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Installatl;_j}; Servicing and Troubleshooting Guide
forACC L SHIFTI ndexed Shifting Systems

.....

Sectioh;j}TOVERVIEw'

Certain cemponents and dlmen3|ons are a prerequisite for
AccuShlft to function in Index mode. wWithout them, AccuShift and

Power AccuShift are difficult or impossible to install and
adjust |

Certain other components and dimensions are strongly recommended.

-wlthout them quick adjustment and reliable performance of these
systems cannot be guaranteed.

Attemptlng SUbStItUtIOhS for any of these components may meet
with frustratlon .The resulting shifting performance can range
from downrlght uUseless to functional but tempermental . The best
rule is: ta avoid the temptation to use components that are not |
AccuShIFt cempatlble Substitutions invite problems; problems
require’ time and labor to solve; time and labor cost money. So,
to max:m4ze prof|t$ and m|n|m|ze headaches, avoid substitutions.

Section 1|1: WHAT YOU'LL NEED

A. Requiggd.CQmponents —— System won't work without them:-:

. * Shtft Levers- There are three classes of AccuShift levers:
1. “IC“ levers, ( Indexed Controi)
2 . “IFC“'Ievers (Indexed Friction Control)

3. “IPC“ | evers (lndexed Power Control), also referred to as
"Pﬂwer AccuShlft |

“I1C™ Ievers mount on the handlebars only, and will shift &«-3000
CRUTLL rear derailleurs with AccuShift compatlble
reguiar spaced 5 and 6 speed freewheels.
These levers operate in the "index" mode
only, and cannot be made non-indexing. They
are indexed for the &a-3000 series derailleurs

only, and are not compatible with the rest of
the AccuShift derailieur |ine.

‘SunTour U.S.A, Inc. 2 Cranberry Road Parsippany, N.J. 07054
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“1FC" Ieiers have two modes of Operatlon} "Index® mode, for
shiftlng AccuShift compatible regular spaced 5 and 6 speed free-
B wheels; and "“Friction" mode, for non-indexed

‘models are offered.

|FC levers are availabie indexed for the
&-3000 series rear derailleurs, in which case
they are labled "FOR «-3000 DERAILLEUR ONLY";

or with Indexing that Is compatible with all of the other
AccuShift derailleurs.

&

The lFC'fﬁhﬁbshifters "Index" mode has been designed with an
extra amount of free play, or "lash", in-‘the lever movement.
Desighed t@ compensate for the rapid chain wear on mountain
bikes, the lash allows the rear deraillleur to overshoot a small
amount when shifting from outboard to inboard cogs. This feature
requires that pressure be maintained on the shift lever until the
chain mcves to the desired inboard cog. While the technique may
seem odd initially, once acquired, Its use will maintain peak
performanégfln Index mode longer as the chain wears.

Typically, a properily adjusted AccuShift mountaln bike drivetrain
with a fresh chain will not require taking advantage of this

extra lash dur:ng a shift from a smaller (outboard) ta a larger
(inboard) cog

"IPC" Power AccuShift levers are unique because they have three
modes of}ﬁ@eratiOn:ﬁone s Indexed for AccuShift compatible

SR regulariy spaced 5 and 6 speed freewheels:
another is indexed for AccuShift compatible
narrow-— spaced Ultra-7 speed freewheels: and
the third Is non-indexed and features
SunTour'’'s patented “Power Ratchet" mechanlism.
The "Power" mode can be used with any
freewheel regard!ess of make or cog spacing.

These versatile |ndex Power Controls are
currently avallable for downtube mounting
only, and can be identified by the inlaid
non-slip gripping surface on the levers.

* Rear Derallleur- Any SunTour rear derailleur with a 4 digit
number follawing its name (Sprint 9000; XC Sport 7000; e&-5000;
etc.) can be used with any SunTour AccuShift or Power AccuShift
control !evers. SO can the 1987 Superbe Pro derailleur, which can
be Identifled by the stainliess steel cable trim barrel which is
an Integral part of all AccuShift rear derailleurs. The one

exceptlon Is the &-3000 rear derailleur, which will only work
with uh30.0 Iabeled shift levers.

Since AccuShlft required modifications to SunTour’‘s original rear
derall!eur geometry, earlier SunTour rear derailleurs, or current

shifting. Both handlebar and downtube mounting
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mode |l s without a 4 digit number after their name (except the 87/
Superbe Pt@), cannot be retrofitted into an AccuShift system.

Any AccuShlft or Power AccuShift control lever can be used with

any AccuShlft rear derail leur, whether Far of f—- or on-road bikes.

There Is: cemp!ete

mterchangabl lity, '"__"_E_,::m:
with the slngle ex-- Compatible =
ception Gf the a—3000 : - Sprate
levers and rear de— - XC =ooe
railleur. The a-3000 | . OLoNeG
rear derat I'1eur incor- | | XC SO
porates a. smeclal | 7000
o &= 5000

sprlng—loaded cable | | . .
anchor clamp, which was | Exception «-3000

deemed to-be a desirable - |

feature Oﬁfan entry-level indexed shifting system. Because this
feature changes the derailleur geometry, a special index lever,
always Iabled a-3000, is required.

