eparture hub, the 

clu tch  is fitted on  an axle so th at the triple projections 

enter the brake box . The cage should now  be placed  

on the clu tch  w ith  the exposed side of the balls tow ards

F ig . 5 0 .— P arts o f  “ N e w  D e p a r tu r e ”  C o a s te r  H u b

the centre o f the hub. The clu tch  sleeve is nex t placed 

on  to  the clutch . The w hole o f these parts assem bled as 

above are now  placed in the hub shell, in to w hich the 

transfer spring is n ext placed, care being taken th at one 

o f th e p rojection s on  the inside o f the spring fits in to the 

groove on  the  c lu tch  sleeve. The other ball cage is now  

on the driver (exposed side o f balls tow ards centre of 

hub as before), and the driver is placed in to position  in 

the hub shell. The cone and nuts are nex t screwed on 

the axle and the hub ad ju sted in the usual m anner, that
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is b y  m eans o f the cone on  the chain  wheel side. Ball 

retainers are fitted to  ensure ease o f assem bling, etc. 

The hub is m ade in tw o  w idths— the “  R egu lar ”  fo r  road ­

ster bicycles, an d the “  A -N arrow  ”  for  road-racing  and 

other lightly  built m achines. The form er is 4 f  in. wide 

and weighs 2 lb . 3 oz. ; the latter is 4 in. w ide and weighs 

2  lb. 2  oz., com plete  w ith chain ring, brake arm, and clip . 

Chain rings are furnished in the fo llow in g  sizes :—

Pitch. Width.

8 , 9, 10 teeth 1 in. f i n .  '

7, 8 , 9 10 , 11 , 12  „
1 »  i 8

T ö  )7

16, 18, 2 0 , 2 2  „ 2  >>
1
8 9J

14, 16, 18, 20, 22, 24 „ Ì  „ 8
10  >>

11, 12, 13, 14, 15, 16, 17 „ t  I 8
16 Jf

The “  R egular ”  m odel is m ade for  any  one o f the fo llow -

in g  c h a in  lin es : I f  in ., I f  in ., I f  in .,  a n d  I f  in . ; a n d  fo r  

I f V  in -, It V in ., I f  in .,  1T9̂  in ., a n d  I f f  in . In  o rd erin g  

s p ro ck e ts , i t  is n ec es sa ry  t o  g iv e  c h a in  lin e , p itc h  a n d  

w id th , a n d  n u m b e r  o f te e th .

The parts o f the N ew  D eparture hub show n in 

P ig. 50 are as fo llow  : A l ,  hub shell ; A 2, driver ; A3, 

c lu tch  sleeve ; A 4, spindle w ith ou t cones or nuts ; A5, 

sprocket lock  nut ; A6, c lu tch  ; A 7, axle cone ; A 8, brake 

b o x  ; A 9, brake cover ; AIO, brake arm w ith  1 clip  and bo lt ; 

A l l ,  c lip  an d b o lt  fo r  brake a r m ; A l  1a , ad ju sting screw 

for  brake arm  ; A 12, transfer spring ; A 13, spindle nut ; 

A 14, washers (tw o), A 15, con v ex  washers (tw o), A 16, ball 

cage (large) ; A l  7, sprockets, TV -in. off-set ; A 18, sprockets, 

x V in . off-set and flat ; A l 9, spanner ; A 20, ball cage 

(small).
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T he “ E a d ie ”  coaster hub, another com bination  of

friction  free-wheel, clu tch  and brake device, is o f p roved

w orth . Its  parts are illus-

trated b y  F ig. 51, th e refer- ^
53’

ences being as fo l lo w : 32R, ^ 

shells ; 33R , fr iction  plate ;

34R , brake spring and ph os ­

phor-bron ze ring ; 35R , brake gj, 

cone and lever ; 36R, brake ­

spring lever ; 37R , c lu tch  *

nuts ; 38R , driving  screw  ;

39R , chain  ring ; 40R, right- g ...... |

hand cups ; 41R , left-hand

cups ; 42R , chain-stay clips ;

43R, spindle on ly  ; 44R , lock  

ring ; 45R , lock  nuts, w ith 

oil hole cover ; 46R , ball

retainers, w ith  large balls ;

47R , ball retainers, w ith  small 

balls ; 48R , fr iction  pads ;

49R, friction -pad  springs ;

50R, ad ju sting con e ; 51R, 

fr iction  - pad  holders ; 52R

and 53R , split collar ; 54R  

and 55R, fixed cone or spin ­

dle nut ; 56R, spindle bush ;

57R, ch ain -stay  clip  nut ; 58R , chain-stay clip  screw ; 

59R, spindle nuts.

The “  Torpedo ”  coaster hub (F igs. 52 and 53) 

em braces a fr iction  c lu tch  and a h ighly efficient brake,
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the latter consisting o f a steel cylinder or sleeve, I f  in. 

wide, w hich  acts as a spring ; th at is to  say, back -peda l­

ling action  causes it to  expand evenly  th e w hole o f its 

length against the interior o f the hub shell, thus ensur­

ing pos itive  and evenly  distributed braking force. The 

steel cy lin der has a phosph or-bronze sleeve suitably 

grooved  to  adm it o f  free circulation  o f the lubricant.

F ig . 5 2 .— “ C u t -a w a y ”  V i e w  o f  “ T o r p e d o ”  C o a ste r  H u b

W hen the pedals are at rest the hub revolves on  tw o 

rows o f ball bearings. The clu tch  itself is o f the roller 

pattern , there being  five rollers. The com pon en t parts 

(see F ig. 53) are as fo llow  : 74, brake-arm  clip  co m ­

plete ; 75, step ; 76, lock in g  washer (m illed) ; 77, cu rved 

washer ; 78, brake arm ; 79, brake cone and stop  for 

brake cy lin der ; 80, dust cap ; 81, ball ring and balls 

(2) ; 82, hub shell and lu brica tor ; 83, brake cy lin der
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and steel lining ; 84, brake actu ator  com plete  ; 85, roller 

guide ring ; 8 6 , driv ing  rollers (5) ; 87, sprocket ; 8 8 , 

driving  sleeve and ball ring co m p le te ; 89, dust c a p ; 

90, sprocket lock in g  ring ; 91, axle an d fixed con e ; 92, 

cu rved  washer ; 93, axle nut ; 94, spanner.

