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Rear Derailleur Adjustm ent

Level of difficulty: St raight forw ard

Typical tools and supplies needed [ 1 ]

Repair Stand
Screwdriver, Phillips # 2 or st raight  blade
Hex Wrenches
Light  lubricant
Fourth Hand Tool
Cable cut ter
Rags

The art icle will discuss the adjustm ent  of the rear derailleur. 

Derailleur bicycles have several sprockets on the rear hub. By using different
com binat ions, the r ider will find low gears for going up hill and high gears for going down
hill.  The gear system  needs m aintenance and adjustm ent  to perform  well.  The cable
system  m ay also need replacem ent  as it  wears. The derailleur lim it  screws and index
set t ing will need per iodic checking. This art icle will first  discuss lim it  screw set t ing, and
then index adjustm ents.

Derailleur  Lim it  Screw s ( H- screw  and L- screw )

Rear derailleurs "derail"  or  shove the chain off of one 
sprocket  and m ove it  to another. The upper derailleur pulley
(called the "guide pulley")  pushes the chain to the next
sprocket . A proper gear adjustm ent  aligns the guide pulley
under the sprocket . 

Changes to the inner wire tension causes m ovem ent  in the 
derailleur. The derailleur body is fit ted with a spr ing that  is
pulled t ight , or  relaxed, by the inner wire. Pulling the inner
wire m oves the derailleur cage and guide pulley in one
direct ion and t ightens the spr ing. Relaxing inner wire 
tension allows the spr ing to m ove the body and pulley in the
opposite direct ion.

I t  is norm al for  a chain to m ake som e noise dur ing a shift .  
The shift  m ay appear subject ively "noisy,"  " loud,"  or
"rough". Factors like the type of chain or sprocket , the wear
on each, and the am ount  and type of lubr icat ion will affect

the noise a chain m akes dur ing shift ing. The lim it  screws typically can do nothing to affect
the noise dur ing a shift  between cogs. Noise from  the chain as it  r ides on the sprocket  is,
however, a useful sym ptom . There is for  any given bike a "base level"  of noise from  the
chain as it  passes over the sprocket  teeth. When the derailleur jockey wheel is out  of
alignm ent , the chain m ay m ake excessive noise. To dem onst rate the "base level"  noise,
shift  the bike to the second sprocket  by pulling the inner wire. Cont inue to pedal and m ove
the inner wire slight ly to hear changes in the level of noise. The quietest  level of noise
m ay be considered the base level for  that  bike.

Derailleur pulleys are lim ited in both inward and outward m ot ions by using the derailleur
lim it  screws. Proper ly set , the derailleur will shift  to both the ext rem e outward sprocket
( the sm allest  in size)  and the ext rem e innerm ost  sprocket  ( the largest  in size) . The lim it
screws do not  cont rol the derailleur on the sprockets between the two ext rem es. These
are set  using the barrel adjuster and tension on the inner wire. The lim it  screws are
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Test  the shift ing by pulling the inner 
w ire

H- lim it  screw  
effects

usually m arked "H" and "L" . The "H" cont rols the outer m ost  lim it  of the derailleur, and the
"L" cont rols the inner m ost  lim it .

Using the shift  lever to adjust  lim it  
screws can cause confusion and 
problems because it  tends to focus
at tent ion on the inner wire tension 
( indexing)  rather than lim it  screw
set t ings. I nstead of using the shift  
lever, pull the inner wire with one
hand to simulate shift  lever act ion. 
This will help elim inate confusion
between indexing problems and 
lim it  screw problems. With the bike 
in a stand, pract ice shift ing with this
method before adjust ing the lim it  

screws.

Turning the lim it  screws adjusts the lim it  of t ravel of the pulleys. Tightening rest r icts the
t ravel, while loosening allows m ore t ravel. The purpose of the following procedure is to
find the t ightest  H- lim it  screw set t ing that  will allow a good shift  to the outerm ost  cog, and
the t ightest  L-screw set t ing that  will allow a good shift  to the innerm ost  cog. The locat ion
of lim it  screws on the derailleur body m ay vary between m anufacturers. Always look for
the "H" and "L"  m arked adjacent  to the screws.