* Freewheel--Traditional non-indexed shifting systems use
freewheels in which the distance getween individual cogs is
controlled. to a tolerance of +/- 0.3mm. To be "AccuShift |
compatlble" “on the other hand, a freewheei has to be assembled

sO that the spacing between individual! cogs does not vary by more

than +/-— 0 05mm

Al l SunTour ‘Winner and Winner Pro reguiar 5 and 6 speed

Freewheels can be used with- any sSunTour AccuShift product. Winner

and W|nner Pro Ultra-7 freehweels may be used with SunTour
Power AccuSh ft "IPC" levers and all but the a-3000 rear
derailleurs "No Ultra-6 freewheels of any type will work
effectlvely with any AccuShift or Power AccuShift system shift
lever, because the spacing between each cog on an Ultra-6
freewheel IS siightly different From that of an Ultra-7.

By addithﬁﬁ*to the Winner and Winner Pro freewheels, SunTour a
freewhee{ﬁfmay also be used with any AccuShift product. These
freewheels are very similar to the older SunTour Perfect
Freewheels except they are built to AccuShift tolerances. They

can be |dentlfted by the a insignia on the freewheel name plate.

when chegkjng for freewheel compatibility, the simple rule is:

Any regular 5 or & speed freewheel which can be removed with the

SunTour 4 —-prong freewheel! removing tool (TA-~320) is compatible

with any AccuSh:ft or Power Accushift control lever. Any Ultra-7
freewheel  that is removable with the SunTour 4-prong remover is

compatible with any Power AccuShift control lever.
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B. Strongly Recommended Components:

* Chaln* The chief Interaction in any shift, whether indexed oOr
non—indexed is between the freewhee! and the chain. The wrong
chaln/freewheel comb ination can make the best indexing system
shift" deUthully, or make non-indexed shifting difficult. For
this- reaeen particular attention must be paid to chain selection

with AccuShlft systems.

For Index shifting, component manufacturers will usually refine a
chain's: deslgn to perform optimally with their particular
freewheel sprocket’‘'s tooth profile. Such a chain will usually

perform flawlessly on that manufacturer ‘s freewheel, but only
adequately on another manufacturer's freewheel. For this reason,
it Is wlse to stay with a freewheel manufacturer'’s recommended

chalne ence the freewhee! has been chosen.

Chains optlmlzed for use on SunTour freewheels are the Sunlour
Superbe Pro, Suntour Pro, and sunTourCyclone. These chalns may be
used en ‘either Ultra or regular spaced freewheels. HKK's new nZ*
chain., thelr "Spirit" chain, and the DID "Lanner" chain may all

be used fer regular spaced freewheels only.

Chaln selectlen becomes particularly important for larger block
freewheels -— 13-26 and above. This is because the rear
derallleur s guide pulley must at times be farther from the
freewheel to accomodate the larger sprockets. This allows more
"free chain between the guide pulley and the freewheel, which
magnlfles the effects of a worn or poorly made chain.

Generally an Ultra-7 freewheel requires a narrew chain; a
regular spaced freewheel's performance is optimized by a wide
chaln wlth beveled oOr flared side plates.

* Cables- Cables must be chosen with two conflicting requirements
Na mlnd " They must not stretch; yet they must be thin enough to
mlnlmlze friction inside the cablie casing and at points of
centact wlth the frame -

There are two basic types of cable currently avallable "wound"®
and “bralded“ (sometimes called "double-wound”). A "wound" cabie

can be dlstlngurshed from a "braided" cable by examining the path

of a slngle wire strand in the cable. In a wound cable, an
lndlvldual strand follows a simple helix path from the head oOf
the cable to its end. A braided cable is made of several ¢groups
of weund cables that are then wound about each other. Therefore,
the path of an individua! strand in a braided cable is longer and
more: cemplex than in a wound cable. Under load, each strand in a
cable tries to straighten itself out. The longer path of a
bralded cable causes the cable to stretch a certain amount as
each: etrand tries to straighten. In an i ndexed system | iKe
AccuShlft this stretch is unacceptable for all but the shortest

cable Iengths
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Mégéuge wound cables are ideal for resisting stretch, but
can cause extra drag in the casing, and particualrly at points of
ccntact WIth the frame. For this reason, use of heavy gauge

cables le nct recommended

Heav:era

SunTcur hae found that quality 1.2mm wound cables give the most
rellable performance ln rare cases, where the quality of both
the Frame and components is high and the cable path is short (as
on raclng bikes), 1.5mm braided cable can be used; but any cable
which feels rough or uneven when pulled between your fingers
shculd be avclded

The best general rule about cables is: when in doubt, use SunTour
1.2mm cables to save time and trouble.

* Cabld“éaeing For AccuShift to work properly, the shift l|lever
must precleely and predictably communicate with the rear
deralilleur through the cable and its casing. The slightest amount
of blndlng, stretching or flexing in the cable and/or casing can
eerieuely interfere with the adjustment and performance of any
indexing syetem

The requlrements for casings, too, are contradictory. The casing
must be rlgld (resist flexing); yet must accomodate curves.