F or tak ing dow n  th e “  T orpedo  ”  hub the m illed lock  

nut (76) on  the brake-arm  side m ust first be unscrewed 

b y  m eans o f the n otch ed  sp an n er: the brake arm  (78) 

m ust then be held firm ly, and th e squared end o f the 

ax le (91) unscrewed (from  right to  le ft) b y  m eans o f special 

spanner (94). A ssem bling takes place in the reverse 

order, the brake cone (79) being placed  in the hub shell 

on  the ball-ring side, the brake cy lin der (83) being in tro ­

duced from  the other end in such a w ay th at the p ro ­

je ction  on  the con e (79) enters in to  the corresponding 

n otch  in the steel brake-cylinder lining. In  th e same 

w ay the brake actu ator (84) is n ex t inserted, and the 

driving sleeve (8 8 ) p la ced  in position  in the shell. In  

order to  com plete  the  assem bling, th e parts m ust now  

be screwed together b y  inserting the spindle and turn ­

ing it from  left to  right. The hub m ust run freely, bu t 

w ithout side shake. In  attaching  the brake arm, the 

projectin g  part m arked “ O B E N ”  m ust alw ays be fitted 

in the gap sim ilarly m arked in the brake con e so as to  

ensure proper lubrication . In  adjusting all bearings, 

the step, axle nut, an d lock  nuts on  bo th  sides o f the 

wheel m ust p rev iou sly  be loosened, an d it  will then be 

possible to  ad ju st th e hub as required b y  m eans of the 

spanner ; turning to  the right tightens the bearings, 

Whilst turning to  the le ft loosens them . The em ploy-



i i 6 C Y C L E  R E P A IR IN G

m ent of the lock  nuts (76 and 77) enables the hub to  

be sent ou t b y  the m akers correctly  adjusted. The 

m akers recom m end th at the hub be  kept clean and washed

76a 76 77 78 F ig . 5 3 .— P arts o f  “ T o rp e d o  

C o a ste r  H u b

ou t from  tim e to  tim e with 
*

petrol ; for  th is purpose the 

wheel shou ld be laid on  the 

ground, step side dow nwards 

and petrol in jected  through 

the lubricator in  th e hub 

shell, after w hich  the hub 

m ust be  th orou gh ly  lubri ­

cated . In  order th at the 

lubricating oil m ay  run in to  

all parts o f the hub, it  is also advisable to  in je ct  a cer ­

tain qu an tity  o f oil betw een th e driving  sleeve (8 8 ) and 

axle (91), and this is best done while the m achine is still
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lyin g on  th e ground. I t  should be particularly noted 

that no com m on  resinous lubricating  oil or “  coaster- 

hub grease ”  should be used, b u t on ly  refined neat’ s -foot 

oil or vaseline oil.

The “  T orpedo ”  hub can be supplied w ith cogs o f the 

sizes m entioned below  to  m ake th e fo llow in g  chain lines : 

U V-in ., I f - in ., l f - in . ,  l f - in . ,  and l i f - i n .

Te e t h .— * 8 , 9 , 10 , 11 , 12  b y  1 in. b y  f  in., T\  in., ot  

I  in- ; * 16, 18, 2 0 , 2 2 , 24 b y  | in. b y  f  in., or T3¥ in. ; 

* 13, * 14, 15, 16, 17, 18, 19, 20 b y  f  in. b y  f  in. or *  in. 

I t  should be n oted  th at cogs m arked * can on ly  be 

supplied in l f - in .  and l f - in .  chain lines.
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V a r i a b l e  G e a r  D e v i c e s

The “ Gear” of a Bicycle.— B efore even th e pur ­

pose of a variable gear dev ice  can  be  understood, the 

reader m ust have a clear con ception  o f w hat is im plied 

b y  th e cyclist ’ s term  “  gear.”  I t  is n ot th e dim ension 

o f any  part o f  his m achine, or even the num ber o f teeth  

on  either chain  wheel or hub chain ring. I t  is a term 

th at has descended from  the days w hen the front-driven 

“  ordinary ”  was th e  on ly  b icyc le  in vogue. Then a 

m achine was kn ow n as a 60-in., 56-in., etc., accord in g  as 

to  whether its fron t wheel had a diam eter o f  60 in. or 

56 in. respectively. A  56-in. wheel in one revolution  

travels (rough ly) 176 in. ; and now adays, when a b i ­

cycle, w hatever its ty pe , travels 176 in. per one revolu ­

tion  o f the cranks the gear is said to  be “  56.”  A  bicycle  

o f 60 gear travels abou t 188| in. per one revolution  

o f the cranks ; o f 70 gear, abou t 220 in. ; o f 80 gear, 

251 in . ;  o f  90 gear, 283 in . ;  and so on. Th e “ g e a r ”  

m ultiplied b y  31 gives, roughly, th e distance travelled 

b y  th e  b icyc le  per one revolu tion  o f th e cranks, since 

the circum ference o f a circle equals, roughly, 3| tim es the 

diam eter. Thus, the gear o f a b icycle  can be determ ined 

experim en tally  ; bu t it  is m ore usual to  arrive at it  b y  

a sim ple ca lculation  : In  the case o f a chain-driven m odern

“  sa fety ,”  cou n t the num ber o f  the teeth  on  the chain
i i  8
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wheel ; m ultip ly  b y  the diam eter (in inches) o f the back  

wheel ; and d iv ide b y  th e num ber o f teeth  in  th e hub 

chain ring. A ssum e a b ack  wheel 26 in. in  diam eter 

and the chain wheel and the hub chain ring to  contain

50 X 26
50 teeth  and 18 teeth  respectively. Then ----- —  =

72 f, say, 72.

Or assume a 28-in. back  wheel an d a 20 -tooth  hub 

chain ring ; how  m any teeth  m ust th e chain  wheel have 

to  m ake the gear o f th e m achine equal 70 ? Call the

oc X 28
num ber o f teeth  in the chain wheel x. Then — — —  =

20
70. Therefore, inverting th e num bers as follow s : —  x  x

=  70, and sim plifying  this to  -  x  70 =  50 =  the

num ber of the  teeth  in  th e chain wheel.

“ High” and “ Low” Gears.— I t  is obv iou s th at 

w ith  a low  gear th e cyclist travels a com paratively  short 

distance, and w ith  a h igh gear a com paratively  long 

distance, per one revolu tion  o f the cranks. Therefore, 

the pow er required to  m ake one revolu tion  in the 

form er case is m uch less than in the latter case, since 

less w ork is done. The user o f a high gear, therefore, 

although he travels farther per one revolu tion  o f the 

cranks than th e user o f a low  gear, is obliged to  exert 

a great deal m ore pow er in the m aking o f th at revolu tion  ; 

he feels the  advantage when the running con dition s are 

easy, such, fo r  exam ple, as w hen descending a slight 

hill, or  when pedalling w ith  th e w ind beh ind hia back .



1 2 0 C Y C L E  R E P A IR IN G

The effort required to  propel the bicycle  under such con ­

ditions is small, and his strength can therefore be use ­

fu lly  expended in obta in ing a com paratively  high speed. 

The con trary  is the case when pedalling uphill or against 

a strong head wind. Then th e user o f a low  gear is 

enabled to  exert the w hole o f his strength in the m ak ­

ing o f  a revolution  th at propels his m achine for  a short 

distance only, and although, b y  the tim e he has reached 

the top  o f  the hill, he has expended ju st as m uch  energy 

as, bu t no m ore than, the user o f  a h igh gear, the effort 

has been m ore con ven ien tly  m ade, and he has n ot 

labou red under any  such great strain as the user o f the 

high gear w ou ld be su b jected  to.

The Yariable Gear— U ntil a few  years ago, the 

gear o f a b icycle  was fixed, and the cyclist had to  choose 

a com prom ise betw een high and lo w ; thus, he m ight 

prefer a 90 gear for  riding under the m ost favou rable  

conditions, and a 64 gear fo r  hill clim bin g, and he w ould 

choose  a gear between these extrem es, say 75 or 78, and 

be ob liged  to  tolerate  it  for  all con dition s o f riding. N ow a ­

days, he has the option  o f fitting a variable gear— an 

arrangem ent o f interm eshing tooth ed  wheels, b y  means 

o f w hich leverage is decreased or increased. The gear 

m ay  g ive  him  either one or tw o changes, accord in g  as 

to  whether it is “  tw o-speed  ”  or “  three-speed,”  b oth  o f 

which are inaccurate terms. In  the “ th ree -sp eed ”  hub 

there m ay  be a norm al gear upon w hich  he does th e greater 

part o f his riding, a h igh gear for use when con dition s are 

favourable , and a low  gear for  clim bing  hills an d riding 

against the  w ind. H e has to  pay , in a m echanical sense.
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a price  for  th e convenience w hich  th e variable gear gives 

him — th at is, on  an y  position  o f the m echanism  in which 

extra rotating w orking parts are brou gh t in to play , there 

is an increase in friction  and a consequent loss of 

energy. On on ly  one gear is the drive “  solid  ”  or, in 

other w ords, is it as direct as in th e case o f an 

ordinary fixed gear.