H- lim it  screw  adjustm ent  

1  Shift  chain to outerm ost  ( largest )  chainr ing. Shift  chain to outerm ost  rear sprocket
(sm allest  sprocket ) . 

2  Check tension on rear inner wire. I f inner wire appears to have any tension, it  m ay
interfere with the H-screw set t ing. Turn adjust ing-barrel clockwise to elim inate inner wire
tension. Proper cable tension ( indexing)  will be adjusted later.

3  Manually turn pedals at  a quick cadence, approxim ately 60 rpm  or m ore.

4  Pull inner wire to shift  derailleur one sprocket  inward. Adjust  pull on inner wire unt il
chain r ides quiet ly on second sprocket . Release inner wire quickly to shift  back to
outerm ost  sprocket  and note shift .  When adjust ing the H-screw, be concerned with two
situat ions:  

a)  The outward shift  from  the second sprocket  to the outerm ost  
sprocket . 
b)  How the chain r ides on the outerm ost  sprocket .

Do not  be concerned with how the chain r ides when it  is held on the second sprocket .

5  I f the shift  outward seem s acceptable, t ighten H-screw 1/ 4 turn 
clockwise and repeat  shift .  Even if shift  appears acceptable, cont inue
t ightening H-screw by 1/ 4 turn increm ents and checking shift  unt il
shift ing is slow or hesitant . Another sym ptom  of a too t ight  H- lim it
screw is when the chain is on the sm allest  cog but  m akes a rat t le from
rubbing the second sprocket  inward. View this last  sym ptom  by looking
under the rear sprockets where the chain m eets the sprockets. The
inner plate of the chain will rub against  the next  sprocket  inward 
m aking the noise.

6  When symptoms of a too t ight  H-screw appear, loosen H-screw 1/ 4 turn
and check shift  again. Repeat  process of shift ing and correct ing by 1/ 4 turn
increments. When too t ight  symptoms disappear, H-screw is at  t ightest
acceptable set t ing, and lim it  screw set t ing is done.

Note: "Rapid Rise" derailleurs use a reverse spr ing applicat ion. When
the inner wire tension is com pletely relaxed, the derailleur sits on the
inner m ost  sprocket , which is reversed from  other com m on derailleurs. 

When adjust ing the H- lim it  screw, it  is necessary to pull the inner wire unt il the chain is in
the second to outerm ost  sprocket  then pull hard to shift  to the outerm ost  sprocket . The
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L- lim it  screw  effects

sam e concept  is used to adjust  Rapid Rise. You want  the t ightest  lim it  screw set t ing that
allows good shift ing to the ext rem e outer and inner cogs.

L- Lim it  screw  adjustm ent

The L- lim it  stops the derailleur from  m oving inward ( toward the spokes) . The lim it  screw
does not  m ake the derailleur m ove, pulling the inner wire m akes the derailleur m ove. The
L-screw allows the pulley wheels to shift  the chain to the innerm ost  sprocket  and yet  not
shift  off the sprocket  into the spokes.

1  Shift  bike to m iddle chainr ing (or sm aller  r ing of double chainr ing bikes)  and to
second- to- innerm ost  rear sprocket .

2  Pedal bike at  a quick cadence, approxim ately 60 rpm  or m ore.

3  Pull inner wire by hand to shift  derailleur sprocket  inward. When adjust ing the L-screw,
be concerned with two situat ions:  

a)  The inward shift  from  the second- to- innerm ost  sprocket  to the innerm ost  sprocket . 
b)  How the chain r ides on the innerm ost  sprocket .