'There are four basic types of casing currently available on the

market: standard wound, | ined, compressionless, and laminated
casing,

Standard“wcund caéing is made of a single wire wound into a tight
coill. lt may or may not have a plastic coating on the outside,

and it has no coating or liner of any type inside the coil. This
tvype cf casnng is unacceptable for use with AccuShift, because it
causes relatlvely high drag on the cable, and because under {oad,

each Indlvldual loop Iin its coil slips past the next by a small
amcunt creating "flex". |

Lined'caelng is usually é6mm In diameter, so it is slightly larger
than other types. Its construction is similar to standard wound
caslng,_but a plastic tube (the "liner") has been inserted into
the caelng channel. This Iiner is not firmiy attached to the
Inside: ‘©of the casing, so all it does is reduce friction on the
cable wlthcut necessarily making the casing any more rigid. It is
not recemmended for use with AccuShift.

Ccmpreeelcnlees casing Is made from several strands of wire
lnetead ‘0of just one. These strands are parallel to each other,
and run the length of the casing. They usually have a captive

| i ner Inslde and a plastic coating outside. The main advantage
of thls type Oof casing is that it’s the most rigid available; the
ma in dieadvantage is that It strongly resists bending. This
dieadvan;age renders this type of casing useful only for |imited
applications with AccuShift systems: It can be used with some
handlebar/thumbshifter arrangements, where it will be required to
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bend any sllghtly between the thumbshifter and the downtube
caelngfeocket But compressionless casing is unhacceptable for use
between the chainstay and the rear derailleur. With sharper
bends,eone or both ends of this casing may pull away slightly
from the socket as the casing tries to straighten itself out.
This gap closes when the cable comes under tension from normal
shifting loads, causing play which will make the AccuShift system
dlfficult or -impossible to adjust.

Lam1nat9d casing is usually 5mm in diameter, and is very similtlar
to |lined casing, except that the liner is captive inside the
coil. This casing is referred to as a "laminate" because each of
its three layers —— inner liner, wire coi’l and outer plastic
ceatlng - are mechanically connected to each other, and |
therefore each supports the other. The inner |iner not only
reduces drag on the cable, but it also provides stiffening
suppert from the inside of the casing. This type of casing
telerates relatively tight radius curves without sacrifice to its

rigidity " Therefore, laminated cable casing is recommended for
AccuShIft

To prevent cable binding, all casing ends

must elther have a metal cap, or be tr immed
squarely (see Illustration). Grinding

casing. ende sguare is very important,
becauee ‘any pinching, binding or -rocking

of the cable in the cable socket will hinder
i ndeXx shlftlng performance. The best solu-
tion Is a -square cut, ground casing with a
well—fitting metal end cap.

* Hub Dimensions: For AccuShift Indexing to work effectively, the
freeweel's placement relative to the rear derail leur must be

SN correct. While rear
deraiil leur placement Is
determined by the frame
and rear dropout (discus-
sed later), the free-

j{ﬁ— - i ~J§ wheel'’'s position is

-i;{(r %i wE determined by the hub.
Freewheel spacing L - | There are two critical

" ] X hub dimensions hub:

| Locknut-to-locknut dimension "focknut-to-locknut” and

"shell offset".

The "feeknut—te—lecknut" dimension is measured from the outer
face ef ene locknut to the outer face of the other. This is the
dlstanee that the frame's dropouts are separated by the hub.
Commenly, this distance is 126mm, although several mountain bikes

NOW use 130mm. For older frames, this distance may be 120mm,
while Seme tandems use 140mm.,

The hqﬁ;s-“ehell of fset" is the amount of space on the right side




of the hub aliowed for the Freewheel This distance is measured

f rom the base of the freewheel threading on the hub shell, to the
outer face of the right side locknut. For AccuShift, this
dlstance must be 33mm for 5 speed freewheels, and 37mm for
regular.. 6 speed and Ultra-7 speed freewheels. Variance from these
measurements by as little as 1mm can disrupt accushift adjustment
and perF@rmance |

* Frame Requirements: Frame design is one of the major influences
SR on shifting performance,

but Is often the least
controllable. When

.. bullding a frameset to
pbe fitted with AccuShift,
or when evaluating an
existing frame for retro-
fitting with an AccuShift
system, use the following
checkpoints:

g
| ,2..'2'3'.::_;. _

1) The shift lever boss should be Campy
pattern (see illustration). The "flats"
of the stud should be parallel to the
downtube

2) |ntefha| cable routing is generally
not recammended but may be acceptable if it meets the following
crlterla

a)gThercable must be supported along its entire length inside
the frame'tubes by steel tube guides, or some similar rigid
materlal Plastic tubing allows too much flex, so it is
unacceptable

L) Cable entry into the frame tubes must be gradual, without

forcing: the cable through any small radius curves. Such curves
lncreasgjqab!e binding and flex.