A ll variable-gear devices give a free-wheel effect, 

and m ost of them  give it in alm ost any position  o f the 

m echanism . In  the coaster hub ty pe , n ot on ly  is there 

a free-wheel device, bu t there is also a self-contained 

brake autom atically  operated b y  a very  slight back ­

ward pressure o f th e pedals. R ecen t years have seen 

the popularising o f this ty p e  o f brake, w hich  has now  

been develop ed  and brou gh t to  such a state o f perfec ­

tion  th at com plaints are few  and far betw een, providing, 

o f  course, th e hub is kept clean and well lubricated.

In div idu al taste m ust be consulted as to  th e three 

gears preferred in a variable-gear device, bu t it m ay  be 

helpful to  say  th at 53, 70, and 93 give general satisfac ­

tion  after the  cyclist has becom e used to  the tw o ex ­

trem es. The b o tto m  gear is so low  th at there are very  

few  hills on  the open road  in Great B ritain th at cannot 

be clim bed  b y  its m eans. W hen a tw o-speed gear is 

chosen, the  norm al gear should be th at w hich  th e cyclist 

can best m anage on  an ordinary fixed-gear m achine. 

A ssum ing it  to  be abou t 78 or 80, then the low er gear 

m ay be, say, 57.

“ Two-Speed” Yariable Gears.— The “ E a d ie ”  tw o- 

speed hub (F ig. 54) includes a free-wheel, bu t n ot a
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brake. The follow ing are its parts (see F ig. 55) : 130V, 

shell ; 231V, clu tch  part w ith  gear ring ; 232V, outer 

plate and oil-hole cover ; 233V , chain ring ; 234V, pinion  

carrier ; 235V, ball-race ring ; 236V, planet pin ion  ; 

237V, sliding pin ion  ; 238V, detaining clu tch  ; 240V,

232V. 23 3V  2 3 4 V  235V  236U  2 37V  238V

Fig. 55. FifS- 54.

F igs- 54  and  5 5 .— E a d ie  “ T w o -s p e e d ”  H u b  a n d  its  P arts

adjusting c o n e ;  241V, fixed c o n e ; 242V , guide n u t ;  

243V , ball cage w ith  balls ; 244V , ball cage w ith  balls ; 

245V, detaining-clutch  peg  ; 246V, fixed  cone peg  ; 

247V, grub screw ; 248V, pinion  bush ; 249V , spindle 

n u t ; 250V , actuating p in ;  251V , spindle n u t ; 252V, 

free-wheel p a w l; 253V, free-wheel paw l sp rin g ; 254V ,
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320A 321A 322A 3234 3244 3254 3264 3274 3284 3294 3304 33IA 3324 3334 334A

Fig. 57.

F ig s . 56  and 5 7 .— E a d ie  “ T w o -s p e e d ”  C o a s te r  H u b  an d  its  Parts

F ig . 5 8 .— H a n d le -b a r  C o n tr o l  
o f  E a d ie  C o a s te r  H u b

F ig . 5 9 .— T o p -fr a m e  C o n tr o l o f  
E a d ie  C o a s te r  H u b
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toggle spring ; 255V, toggle chain and rod ; 256Y , lubri­

ca tor ; 257V, spindle.

The “ E a d ie ”  tw o-sp eed coaster hub (Fig. 56) com ­

bines a tw o-speed  gear, a free-wheel, and a brake, its parts 

being shown in F ig. 57 and consisting o f th e fo llow in g  : 

301A, shell, less cups ; 302A, fr iction  pla te ; 303A, brake 

spring, w ith phosph or-bronze  r in g ; 304A, chain r in g ; 

305A, clu tch  part, w ith  gear ring ; 306A , driv ing screw ; 

307A, stud pin ion  ; 308A, ba ll-race ring ; 309A, clutch  

n u t ; 310A, brake le v e r ; 311A, 312A, and 316A, chain-stay 

clip  w ith pins and nut ; 314A, spindle ; 315A, toggle spring ; 

317A, lock  nut w ith  oil-hole cover ; 318A, rigìit hand cup ; 

319A, lock  ring ; 320A, le ft hand cup ; 321A, ball retainer, 

t86 in. large ; 322A, ball retainer, A  in. small ; 313A, brake- 

cam  cone and  lever ; 323A, c lu tch -n u t spring ; 324A, lubri ­

cator ; 325A, c lu tch -n u t spring screw  ; 326A, grub screw ; 

327A, sliding pin ion  ; 328A, detaining-clutch  collar ; 329A , 

adjusting  cone ; 330A , ball retainer, I  in. ; 331 A , actu ­

ating pin  ; 332A, brass ferrule ; 333A, spindle nut ; 334A, 

fixing or ch eck  nut ; 335A, split collar ; 336A, detaining- 

clu tch  peg  ; 337A, guide nut ; and 338A, toggle chain 

and rod. F igs. 58 and 59 show  the E ad ie  controls.

The tables on  p . 125 app ly  to  b oth  th e “ E a d ie ”  

tw o-sp eed hub and to  th e “  E adie ”  tw o-speed  coaster.

“  Three-Speed ”  Variable Gears.— “  Sturm ey-A rcher ”  

three-speed gears are o f tw o  patterns— w ith ou t an d with 

an au tom atic  brake and kn ow n respectively  as th e “  three- 

speed h u b ”  (Figs. 60 to  65), an d as th e “ tr i-co a ste r”  

(F igs. 66 to  71). The parts o f these tw o  devices 

are show n b y  F igs. 61 and 66, and it is n ot proposed
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to  enter here in to  an y  detailed exp lanation  as to  how  

these hubs operate. E xperience show s th at the cyclist 

understands m ore in five m inutes when he has the hub 

and a picture and  list o f the parts in fron t o f h im  than 

he can learn in several hours in the absence o f the hub 

itself.