4  I f shift ing seem s adequate, t ighten L-screw 1/ 4 turn, and 
repeat  shift .  Cont inue to t ighten L-screw unt il sym ptom s of
too t ight  appear. These sym ptom s are that  the chain will not
com plete shift  even with pressure on inner wire, the chain
hesitates before shift ing inward even with constant  pressure 
on inner wire, or the chain rat t les excessively when r iding on
innerm ost  sprocket

5  When sym ptom s of a too t ight  L-screw appear, loosen 
L-screw 1/ 4 turn and check shift  again. Repeat  process of
shift ing and correct ing by 1/ 4 turns. When too t ight
sym ptom s disappear, L-screw is at  t ightest  acceptable 
set t ing, and lim it  screw set t ing is done.

After set t ing the L-screw, check the "B-screw" for an 
adequate set t ing. The B-screw cont rols the derailleur body
angle, hence the nam e, B-screw. Shift  to the innerm ost  rear

cog, which is the largest  cog. View the upper pulley relat ive to the largest  cog. I f the
pulley is rubbing against  this cog, t ighten the B-screw to increase upper pivot  spr ing
tension, which pulls the pulley back and away from  the cog. I f there is a large gap
between the upper pulley and cog, loosen the screw.

NOTE:  Shim ano "Rapid r ise"  derailleurs reverse the spr ing direct ion. To adjust  L-screw,
pull on inner wire and shift  outward one sprocket , then release inner wire to shift  inward.
Tighten L-screw unt il shift ing is slow, then turn counter-clockwise 1/ 4 turn unt il good
shift ing is restored. 

The process above sets the lim its to the t ightest  set t ing that  st ill shifts well.  This allows
the derailleur to wear with use and t im e, and yet  st ill allow a good set t ing. After lim it
screws are set , proceed to index adjustm ents.

Checking the Rear I ndexing Adjustm ent

The rear indexing adjustm ent  should only be done after the H- lim it  and L- lim it  screws are
adjusted. The rear derailleur indexing is adjusted by changing the inner wire tension. For
the com m on rear derailleurs, increasing inner wire tension tends to m ove the rear
derailleur m ore to the left ,  or  toward the spokes. Less inner wire tension tends to m ove
the derailleur to the r ight . The inner wire tension will not  stop the derailleur at  its ext rem e
lim its. The H- lim it  screw stops the derailleur at  its r ight  m ost  set t ing, and the L- lim it
screw stops the derailleur at  its left  m ost  set t ing. (Shim ano Rapid Rise derailleur are a bit
different , see procedures at  the bot tom .)

Modern indexing shift  levers use dwell,  which is a hesitat ion between m ovem ents in the
lever. These hesitat ions are t im ed to m atch the m ovem ents of the derailleur and the
spacing in the rear sprockets. The design of som e derailleur and shift  lever brands
requires m ore of a push (or twist )  of the lever to com plete the shift .  The am ount  of ext ra
push or twist  is not  consistent  between m anufacturers and each r ider m ust  learn the
part icular at t r ibutes of his or her system .

Changes to inner wire tension are m ade at  the adjust ing barrel. Adjust ing barrels m ay be
located either at  the rear derailleur or at  the shift  lever. The goal of adjust ing the indexing
is to find the t ightest  inner wire tension set t ing that  will allow good shift ing to the gears
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norm ally used. This will allow the longest  last ing indexing adjustm ent  as the system  wears
and the cable system  st retches with use. To find the t ightest  inner wire set t ing, you will
purposely m ake the set t ing too t ight  then relax tension slight ly. There are two basic
sym ptom s for a " too t ight "  inner wire. These are a rat t ling noise from  the chain rubbing
against  the next  cog inward, and a slow or hesitant  outward shift .  These are sym ptom s for
rear derailleurs that  sit  outward when inner wire tension is released.

I ndex Set t ing

1  Set  lim it  screws ( if not  already done) .

2  Shift  chain to outerm ost  rear sprocket  ( sm allest ) . Shift  chain to outerm ost  ( largest )
chainr ing in front .