3) The bottom bracket cable guide can be a source of cable
binding. The best location for this guide is above the bottom
bracket shell. Guides mounted under the bottom bracket may be
used, provlded they are smooth and made of a retltatively hard
metal. (Generally, the metal of the bottom bracket shell itself
s too-gaft and binds the cable.) Plastic cable guides mounted
under the bottom bracket shell cause excessive drag on the cable,
so they ‘are not recommended. To test the acceptabiliity of a given
cable guide, lubricate the cable channel. |If this produces a
noticablé"improvement in the performance of the AccuShift, the
guide Is n0t acceptable, and lubricating it will be a temporary
remedy at best. When possible to install, a clamp-on cable gulide
will cure this problem. |

4) All Ffame—mcunted cable casing sockets should be long enough
to securely support the end of the casing and prevent it from
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plvotiﬁﬁ%ﬁ%ﬂm side to side. The inner diameter of these sockets
shouldiclosely match the outer diameter of the casing.

5) Rear dropout dimensions and alignment

are absolutely critical to adjustment and

per formance of AccuShift (see dlagram).

The dropout positions the rear derailleur

in relation to the freewheel, and this
positioning must be precise. The accept-

able drop dimension range is 24mm to 28mm,

and the dropout tab must be at an angle to

the perpendicular of between 30 and 35 degrees.

n

Section 1V: INSTALLING_AND SERVICING SUNTOUR ACCUSHIFT SYSTEMS

BEFORE YOU BEGIN:

A) Revt§ﬁ the frame checklist to determine whether the frame Is
Accushift compatible. Confirm that the rear derailleur hanger on
the rear dropout is precisely aligned.

B) Confirm that the gearing to be used is within the rear
derailleur’'s rated capacity. "Largest sprocket" capacity referrs
to the maximum size freewheel cog the rear derailleur will
accomodate; "total gear capacity" is the tooth difference between
the largest and smailest freewhee! cogs PLUS the tooth difference
between the largest and smallest chainrings.

EXAMPLE: 13/30 freewheel; 52/42 chainrings:

30 - 13 = 17 ; 62 - 42 = 10

17 + 10 = 27t total gear capaclty




A. INSTALLING AND ADJUSTING ACCUSHIFT AND POWER ACCUSHIFT
CONTROL. ?EVERS

Power AccuShift | ndex Power Control Shift Levers
Mode | SLuIPOO |

JMPORTAN%iNOTE The goemetry of the &«-3000 rear derailleur and
shift levers varies slightly from the Clamp nut
other SunTeur indexed shifting systems. <§%ijf/
Therefore " Power AccuShift (IPC) levers

cannhot be used with the apaooo rear > .
derailleur._-

L~ Down tube

\

i t Clazp bolt
| -

| o

| C

flg. 1

1a. Ferffiamp Mounting: Install the clamp
in p03|tien on the downtube, and tighten the
Cclamp nut te a torque of 50-60 kgf.cm (fig. 1).

1b. For Brazed—On Mounting: Familiarize yourself with the parts
ocf the Index Power Control levers by referring to figure 2.

N
]
pl

Serrated spacer Mounting

Left lever stop ' boss -
i
Qnting boss |[
om0
Right lever stop 4

Serrated spacer
Seal

Yasher

fig.2

Index/selection

: ) Mounting holt
Ring cartridge

WARNING:*J:

A) Do net try to remove the ratchet mechanism from the shift
lever, er try to disassemble it.

B) Do net disassemble the index mechanism and selection ring
cartridge.;_

Disaseemﬁiy'ef either unit voids the warranty.

i e e e —
S t. N
. I F—_— P

) - P -~

AT ey
R

by
EREEN

—— .

H - L — F= . - —_— e 2w mrsemarar e :.

S T e e e e R A TR R e Y

L e .- I e - P PLE
. . . e - . . . -

il ] -] T omhm) - dkeim e
N e e i e

et

R T T RN
HE . o .
- I S
ot ORI S

S ot i it
L . T gl et il L
LTI L%



2. lnstali the levers on to the mounting
bosses with the parts in the sequence L Left lever

—

shown - in figure 2. Note that the serra- ’

! *
tions -oh the brass spacer face the down- i L freht lever
tube, and the dished plastic seal has its Feed ;! }
wide face toward the lever. The mounting t““ﬁf %' |
boits should be just tight enough for the ?
levers to fit snuggly against the face of 19 \'ﬁ;

Lol B

the Iever stop. Cable barrel % ?{1.
Tty % v ﬁia

3. Feed the cables as shown In figure 3, ° t{.

t
mak ing: sure that the cable barrels are £ig.3 | S
fully_qeated in the cable barrel ports. |

4 . Seféét the shift mode for the right hand lever. The SunTour
| ndex. Power Control gives you three shifting options, which you

select by turning the selector ring so that the red line lines up
with y@ur choice of shifting mode:

ST T

2
),

For Standard Freewheels.
set to KE.

For Ultra Freewheels,

= 0 {J set to UL
LREH#JJ ' \M%"

fig.4

For Pover Shifting
set to P.

_REjls for indexed shifting with a standard spaced SunTour
_ﬂ{nner System or a freewheel.

UL“TS for indexed shifting with an Ultra-7 (narrow spaced)
_SunTour Winner System 7-speed freewheel.

P is for non-indexed power shifting with any freewheel,
-regardless of sprocket spacing.

| f th&igelector ring is hard to turn,
one or :two turns; then,
mode, retighten it.

loosen the mounting bolit
after selecting the appropriate shifting

5. Aftgrfyou have clamped the shift cables into the front and

rear deraillleur cable clamps, adjust the mounting bolts to the
minlmum tension which keeps the derailleur in gear.