The parts o f the three-speed hub are as fo llow  : 1,

E A D I E  T W O - S P E E D  H U B S
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G e a r s

N o . o f  T e e th  on  

H u b  C h a in  W h eel

N o .  o f  T e e th  on  

H u b  C h a in  W h eel

O O <0
1 6 1 8 2 0 2 2 1 6 18 2 0 2 2

4 2

N o r m a l 6 8 -2 6 0 - 6 5 4 - 6 7 3 - 5 6 5 -3 5 8 - 8 5 3 - 4

L o w 5 2 4 6 - 2 4 1 - 6 5 6 4 9 - 7 4 4 - 8 4 0 - 7

4 4

N o r m a l 7 1 - 5 6 3 - 5 5 7 - 2 5 2 7 7 6 8 - 4 6 1 - 6 5 6

L o w 5 4 - 5 4 8 - 4 4 3 - 6 3 9 - 6 5 8 - 7 5 2 -1 4 6 - 9 4 2 - 6

4 6

N o r m a l 7 4 -7 6 6 - 4 5 9 - 8 5 4 - 3 8 0 - 5 7 1 - 5 6 4 - 4 5 8 - 5

L o w 5 6 - 9 5 0 - 6 4 5 - 6 4 1 - 3 6 1 - 3 5 4 - 5 4 9 -1 4 4 - 6

¥ ' 4 8

N o r m a l 7 8 6 9 - 3 6 2 - 4 5 6 - 7  , 8 4 7 4 - 6 6 7 - 2 6 1

L o w 5 9 - 4 5 2 - 8 4 7 - 5 4 3 - 2 6 4 5 6 - 8 5 1 - 2 4 6 - 4

5 2

N o r m a l 8 4 - 5 7 5 -1 6 7 -6 6 1 - 4 9 1 8 0 - 9 7 2 - 8 6 6 - 2

L o w 6 4 - 4 5 7 - 2 5 1 - 5 4 6 - 8 6 9 - 3 6 1 -6 5 5 - 5 5 0 - 4

5 6

N o r m a l 9 1 8 0 - 8 7 2 - 8 6 6 - 2 9 8 8 7 -1 7 8 - 4 7 1 - 3

L o w 6 9 - 3 6 1 - 6 5 5 - 4 5 0 - 4 7 4 -7 6 6 - 4 5 9 - 7 5 4 - 3

6 0

N o r m a l 9 7 - 5 8 6 -7 7 8 7 0 -9 1 0 5 9 3 - 3 8 4 7 6 - 3

L o w 7 4 - 3 6 6 5 9 - 4 5 4 8 0 7 1 6 4 5 8 -1



1 2 6 C Y C L E  R E P A IR IN G

gear ring ; 2, hub shell ; 3, right-hand ball ring ; 4, 

p lanet cage ; 5, driver ; 6, le ft-h an d ball cup ; 7, ball 

retainer for driver ; 8, sprocket ; 9, gearing lock  nut ; 

10, sprocket w ash er; 11, ball c a g e ; 12, le ft-h an d c o n e ; 

13, right-hand cone ; 14, pin ions ; 15, cage nut ; 16,

cage thim ble ; 18, step ; 19, axle nut ; 20, star washer ; 

21, axle ; 22, lo ck  nut fo r  con n ection  ; 23, screwed con -

F igs . bO and 6 1 .— S tu r m e y -A r c h e r  “ T h r e e -s p e e d ”  H u b  an d  its  P arts
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nection  ; 24, chain ; 25, coupling  spindle ; 26, indicator ; 

27, in dicator spring ; 28, m ain spring ; 29, pawl spring ; 

30, lubricator scre w ; 31, lu b r ica to r ; 32, axle k e y ;

F igs . 6 2  an d  6 3 .— S tu r m e y -A r c h e r  S p ecial C o n tr o ls  for  
T h r ee -sp e ed  H u b

F ig . 6 4 .— S tu rm e y - 
A r c h e r  T o p  
T u b e  C o n tr o l  
Parts

F ig . 6 5 .— S tu r m e y -  
A r c h e r  H a n d le ­
bar C o n tr o l for  
T h r e e  -  speed  
H u b
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34, collar for  m ain spring ; 36, outer paw l ; 38, ball-race 

cap ; 39, axle-spring nut ; 40, inner paw l ; 41, paw l pin 

for left-hand  ball cup ; 42, gear-ring paw l pin.

The fo llow ing  is a list o f th e “  Stu rm ey-A rcher ”  tr i ­

coaster parts : 2, right-hand nut ; 3, step ; 5, right-hand 

cone ; 6, indicator ; 7, in dicator nut ; 8, m ain spring ; 

10, axle-spring n u t ;  11, connection  lock  n u t ;  16, ch a in ; 

17, star washer ; 20, screwed connection  ; 22, driver ;

23, sprocket lock  nut ; 24, pin ion  pin  ; 30, ball retainer

F ig . 6 6 .— S tu r m e y -A r c h e r  T r i -C o a s te r

right-han d con e ; 33, paw l retainer washer ; 34, right- 

hand ball ring ; 43, brake arm clip  ; 46, hub shell ; 48, 

£-in. b y  f-in . sprocket ; 52, sprocket washer ; 58, clip  

n u t ;  66, lu b r ica to r ; 69, clip  b o l t ;  110, driver paw l 

retainer screw  ; 126, in dicator spring ; 127, driver pin 

retainer ; 128, pin-retainer screw  ; 133, pin ion  sleeve ; 

135, sliding pin ion  ; 139, cage pin  retainer ; 143, axle 

k ey  ; 144, planet pin ion  ; 145, gear-ring paw l ; 146,

paw l spring, right-hand ; 147, axle ; 148, paw l pin  ; 149, 

c lu tch  nut ; 150, brake con e ; 151, left-hand  paw l ;

152, brake arm  ; 153, brake lever : 154, le ft-h an d ball
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cu p  ; 155, le ft-h an d paw l retainer ; 156, steel brake

band ; 157, bronze brake band ; 158, left-han d ball 

retainer ; 159, le ft-h an d adjusting nut ; 162, p in ion -stop 

collar ; 164, cage ; 165, driver-ball retainer ; 166,

driver-ball c o v e r ; 167, pawl-retainer r iv e t ;  168, brake-
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lubricator cap ; 169, brake-ban d rivet ; and 170, gear

ring.

The controls o f th e three-speed hub and of the tr i ­

coaster are n o t quite the same, Figs. 62 to  65 illustrat ­

ing th e form er, and F igs. 68 to  71 th e latter. The 

parts o f the three-speed hub con trol are : 130, knurled

F ig. 6 8 .— S tu r m e y -A r c h e r  T r i-C o a s te r  H a n d le -b a r  C o n tr o l
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con n ection  ; 131, inner cable ; 132, fu lcrum  clip  ; 133, 

screw  and nut fo r  fu lcrum  clip  ; 134, outer cable ; 135, 

outer- cam  ; 136, handle bar lever ; 137, inner sleeve ; 

138, clip  bo lt and nut ; 139, handle-bar clip  ; 140, diagonal 

clip  ; 141, diagonal clip  screw  ; 142, runner pulley ; and 

143, trigger. Parts o f to p  tu be  con trol : 89, quadrant 

con nection  ; 90, b o lt  : 91, split p in  ; 95, knurled con -

F ig s . 70 an d  7 1 .— S tu r m e y -A r c h e r  T r i-C o a s te r  S p ecial C o n tr o l

nection  ; 100, b o lt  ; 101, nut ; 102, inner cable ; 104, 

diagonal clip  ; 105, pu lley  ; 106, pu lley -arm  screw  ;

107, pu lley  a r m ; 115, quadrant p la te ; 116, quadrant 

clip  ; an d 119 and 121, lever.

The con tro l o f  th e tri-coaster has the fo llow in g  parts * 

144, top -tu b e  lever ; 145, top -tu b e  outer pla te ; 146,

top -tu b e  inner pla te ; 147, top -tu b e  clip  ; 148, top -tu b e  

con nection  ; and 149, top -tu b e  cable. Parts o f handle ­

bar con trol : 67, outer cam  ; 68, cam  clip  ; 69, cam  b o lt  ; 

70, cam  nut ; 71, inner sleeve and lever ; 73, cam  cap ;
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95. knurled connection  ; 97, fu lcrum  clip  ; 98, th im ble ; 

100, fu lcrum  bo lt ; 101, fu lcrum  nut ; 102, inner cable ; 

103, outer cable ; 104, diagonal clip  ; 105, pu lley  ; 106, 

pulley-arm  screw ; and 107, pulley arm.