3  Test  init ial inner wire tension. Pedal a norm al cadence and shift  rear derailleur with one
click on lever. Use care to only m ove lever one posit ion. I f derailleur m oves one sprocket ,
tension is adequate.

4  I f derailleur fails to shift  one sprocket , inner wire m ay be too slack. Turn barrel adjuster
fully into derailleur body (or shift  lever)  then turn counter clockwise two turns to allow for
index adjustm ents. Loosen inner wire pinch bolt  and gent ly pull on inner wire with fourth
hand tool or pliers to rem ove slack. Tighten inner wire pinch bolt .

5  I f derailleur will not  shift  one sprocket  after rem oving slack in "d" , return lever back to
outerm ost  sprocket  posit ion and increase inner wire tension by turning barrel adjuster
counter-clockwise 1/ 4 turn and at tem pt  shift  again.

6  Shift  to second sprocket  in rear. Pedal and increase inner wire tension by cont inuing to
turn adjust ing barrel counter-clockwise unt il a definite rat t ling is heard. Rat t le is from
chain scrapping against  next  sprocket .

7  Once a too- t ight  rat t le is achieved, turn barrel adjuster 1/ 4 turn clockwise, to release
inner wire tension, and pedal again. Listen and look for signs of scraping or rat t ling.
Cont inue turning barrel adjuster 1/ 4 turn clockwise at  a t im e unt il rat t le disappears.

8  Shift  derailleur one sprocket  inward at  a t im e, listening for signs of rat t le, indicat ing a
too t ight  inner wire. Turn adjust ing barrel 1/ 4 turn clockwise to elim inate rat t le. Note:  Do
not  at tem pt  shift  to largest  rear sprocket  while in largest  front  sprocket . This gear is
norm ally not  used and adjust ing tension to this shift  m ay com prom ise other com m only
used gears.

9  Shift  to innerm ost  ( sm allest )  chainr ing and check gears again. I f no rat t ling is present ,
index adjustm ent  is done.

Shim ano "Rapid Rise" Derailleur  I ndexing Adjustm ent  

Shim ano "rapid r ise"  derailleurs use a return spr ing that  puts the derailleur under the
innerm ost  rear sprocket  when the inner wire tension is released. As with other indexing
derailleurs, the inner wire tension should be set  as t ight  as possible with good shift ing.
However, the sym ptom s of a too- t ight  set t ing are different , which for rapid r ise system s
are the derailleur shift ing outward slowly, or a rat t le from  the upper pulley being aligned
too far outward. Look underneath the rear sprocket  at  the alignm ent  of the upper pulley
when there is a rat t le to see if this is the cause.

1  Shift  chain to m iddle r ing in front  and innerm ost  sprocket  in back.

2  Pedal and shift  lever one posit ion.

3  Pedal and turn barrel adjuster counter-clockwise to t ighten inner wire tension unt il chain
begins to shift  outward.

4  Turn barrel adjuster clockwise 1/ 4 turn unt il chain runs sm oothly on second cog.

5  Shift  outward one sprocket  at  a t im e t rying each gear. Turn barrel adjuster 1/ 4 turn
clockwise if too t ight  sym ptom s occur.

6  Shift  to all other norm al gear com binat ions and test  adjustm ent .

Note: The indexing procedure here assum es that  there are no unusual problem s, such as
bent  derailleurs, bent  derailleur hangers or excess inner wire fr ict ion from  dir t  in the
housing. Addit ionally, m anufacturers design shift  levers and dr ive t rain com ponents to
work within their  system . Mixing brands within the dr ive t rain m ay lead to poor shift ing.
This is referred to as a com pat ibility problem .
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For help with housing length and sizing, see Housing Length and Sizing.

Content  for  this page courtesy Park Tool. For m ore on Park’s range of tools and workshop
supplies, see:  Park Tool ’s website.

Notes

[ 1]  Suggested Park Tools:

PRS and PCS Repair Stands.
AWS Hex Wrenches.
BT-2 Fourth Hand Tool
CN-4 or CN-10 Cable cut ter
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