1M




B. AccuShift Index Friction Control Shift Levers

Downtube Shifters: Models SL-CL10-B, SL-CL10-C, SL-5000-BS,
ST SL-5000-CS, SL-3000-BS and SL-3000-CS

Thumb Shifters:  Models SL-5000-CH and SL-3000-CH

Stem Shifters:  Models SL-5000-CP and SL-3000-CP

IMPORTANT NOTE: The geometry of the a-3000 rear derallleur and
shift levers varies slightly from the other SunTour indexed
shifting systems. Therefore, the &-3000 shift levers and rear
deraillggf}must be used together. Nelther the derail leur nor the
levers are interchangeable with the other SunTour AccuShift
components.. |

la. For Clamp-on mounting: Mount the lever as shown in fig. 1a
(downtube mount); fig. 1b (handliebar mount); or flig. 1c (stem
mount). Wrap the clamp around the downtube or handlebar, and
tighten the cliamp bolt to a torque of 50-80 kgf/cm.

1b. For Braze-on mounting: Fit the square
recess of the shaft collar to the braze-on
boss, and mount the shift levers without
disassembling them (fig. 1d). Before fully
tightening the right lever’'s mounting boit,
line up ‘elther the "FRICTION" or "INDEX"

- mode on the selector ring of the right
shift lever with the red notch on the
washer beneath the ring. Then tighten the
mounting boit. Appropriate tension Is the
minimum which will keep the lever from
slipping out of gear.

11
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_Left lever

Install the cable Lever handle
\ ‘#/

N

Right lever

Install =~ -] \
the cable |
R

Cable hesad Ay / | Puli the‘lever
- all way in

Socket

fIm;er' cable

V4 fig.2b

Cable housing -
| /

2. Iﬁé#@jlxthe cables as shown in fig. 2a or 2b. Be certain that
the c&?{e_heads are well seated in the lever and all housling ends
are trimmed, squared, and firmly seated In their sockets.

CAUT{@@@ Failure to observe these details may cause too much
slack in the cable system, adversly affecting the performance of
the AccuShift system.

3. You can select either the indexed or the conventional
shlft}ﬁg'mode (flg. 3 & 4). To change the shifting mode, l1oosen
the "D* ring mounting bolt no more than two turns, and turn the
selector ring 90 degrees clockwise or counterclockwise until the
appropriate arrow on the selector ring lines up with the red mark
on thggﬁasher_beneath lt. Most people will prefer the index
(AccuShift) mode.

f

ﬁh';7 - Loosen the "D” Lovsen the "D
- ring mounting bolt - ring mounting bolt
\ 1-2 turns (no more). | ! 1-2 turns (no more).

"FRICTION" mode "INDEX" mode
“Arrow on the selector ring Arrow on the selector ring

, /1 lines up vith the red mark iines up with the red aark
f\ on the washer. on the washer.

12




LING AND ADJUSTING SUNTOUR ACCUSHIFT REAR DERAILLEURS

- .
ﬁﬁﬁﬁﬁﬁ

e
R
SRS
T
L
L,
S

frame so that the derailleur's spring retainer tab Is Just behind
and up against the dropout’'s derailleur stop (fig. 5). (&-3000
rear deraillleurs do not have a spring In the upper pivot, so they
will not have this spring retainer tab). Tighten to a torque of

80-100 kgf/cm (fig. 6).

// Houniins bolt
A0\

N Ko

el

il
flg.s >

,

2. Adjustg;hé;high gear |limit screw (H) so that the guide pulley
centers directly under the smallest freewheel cog (fig. 7). This
ad Justment 'I's critical, since the indexing is keyed to this guide
pulley position. Clockwise moves the pulley in; counterclockwise
moves it out.

sprocket

_+§Iallest

Sprﬁék?tfi.

limit screw

fig.7

3. If using SunTour Index Power Control (IPC) shift levers, set
the right hand lever to the Power mode (P). If using Index
Friction Control (IFC) ievers, set the indicator arrow to
Friction mode. -

4. Push tﬁé;rlght hand shift control lever
all the way forward.

5. Turn thé;Cable adjusting barrel at the
rear of the derailleur (fig. 8) all the way A
in (clockwise).

Cable adj. barrel
13
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6. Check all cable casing and confirm that it is the correct
type, ani_the ends are elther cleanly squared or capped, or both.
Check shlft cable to confirm it is the correct type. (Reference:
"Cables": and “Cable Casing®” in Section |l B "Strongly Recommended
Components") L ubrlcate the Inside of all cable casing with a

light cII (grease |Is not acceptable). The lining inside the
casing Is nct a substitute for lubrication.

7. Lccscfr:i;;_}ithe cable anchor bolt. Lead a ' Cable anchor bolt
new AccuShift compatible shifting : '
control- cable from the shift lever through
the cable guides cable casings, and the
rear derallleur s cable adjusting barrel, {hM£hmmmg -

into the cable anchor cltamp. Pull the ‘Inner cable
control cable tight, and tighten the cable
anchor bclt to a torque of 40-50 kgf/cm. fig.
Cut the cable to length and cap it to

prevent fraylng (fig. 9).