The table on  p . 133 show s th e gears obtainab le  w ith  

26-in. and 28-in. wheels, and w ith  16-, 18-, and 20 -tooth  

hub rings, and applies to  b o th  types  o f the Sturm ey- 

A rcher device.

This table  is a general guide to  th e  variations obtain ­

able w ith th e m a jo rity  o f three-s*peed gears.

The three-speed hub can  be supplied for  any w idth  

o f back -ja w  dow n  to  4 in. I t  is drilled for 40 spoke holes 

on ly, while the hub ring has 9 and 10 teeth  for  1-in. 

chains, 14 and 15 fo r  f-in ., and 16, 18, 20 for  ^dn., and 

Is m ade fo r  iV > an^ LLt. w idth , and for  an y  chain 

line from  I f  to  2 in. inclusive ; in  the tri-coaster up to  

l f - in .  chain  line. The various chain lines are obtained  

b y  fitting different detachable sprockets, w hich  are 

supplied to  order.

The fo llow in g  directions for  fitting either o f the 

Stu rm ey-A rcher devices are supplied b y  the m akers :

“ I t  is n o t necessary to  take an y  part o f th e hub to  

pieces when building  the wheel, as th e spokes on  the driv ­

ing side can be  inserted w ithout rem oving  the sprocket. 

W hen built, th e wheel should be set square in the back  

jaw s, and  the bearings ad ju sted b y  m eans o f the left-hand  

con e in the ordinary m anner. The right-hand cone is 

a fixture, and m ust on  no accou n t be  m edd led  with. 

A fter adjustin g, see th at the ax le nuts are bo th  well 

tightened. H avin g  fitted the wheel, the change-speed
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lever m ay be fixed, if on  the handle-bar, to  the right or 

left, in a position  con venien t to  th e rider, m ost riders, of 

course, preferring the right-hand side. The barrel should 

be so placed  th at the lever m ay  be  m oved  from  the near 

position  easily b y  th e th u m b and pushed over to  the 

farthest position  b y  the low er part o f th e hand. F ix  the 

B ow den -casing  w ith  the fu lcrum  clip  to  the to p  tu be  o f 

the  m achine, leaving  sufficient slack in  th e outer wire for 

th e ad ju stm en t o f th e handle-bar. A tta ch  th e  pulley  

wheel to  the diagonal tu be  o f th e m achine and  pass the 

actuating wire over it  ; screw  the m illed nipple on  to  

the screw fixed on  the end o f th e sm all chain. The 

m echanism  is n ow  ready  for  setting. Th e w ire should 

be  a little  slack w ith  lever in th e low -gear notch , if three- 

speed hub. In  th e case o f the tri-coaster the wire should 

be  slack on  norm al gear.

“  W hen  th e gears o f the three-speed hub are correctly  

ad ju sted and the change lever is at the norm al gear—  

th at is, the  m iddle n otch — th e end o f the spindle b (the 

indicator) will be level w ith  the end o f hub axle, as seen 

th rough  the  hole in  the step a . I f  the in dicator projects, 

slacken the locking  nut i  a t th e end o f th e wire near the 

chain , and, w ith  the ' th u m b an d forefinger, turn  the 

nipple ju st above  it, H, until the in dicator is level w ith 

the end o f the hub a x le ; then tighten th e locking  nut 

and the  ad ju stm ent is com plete . I f  from  an y cause, 

when th e lever is in the norm al notch , the indicator  is 

draw n inside the end o f th e axle, then the  nipple h  should 

be  unscrew ed until th e in dicator com es ou t level w ith 

th e  axle end. Th e in dicator is on ly  to  show  when the
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hub is correctly  adjusted, and is n ot fo r  the purpose of 

m aking the adjustm ent. On no accou n t should this be 

screw ed up or tou ch ed  in any  w ay. A noth er w ay to  

tigh ten  th e wire is b y  ta p p in g  the clip  on  th e to p  tu be  

tow ards the head of the m achine ; to  slacken, reverse the 

operation  and secure th e clip  again. Should the back 

wheel be m oved  when adjusting  th e chain at an y  tim e, 

th is will, o f course, alter the tension  o f the wire. See 

that th e nuts on  bo th  sides o f the axle are perfectly  tight. 

Oil the  gear abou t every 100 m iles b y  m eans o f the lubri ­

ca tor  on  th e le ft face  o f th e hub, using on ly  a few  drops 

o f g ood  cy cle  oil.

“  W ith  reference to  the tri-coaster, w hen th e gears 

are properly  adjusted  and the change-speed lever is in 

the low -gear notch , th e in dicator should then be level w ith 

the end o f the hub ax le.”

In  th e  A rm stro n g  “ T h re e -sp e e d  ” Hub (Figs. 7 2  and 

73) the gears are alw ays in  mesh, an d the change can 

be m ade under an y  an d every  con d ition — w hile free ­

wheeling, pedalling, or standing still. The parts o f the 

“  M ark IV .”  pattern  are illustrated b y  F ig . 7 3 , their 

nam es being as fo l lo w : 105, sp ro ck e t ; 112, planet

p in io n ; 114, driver dust c a p ;  124, screw ed co n n e ctio n ; 

125, ad ju stm en t lock  nut ; 126, bell-crank lever ; 126a , 

bell-crank lever screw  ; 127, bell-crank  carrier ; 127a , 

screw ed con n ection  screw  ; 128, le ft-c lu tch  spring ; 130, 

axle collar ; 131, axle cross pin  ; 133, right-clu tch  spring ; 

134, step (lady ’ s or gentlem an’ s) ; 135, axle grub spring ; 

136, le ft cone ; 137, ball retainer ; 140, right cone ; 141, 

right con e cap ; 142, star washer ; 143, right cone lock
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nut ; 144, axle washer ; 145, axle nut ; 146, le ft hub end ; 

147, gear ring ; 148, shell ; 149, lu b rica to ! ; 150, right 

hub end ; 151, planet cage ; 152, driver ; 153, separator ; 

154, p a w l; 155, paw l sprin g ; 156, ax le ;

157, left clu tch  ; 158, right c lu tch  ;

159, sun pin ion  ; 160, axle spring ;

HIGH

S
N O R M A L

L O W

154 |27 *

F ié s . 72 and  7 3 .— A r m s tr o n g  “  T h re e -s p e e d  ”  H u b  and its  P arts
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161, in d ica to r . Co n t r o l  Pa r t s  : 208, q u a d r a n t  c lip  ; 

209, clip  s c r e w ; 210, c lip -s cr ew  n u t ;  211, sp r in g -c a se  

c o n n e c tio n  sc re w  ; 2 1 2 , q u a d r a n t-le v e r  c o n n e c tio n  sc re w  ; 

213, sp rin g  ca se  ; 214, c a b le  c o m p , w ith  c o n n e c tio n s  ; 

215, k n u rle d  n u t  ; 216, H .B . s p r in g -c a se  a d ju s te r  ; 216a , 

sp r in g -c a s e  n u t ;  217, p u l l e y ;  218, s tr a n d  g u i d e ;  219, 

p u lle y  sc re w  ; 220, p u lle y  c lip  ; 224, le v e r  sp r in g  ; 227,
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H .B . B ow den  stop  clip  ; 228, H .B .C . top  cap stop ; 229, 

H .B .C . b o ttom  plate ; 230, H .B .C . lever ; 231, H .B . top  

cap ; 232, quadrant back  plate ; 233, quadrant front 

plate ; 235, quadrant fron t-plate  screw.