Cable adjusing barrel

8. Ccnfirm the chaln Is the correct length by shifting into
highest gear (small! freewhee! cog & large chainring). Then, while
holding the rear derailieur body paraliel! to the chainstay,
locate the small dot on the pulley cage. (a—-3000 rear derailleurs
use the cage pivot stop pin as reference Iinstead of a dot.) If
the chaln is the correct length, this dot will line up with

specific reference marks on the main body of the rear derailleur.,
These are-',

Superbe Prc' Sprint—-8000: two lines molded into the plastic

bushing between the pul ley cage and the main derailleur body
(fig. 10a) - |

Cyclone 7600 XC-9000, XC 8pcrtm7000 a—-5000: a small notch in
the alicy ‘of the lower pivot spring housing (fig. 10b)

ﬂr3000 a nctch cut Into the steel cage hanger tab (fig. 10c)

Add or réhcvc chain lengths as needed.

WARNING: ACCIDENTS CAN RESULT FROM INADEQUATE OR EXCESSIVE CHAIN
LENGTH, OR USING GEARING WHICH EXCEEDS THE REAR DERAILLEUR’S
CAPACITY. ALWAYS use the correct chain length, and gearling within
the rear derallleur's capacity.

9. Shlff?ihe rear derailleur into lowest gear (the guide pulley
directly under the largest rear sprocket - fig. 6). If the pulley

14




will nqﬁéﬁﬁye far enough, turn the low gear limit screw (L) §
counter@@@ﬁﬁwlse until i1t does. Then, turn the (L) adjusting
SCrew ciockwise to fine tune the rear deralileur so |t shifts the

Sistently onto the largest cog without shifting It
between the freewheel and the spokes.

chain coﬁiﬂ

WARNINthﬁﬁladjustment Oof the rear deralileur can cause the chain
to shift off the freewheel, leading to possible loss of control

"

of the'bﬁgé;-and Injury to the rider.

LS

10. With the rear derallleur sti]| In lowest gear, pulil back
firmly on the shift lever (don’t overdo it!) to stretch the cable
and settie the cable casing. Then, push the lever all the way
forward; loosen the cablie anchor bolt; pull all the siack out of
the cable; and retighten the cable anchor bolt to a torque of 40-

50 kgf/em. -

11. Shift the chain on to the Inner chainring and the largest
freewheel sprocket. Using the angle adjusting screw (fig. 11),
move the guide pulliey up as close to the | r
targest freewheel sprocket as you can. |If¥f f
It Is too close, the rear derailleur wili s
Not be able to shift the chalin off of the
largest cog. In this case, move the guide L
pulley away from the largest cog, again \ _
~Using the angle adjusting screw, unti] the L”mﬁtfrjrb
rear derallleur can shift the chain Of f - sprocket
the Iarge$i;ccg onto the second Cog. If the :
chain will not shift off the largest cog, Set for
Sveén with the derallieur all the way back, the closest
the "“largest sprocket" capacity of the rear  ¢ig.11
derailleuﬁ;has been exr~eeded. Replace it | 'Pﬂfk o
With a rear. derallleur that has a longer cage. = angle adj. bolt

12.-Turn-§h¢jcranks forward and shift the shift lever back and
forwards several times. If the derailleur overshifts on elther
the smallest or the largest Sprocket, turn the appropriate |imj+ |
adjustlngﬁﬁﬁrew clockwise. |f the derail leur undershifts, turn -
the appropriate Iimit screw clockwise. CAUTION: This adjustment
MUst be precise for safe operation of the bike.

13. Shift the chain onto the outer chalnring and smaliest
freewhee!l sprocket. Set the levers to index mode. (With IPC
tevers, turn the indicator dial to "UL" for Ultra-7 freewheels;
"RE" for regular spaced freewheels. WIith IFC levers, loosten the
friction adjusting SCrew no more than 2 fuyl | turns, and turn the
indicator dial from "friction"® to "Index". Then, re-tighten the -
frictin adjusting Screw.) Turning the cranks forward, shift the ?E
lever one stop. Whenever Shifting to a larger cog, remember to -g
hold the lever against the built-in "1ash™ described under "|FC i
-evers” In Section Il A. The chaln may or may not shift onto the b
second outboard cog. If It doesn’t shift, or If it does and the %
chain grinds, take one of the following steps: |

o

A

- .

- e

I AL
"

.



,ff the chaln does not move far enough to smoothiy engage
the secumd ‘sprocket (undershift), gradually turn the cable

adjustlng barrel (fig. 8) counterclockwise untili you have smooth
shlftlng
b. lf the chain moves too far (overshift), gradually turn the
able ad]usting barrel (fig. 8) clockwise untill you have smooth
shlftlng.

14. Flne tuning is accomplished by shifting In rapid succession
from one. .cog to the next, unscrewing the adjusting barrel
(counter-clockwlse) for hesltant downshifts (towards Iinboard
cogs), and screwing the adjusting barrel In (clockwise) for

hesltant upshlfts (towards outboard cogs).

15. |f. flne tuning is difficult, please refer to the checklist
and trouble shooting guide.

16. Occgglonally lubricate pivot points and bearing sur faces wlth
| ight ofll.

IF lT'siESN'T'wonK=

If you- encounter shifting problems on an installed AccuShift
system when in the Index mode, flrst check the efficlency of the
cable transmlsslon. With the chain on any except the innermost
cog, meve the shift lever Just enough to take up the small
ammount of free movement designed Into it. The rear derallleur
must move a corresponding ammount. |If [t does not, there Is too
much drag on the cable, and the source of the drag must be

Iocated and eliminated.

Havlng made this check, 1f trouble persists check the foliowing
10 polnts For detalls, refer to the appropriate sections in the

preceedlng pages.

NOTE Some bikes will work acceptably even [If they do not
conform to aill of the recommended dimensions or component

requlrements If it works, don’'t fix it.

1. LEVEﬁ* |f IPC levers are used, confirm that the shifter boss
is correctly orlented on the downtube (see diagram). Then,

conflrm that the selector dial is set to "UL" for Ultra-7
freewhﬁels, or "RE" for reguiar 6 & 5 speed freewheels.

| IFC Ievers are used, confirm that you are not trying to mix e~
3000 cemponents with NON &-3000 components>

2. CABQE;eConflrm that the cable Iis a quallity 1.2mm wound type
(available from SunTour).

16




3. CASINGﬂ;Cenflrm that the cable casing is the correct type:
either Iaminated or, for lengths between thumbshifters and
downtube, cempressuenless Be absolutely certain that the casing
has been: Iubrlcated internally, and its ends are either capped or
tr immed and squared. Also, be certain that the ends of the casing
are well seated and secure in all casing sockets. Avoid sharp

bends En the casing.

?...

4. FRAME CABLE GUIDES: These should be metal. Above the BB shell
IS preferred Plastic cable guide mounted under the BB shell can
cause preblems by causing cable drag. In some cases, this can be
corrected: by generously lubricating the cable channel:; but th:e'
is a tempr.ary solution, and must be repeated frequent!y

5. FRAME BRAZE-ON CABLE STOPS: Be sure the casing fits shugly
inside the cable casing stop. The cable must have a straight path
as it Ieaves the casing and passes through the socket. The casing
sockets themselves must be rigid. Some folded metal sockets can
cause preb!ems by flexing.

.....

6. REAR DROP—OUT- Dropouts should be no more than 7mm thick. For
“drep dlmenslon“ refer to the section on Frame Requirements.

7. REAR DERAILLEUR Must be AccuShift type. a-3000 rear
derailleurs must be used with &-3000 shift levers. See the
section on adJustment

8. CHAIN Be ‘sure the chain is ene of the appreved chalns and is

——

.
"

9. FREEWHEEL Must be a Winner/Winner Pro regular 5, 6, or Ultra-
7; or an a 5 or 6 speed freewheel.

10. HUB:;Fieewheel side shell offset must be 33mm for 5 speed
freewheels, or 37mm for regular 6 and Ultra-7 freeheels.

17
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Section V: TROUBLESHOOTING

A. TROUBLESHOOTING Power Accushift Index Power Controls:

[r—— .

PROBLEM: |PC lever
does not f1;; or i s
too loose on the boss.

PROBLEM: IPC Index
selector does not
function_ properly.

CAUSE: incorrect "AY
dimension.

I-IAH

|

CAUSE: Mode selector
|ine is set between

functions, OR lever

boss flats incorrect
positioned.

18

REMEDY: Remove paint
and measure "A". The
distance between the
flats on the lever
bhoss must be between
5.80 and 5.87mm. |f
it is greater than
5.87, It can be
carefully filed down.
1f It is less than
5.80mm, it cannot be
used with IPC levers.

Ccaution: Reshaping
the ltever mounting
boss is a job for
exper ienced craftsmen
only. Don‘t learn the
skill on someone
else's frame.

REMEDY: Check to
confirm that the mode
selector line Is
correctly lined up
with the desired
function arrow. If it
s, check the
orlentation of the
Iver boss flats. The
flats must be
oriented parallel to
the downtube. Note:

| f these flats are
instal led precisely
90 degrees to the
downtube, the lever
will shift Ultra
freewheels when
indicating “"RE", and
will shift regular
spaced freewheels
when on "UL".




PROBLEM: PC 'lever
stop wiltl not fit the

downtube. =

PROBLEM: IPC lever

movement is too tight
or binding: =

PROBLEM: IPC selector
i s dlfficultjta turn.

PROBLEM: IPC lever
friction adjusting
screw will .not
produce enough
pressure to holid
‘lever in place.

.

CAUSE: Downtube
diameter Iis greater
than 28.6nmnm (1-1/8").

CAUSE: |
1) Lever friction

adJusting screw 1Is
too tight.

2) Lever boss is 1too
jarge for the lever.

x o,

CAUSE: Lever friction
screw is too tight.

CAUSE :

1) Lever boss
threading is not deep
enough.

2) Braze or glue
contaminating lever
boss threading.

3) Spacer or washer
is missing.

4) Boss is too long.

5) Flats are not deep
enough.

19

%

REMEDY: Replace the
radiused lever stop
with the flat lever

stop.