A rm stron g  gears can be supplied w ith  any  chain lines 

from  l fV  in. to  2 in. The standard chain wheels are 

18- and 20 -tooth , f d n - pitch , and 15-tooth , f-in . p itch  ; 

bu t the m akers also su pply  14-, 15-, 16-, 17-, 19-, and 22- 

to o th  chain wheels, f-in . p itch , and 13-, 14-, 16-, and 

17 -tooth  chain wheels, f-in . p itch , if required. W ith  

1-in. p itch  chain wheels from  7 to  11 teeth  are supplied. 

The w idth  o f chain wheels is f  in., XV in., and 1 in. The 

high gear rises b y  31 per cent., the low  gear descends by 

23 per cent, from  the normal.

The handle-bar con trol shown in F ig. 74 is a simple 

device w hich  enables th e rider to  change gears w ithout 

rem oving the hands. A  slight th um b pressure in a fo r ­

w ard direction  brings in to use either th e norm al or the 

h igh gear, w hilst b y  slightly raising th e lever it  au to ­

m atically  flies back , first in to the norm al and then in to 

th e low  gear positions. There is th e alternative o f a 

quadrant con trol fo r  the to p  tube, as show n in F ig. 75. 

The A rm strong “  Central ”  to p  tu be  control (F ig. 76) 

has a quadrant fitted through  the to p  tube. Stranded 

wire is dispensed with, plated  rods being substituted. 

In  th e gent’ s m achine there is a bell crank on  the seat- 

pillar tube, and in the la d y ’ s m achine tw o bell cranks on 

the cu rved tube.

The B.S.Ä. “ Three-speed ” Hub (F ig. 7 7 ) does n ot 

include a brake, bu t it  gives a free-wheel on  all speeds,
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driv ing  solid  on  th e norm al. F ig. 78 illustrates the 

parts, the list of w hich  is as fo llow s : 182S, shell ; 183S, 

sliding carrier ; 184S, right-hand cup or driving ratchet ; 

I85S, pin ion  carrier ; 186S, driving piece ; 187S, end

plate ; 188S, paw l liftin g  ring ; 189S, plate for  sliding 

carrier ; 190S, cover  for  right-hand cu p or driv ing ratchet ; 

191S, hub ring ; 192S, spindle ; 193S, coupling  screw  ; 

194S, cou plin g-rod  spring ; 195S, coupling-screw  spring ; 

196S, chain and con nectin g  rod  ; 197S, left-han d cone
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washer ; 198S, stud pin ion ; 

200S, ball retainer (fV  in .) ; 

202S, con e cover ; 203S. 

204S, fixed cone ; 205S, 

piece ; 206S, actuating

pinion  washer ; 208S;

209S, bush for  spindle ; 

p e g ;  21 IS , sliding-carrier

avaam

199S, ball retainer (| in.) ; 

201S, actuating-screw  nut ;

adjusting cone ; 

c o n e  locking 

screw  ; 207S,

coupling bush ; 

210S, p i n i o n  

p a w l  p e g ;
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212S, paw l peg ; 213S, actuating pin  ; 214S, oil-hole 

cover ; 215S, split p in  ; 216S, toggle  con nection  piece 

nut ; 217S, end-plate paw l ; 218S, sliding-carrier paw l ; 

219S, paw l spring ; 220S, step ; 221S, guide net ; and 

222S, cone pack ing washer.

The Pedersen “ Three-speed” Gear (show n in Fig- 

79) gives a 50 per cent, rise from  the m iddle, or norm al, 

to  high, and a 33^ per cent, drop from  th e m iddle to  the 

low. E v ery  hearing is an ad ju stable ball bearing. The 

parts referred to  b y  th e num bers in F ig. 79 are as fo llow  : 

1, m ain central spindle ; 2, sliding spur wheel and sleeve ; 

5, right-hand cone ; 6, left-hand adjusting cone ; 7, coil 

sp rin g ; 8, ring w ith three s tu d s ; 11, hub shell w ith 

internal teeth  ; 13 and 14, spoke flanges carryin g ball- 

race cups ; 15, m ain spur wheel ; 16, m ain spur wheel cup 

ring ; 20, double clu tch  ring, having ratchet teeth  on 

both  sides ; ,  22, pin ion, solid, w ith  its spindle ; 23, clu tch  

and ball-race com bin ed  ; 24, double spur wheel ; 25, 

taper clu tch  driving  2 4 ;  28, pin ion  or change w h e e l; 

33, cup ; 34, lock  ring, w ith  right-hand thread ; 39,

hook  ; 79, chain-wheel pin ion .



C H A P T E R  I X

M is c e lla n e o u s  R e p a ir s  a n d  O p e r a tio n s

Fitting Seat Lug to Cycle.— F or  rem oving an o ld  seat 

lug on  gent’ s cycle , and  fitting a new  one in  its place, 

first strip the fram e o f all fittings and scrape or file the 

enam el o ff the sides o f th e seat lug and to p  head lug ; 

find th e  brazing pegs or screws, centre-pun ch  th em  and 

drill out. The to p  head lug should now  be  heated on 

th e brazing hearth and sprung o ff the head tu be  w ith  the 

to p  tu be . This requires care to  heat in the proper place 

an d  in  the springing off, or the head lug  or tu be  m ay  be 

dam aged. W hen  this is free o f  the head tube, proceed 

to  heat th e seat lug  and draw  this o ff  when sufficiently 

hot, th a t is w hen the brass is flowing.

Great care is necessary n o t to  dam age the tubes b y  

bend ing or  sp litting  th e thin  ends o f  th e lugs. The best 

w ay  is to  procure  assistance fo r  th is operation  so th at 

bo th  hands m ay  be  free to  w ork th e lugs o ff ' while the 

blow pipe  is a t w ork.

Clean up the ends o f the head an d seat tubes, fit the 

new  seat lug to  the to p  tube, and then replace on  the 

head and seat tubes, peg  when in position , and proceed* 

to  re-braze. The new  seat lug  should be sawn nearly 

through  at th e b ack  before fitting on, as it  will be 

difficult to  saw after  brazing if o f  m alleable iron .
142
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D o  not, how ever, saw right through  before brazing, or 

when h ot it  will open  ou t from  the tube.

The head lug m ay  be  brazed first, the jo in t being 

loaded from  the inside w ith  abou t half a th im bleful o f a 

m ixture o f N o. 3 spelter and pow dered borax . W hen 

co ld  the seat lug jo in t  m ay  be  loaded  th rough  a hole 

pu nch ed  or drilled through  th e top  o f seat tu be  in to  the 

top  tube. Care m ust be taken n ot to  burn the tubes b y  

over-heating, as it  m ust be rem em bered th at th ey  have 

been brazed and filed up before. Use p len ty  o f borax  on  

the tubes outside while heating.

The jo b  m ay  also be well done w ithout tak ing o ff the 

head tube, b y  cu ttin g  ou t th e top  tu be  an d fitting a new  

one. Then the to p  head lug w ou ld  rem ain on  th e head 

tu be  and on ly  the  piece o f to p  tu be  w ou ld  be unbrazed 

from  th e head lug.

j Drilling Rims.— I t  m ay  som etim es be  fou n d  neces­

sary to  drill rims. The holes are drilled half one w ay 

and half the other w ay. M ark the rim  to  be  drilled w ith 

chalk, b y  placin g  it on one already drilled, or, in  the 

absence o f this, b y  div id ing  it  o ff w ith a pair o f dividers. 

Then centre-punch, holdin g the rim  on  a b lock  o f hard 

w ood  cu t to  shape. Then, if  drilling on  an ordinary 

lathe, m easure the w idth  the hub flanges are apart, and 

pack  up the rim  on  the lathe bed, so th at the centre o f 

the rim  is th e sam e distance below  th e drill po in t as the 

w idth  o f the flanges. D rill every  other hole, then turn 

the rim  over  and drill the other half. The drill should 

run at a h igh speed and be k ep t sharp ; a tw ist drill 

should be used. W ith  rim s o f th e W estw ood  pattern  a
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washer should be used under the n ipple head to  prevent 

pulling through.

Shortening Cycle Forks.— Forks m ay  be shortened 

b y  cutting  th em  to  the required length, cleaning ou t the 

inside for  an inch or so, and then flattening th e ends 

again on  to  a piece  o f sheet steel fitted in to the flattened 

end before  brazing. A fter brazing, the axle holes can 

be m arked off tru ly  and drilled to  suit the axle, or cone 

shoulder, if so fitted. The holes m ust be drilled equally 

distant from  the centre o f th e crow n, or the fron t wheel 

will be  nearer one fork  than the other, and out o f track 

w ith  the rear wheel.

Setting Cycle Forks.— F or setting cycle  forks, heat 

the  steering tu be  to  a dull red ju st at the bent part on ly  , 

h old  the end o f the tu be  in the vice, and pull the tube 

straight b y  using the fork  blades as leverage. W hen  the 

tu be  is straight and true w ith  the fork  crown, let it  cool 

gradually, and treat the blades in the same m anner, one at 

a tim e, holding th e blade to  be set in the v ice and using 

the steering tu be  as leverage. T o  test th e tru th  o f the 

blades, pass a straight rod  through  the spindle holes in 

the  end o f th e blades, and place another rod  or straight­

edge across the to p  o f the blades close up to  th e crow n ; 

th e tw o  straightedges or rods shou ld th en  lie in  one plane. 

W hen  this is satisfactory, fix  th e wheel centrally in the 

forks and test th e steering tu be  for  trueness or upright ­

ness w ith  th e wheel. This m ay  be done b y  placing  a 

straightedge on  th e edges o f the rim, and noting  the 

distance th at the top  o f the steering tu be  is from  the end 

of the straightedge when tr ied  on  each side. I f  unequal,
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the blades m ust be pulled over sidewise until true. T o  

do this, the wheel will have to  be rem oved  or the spindle 

nuts slackened.

O nly th at part o f the tu be  or blade w hich  is bent should 

be heated when setting. I f  to o  m u ch  has been heated, cool 

the  straight part w ith  water before pulling true, or a 

double bend  will result, w hich  will be very  aw kw ard to  

rem ove. T o  prevent the v ice  jaw s dam aging the tube, it 

is advisable to  h old the fork  in a pair o f w ood  v ice  blocks.

Shortening Cycle Head.— A ssum e th at it  is w ished 

to  shorten the head o f a cycle  fram e b y  in ., w ithout 

purchasing a new  head and seat lugs. I f  the seat tu be  is 

shortened a similar am ount to  the head tube, the same 

lugs will do if th ey  are taken off w ithout dam age ; bu t if 

the seat tu be  is to  rem ain as it  is, then  new  lugs will be 

necessary to  suit the different angle. I f  th e seat tu be  is 

to  be shortened, first cu t o ff the head and seat tubes the 

required length. Then clean o ff the enam el from  the 

side o f the lugs to  find an y  pegs or screws, w hich  m ust be 

drilled out. The short pieces o f tu be  can then  be rem oved  

b y  heating up the  lugs on  a brazing hearth and tw isting 

ou t the short ends w ith  a pair o f pliers when th e brass is 

well m elted. I f  the seat tu be  is to  rem ain as it  is, cu t off 

th e head tu be  th e required length , drill ou t the peg  in 

th e seat lug, unbraze this, an d then unbraze th e short piece 

from  the head lug.

Truing Bracket Spindles.— H u b  and bottom -brack et 

spindles generally have centres drilled in the ends, unless 

m ade from  th e bar. I f  centres are present, m ou nt the 

spindle betw een lathe centres and spin, when the ou t-o f-
K
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tru th  part can be  m arked w ith  chalk  and  k n ocked true 

on  a h ard -w ood  b lock  w ith  a m allet or copp er ham m er. 

This can  be done co ld  w ith  hub spindles, w hich  are soft, 

bu t bracket spindles should be heated slightly before 

straightening, as th ey  are m u ch  stiffer and hardened. 

T o  straighten, rest on  pieces o f brass across the v ice  jaws, 

and use a ham m er w ith  a piece o f brass to  p rotect the 

spindle from  ham m er m arks. I f  the bearing parts o f the 

bracket spindle are w orn ou t o f  tru th , th ey  m ust be 

grou nd  true on  a suitable m achine, or first soften ed , turned 

up true in the lathe, and re-hardened.

Replacing Cup in Hub.— I t  should be exp lained that 

the  m anufacturers’ process o f pu ttin g  in cycle -h u b  cups 

is first to  heat th e hub case on  a h ot plate, press th e cups 

in  w ith  a small screw  press, fitting  an d bearing on  the 

cup edges, an d plunge in  w ater to  coo l before rem oving  

the  too l. Som e m akers press the cups in co ld  under 

a screw  press ; th is is quicker, bu t n ot so reliable. T o  

replace a cup in an o ld  hub, “  sw eat ”  it  in w ith  soft 

solder. T o  d o  this, th orou gh ly  clean th e  hub an d the 

outside o f the cu p  till th e surfaces are bright, tin  the sur­

faces w ith  solder an d killed spirits o f salt, w ipe o ff the 

superfluous solder w hilst hot, press th e cup in  position , 

and  heat up w ith  th e b low pip e till th e solder is m olten , 

an d coo l o ff at once w ith  w ater. Great care is required, 

in  applyin g the heat for  soldering, to  avo id  letting dow n  

the tem per o f the cup.

Fitting New Tube to Cycle.— I t  is necessary first 

to  strip th e fram e o f all fittings. A ssum ing th at the to p  

tube is to  be  replaced, file the side of th e head lug and
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seat lug where th e to p  tu be  enters to  find th e pegs. Centre 

th em  an d drill out, then  saw abou t 6 in. ou t o f the centre 

of the tu be  to  facilita te  th e rem oval o f  the brok en  tu be . 

P lace th e fram e on  th e  brazing hearth an d pack  th e back  

o f the lug to  be heated w ith  cok e  or breeze, direct the 

flame on to  the lug until the brass in th e jo in t  melts, then 

gen tly  tw ist th e end o f the tu be  whilst th e flam e is still 

p lay ing  on  th e jo in t, and if the jo in t  is properly  m elted 

it  will com e out. R em ov e  th e fram e at once from  the 

hearth, and scrape ou t th e lug w ith  an old  file. Serve the 

other lug in a similar m anner, an d w hen coo l clean ou t 

an y  brass w hich  m ay  have rem ained. Cut th e new  tu be  

ex actly  to  length  b y  m easuring th e broken parts. Clean 

th e  ends o f the  tu be  w ith  em ery clo th  an d spring in to 

place, th en  drill and peg, and re-braze. Care m ust be  

tak en  to  heat the  part o f  th e lug in  w hich  is the broken 

tu be  before  heating th e rem ainder o f the lug, or, when 

starting to  tw ist and pull ou t th e broken piece, th e seat 

lug and head lug m ay  shift from  their proper places, or 

the head tu be  or seat tu be  m ay  bend if these parts are 

to o  hot. A lso w atch  th at the broken tu be  ju st against 

the lug does n ot get w hite hot, or it  will be  rotten  and 

break o ff short a t the lug instead o f com in g  out. I f  it 

appears to  be  getting  to o  hot, coo l it  w ith  b ora x  freely 

app lied ; th is will keep the tu be  from  getting  rotten , and 

at the same tim e assist th e brass in th e jo in t  to  flow.

Jointing Wooden Rims.— Join ts in w ooden  cycle  rims 

are sim ply m ade w ith  g ood  h ot glue, an d th e jo in t  held 

in a cram p until th e glue is set. In  rem aking th e jo in t, 

scrape o ff the o ld  glue and see th a t all parts o f the jo in t
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fit tigh t up, before  app ly in g  the fresh glue, w hich  m ust 

be o f the best, and applied as h ot as possible. As an extra 

precaution, a couple of brass rivets, ab ou t TV in. in dia ­

m eter, m ight be pu t through the jo in t, using at each 

end small brass or copper washers, w hich should be let 

in flush w ith  the surface and  sm ooth ed off. T w o very 

fine brass screws m ay  be used instead o f rivets if they 

can be procured of the right length.

Wood Rims.— In  drilling w ood  rims it  is specially 

im portan t th at th e holes should be drilled the correct 

angle, as the m aterial, being so m uch  thicker, the nipple 

has no chance o f correctin g  itself. A  special drill w ith 

com bin ation  cutter to  form  th e seating for the washer 

should be used. A  special w ood  rim  washer is used under 

the  n ipple, round in shape with turned-dow n and ser ­

ra ted  edges, w hich  bed  dow n  in to  the rim , and serve the 

double purpose o f preventing the rim  sp litting and the 

nipple head pulling dow n  in to  the hole. W hen  the wheel 

is assem bled and roughly trued, these washers m ust be 

bedded  dow n  w ith  a hollow  punch struck w ith  a light 

ham m er. I f  th is is n ot done the wheel will very soon 

get ou t o f tru th  and the spokes becom e loose.

Cutting Down Cycle Frame from 2 8  in. to 2 6  in.—  

I t  is presum ed th at the cycle  fram e is a m odern pattern  

w ith parallel to p  tube, w hich  it  is desired to  retain. Take 

th e m achine com plete ly  to  pieces. U nbraze the top  

head tu be  and seat lug, rem ovin g  the tw o  lugs and tube. 

Scrape o ff the enam el and look  for brazing pegs before  

try ing  to  unbraze th e lugs. The sim plest w ay  to  get off 

the top  tu be  and lugs is to  cu t the dow n  tu be and head
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tu be the required length  before unbrazing. The inside 

o f the lugs will require cleaning ou t so th a t th ey  will fit 

over  the seat tu be  and head tube, w hich  m ust, o f course, 

be prop erly  cleaned before  refitting and brazing. The 

fron t fork  tu be  will require cu ttin g  dow n  to  suit the new 

head length  and re-screw ing to  suit the head nut. The 

jo b  is a fairly sim ple one to  anyone skilled in  brazing.

Altering Cycle Frame.— A ssum e th at it is desired 

to  alter a racing fram e w ith  26-in. wheels to  enable it to 

tak e 28-in. wheels. This can be done prov id ed  there is 

sufficient clearance betw een the toe  and fron t wheel to 

allow  o f the extra size wheel. The best w ay  to  effect the 

alteration  is to  fit and braze 1-in. extension  pieces to the 

fron t fork  ends an d the back  forks and stays. Cut the 

forks and stays ab ou t 1 in. beyon d  the fork  ends, and fit 

a similar section  piece  o f tu be  w ith  a 2-in. long  thim ble  

of tu be  inside, and braze securely.

“ Bowden” Brake for Bicycle.— The B ow den  cycle  

brake princip le is as follow s. Inside  a spiral wire coiled 

closely, and incom pressible longitudinally, a stranded 

wire is placed. I f  one end o f the spiral be held and the 

stranded w ire draw n out, th e oth er end will be  draw n in 

the  sam e distance. This relative m ovem ent transm its 

th e pow er from  the lever to  the brake blocks. F or  a back - 

rim  brake, th e length  o f wire is from  the handle-bar along 

the fram e tu be  to  w ithin  3 in. o f the back  tyre ; if longer 

than this, the wire should be cut. F ile off the stranded 

wire w hich  is tu rn ed  over on  the head o f a n ipple. H ea t 

this in gas, and draw  off the wire, turn ing it to  the  right. 

The solder m ust n ot be  run ou t of th e wire, otherwise the
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strands will fly  open. D raw  on t the wire and cu t the spiral, 

then grease and push it through again. H ea t the n ipple 

(n ot the wire) and push it  on  the wire at the sam e distance 

from  th e end as th e piece  cu t o f! the spiral. Then run 

solder rou nd to  keep th e strands from  opening and cu t 

o f! w ith  a sharp chisel £■ in. from  the nipple. Spread out 

the strands and run the solder through, leaving a round 

head on  th e nipple as it  was before. Screw the blocks into 

the shoe so th at th ey  fit the edges o f th e rim  and miss the 

spokes. F ix  th e lever clip  on  the handle-bar, and bridge 

and spring clips on  the stays. Clip the n ipple in the shoe, 

raise th e bridge until the b locks to u ch  the rim , and pull 

dow n  the  spring clips until the blocks miss the rim. F it 

th e band clips round the spiral, and screw  up all parts 

tight. I f  there is n ot sufficient pow er, raise the bridge.

Cycle Engineers’ Screw Threads__ The screw

threads adop ted  b y  th e  C ycle E ngineers’ Institute  are as 

fo llow  :—

D ia m eter

in

D e c im a ls

N o .  o f  

T h rea d s  

p e r  in ch

D ia m e te r

in

D e c im a ls

N o .  o f

T h rea d s  

p e r  in ch

D ia m eter

in

D e c im a ls

N o .  o f

T h rea d s  

p e r  in ch

•056 6 2 •154 4 0 •375 2 6
•064 6 2 •175 3 2 *• 56 2 5 2 0
•072 6 2 •1875 3 2 1 -0 0 0 2 6
•080 6 2 •250 2 6 t  1 -2 9 0 2 4
•092 5 6 •266 2 6 1 -3 7 0 2 4
•104 4 4 •281 2 6 t  1 -4 3 7 5 2 4
•125 4 0 •3125 2 6 1 -5 0 0 0 2 4

T h e  s iz e  m a r k e d  *  is  fo r  r i g h t -  a n d  le f t -h a n d  th r e a d s , a n d  th e  
m a rk e d  f  a r e  fo r  a  le f t - h a n d  th r e a d  o n ly .

sizea
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