REMEDY :

1) LLoosen lever
friction adjusting
screw slightly.

2) Re-check lever
boss "A" dimenslion.

REMEDY:: Loosen lever
friction adjusting
sSCrew.

REMEDY :

1) Grind a small
amount off the end oOf
the friction
adjusting screw and
re-check. NOTE: Grind
off as little as
possible.

2) Clean threads
using M5 x 0.7 tap.

3) Check assembly
against diagram in
instal lation
instructions.

4) Carefully grind a
littlie off the end of
the boss.

5)Careful ly file the

flats deeper.

Caution: Reshaping
the lever mounting
boss is a job for
exper ienced
craftsmen only. Don't
learn the skill on
someohe else’'s frame.
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PROBLEM: IFC lever
does not fit the boss. dimension

IIBII

PROBLEM: |FC lever CAUSE :

adaptor boss/lever 1) Oversize downtube

stop willnot fit (IFC lever boss

downtube. = adaptor is radiused
B for 1-1/8" tubing).

2) Base of lever boss
is flat.

CAUSE :
1) Mode indicator is
not cliearly set.

PROBLEM: IFC lever
does not .index
properly. .

2) @-5000 lever being

used with &-3000 rear
derail leur.

3) e-3000 l|lever being
used with €«€-5000 rear
derailleur..

20

CAUSE: Incorrect "B"

ESHOOTING AccuShift Index Friction Controls:

REMEDY: Remove paint
from fever boss and
measure "B". It must
be between 11.9mm and
12.0mm (0.469" toO
0.472"). I f too
large, it may be .
filed down. Use. great
caution not to file
too much or damage
frame.

Caution: Reshaping
the lever mounting
boss is a job for
exper i enced

craftsmen only. Don’t
fearn the skill on
someohe else’'s frame.

REMEDY:: Non-radiused
IFC lever boss adapt-
ors are available
from SunTour USA.

REMEDY :

1) confirm indicator
is clearly set on

"I ndex" mode

2) Check that you are
not mixing &-3000 and
of-5000 components.
They are not inter-
changabie. (Check
markings on lever and
derailleur). |
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PROBLEM: Rear
deral i leur does not

move far enough to

shift chain correctly

from outboard to
| nboard dqgg?:

PROBLEM: Sﬁf?ts onto

inboard cog hesitant.

PROBLEM: Shifts from
Inboard to outboard
cogs uncertain or
vague; R

OR: chalh,ﬁklﬂs cogs .

when shifting from
lnboard to.outboard

OR: grinding nolse
after shift from
|nboard to outboard
cogs. Dy

PROBLEM: Sﬁi#ts to

the outermost cog are

hesitant. .-

BLESHOOTING:

CAUSE: Insufficient
cable tension.

CAUSE: Improper
adjustment of |low
limit adjustment
SCrew

CAUSE: Excessive
tension on shift cable.

CAUSE: Improper
adjustment of high
Fimit adjusting
sCcrew,

21

REMEDY: Increase
cable tension by
turning rear deralti-
leur adjusting barreli
counterclockwise (see
iliustration).

REMEDY: Turn |ow
limit adjusting screw
counter—-clockwise.

REMEDY: Reduce cable
tension by turning
rear deraillteur’s
cable adjusting
barrel clockwise

High gear
limit screw

0')) m‘J Lov gear T
limit screw

REMEDY: Turn the high
| Imit adjusting screw
counterclockwise.

NOTE: This adjustment
must be very preclse

for accurate indexing.
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PROBLEM: Chain will
not shift off, or is
hesitant to shift off
the largest cog
(chalin is nholsy when
the crank  Is turned
backwards).:

PROBLEM: Indexing
per formance graduailly
deter liorates.

CAUSE: Rear
derailileur’'s gulide
pulley too ciose to
largest freewheel
cog. Either the angle
adjustment screw Is

i ncorrectiy adjusted,
or the largest cog
exceeds the derail-|
eur’'s capacity.

CAUSE: Cable was nhot
properly stretched
and/or casing not
properly settled
before final

ad justment.

CAUSE: Cable anchor
bolt not futlly
tightened.

CAUSE: Freewheel not
completely tightened
on hub, or freewhee!
sprockets not fully
tightened on free-
wheel|l body.

CAUSE: Rear

derailleur ‘s mounting
bolt not completely
tightened.

CAUSE: Worn out
freewheel or chain.

22

REMEDY: Confirm the
largest freewhee! cog
is wlithin the rear
derailleur’'s rated
capacity. If it Is,
slowly turn the angle
adijusting screw
clockwise to rotate
the rear derailleur
away from the free-
whee! and |ncrease
the distance between
the guide pulley and
the freewheel.

REMEDY: See step 10
of INSTALLATION AND
ADJUSTMENT section.

REMEDY: Re-tension
cable and tighten

rear deraillleur cable
anchor bolt to 40 -
50 kgf/cm.,

REMEDY: Tighten the
freewheel onto the
hub; tighten all
threaded cogs onto
freewheel body.

REMEDY: Tighten to a
torque of 80 - 100
kgf/cm.

REMEDY: Replace.




PROBLEM: cgj;;
misshifts =< mlsses
only certaln cogs
(other than flrst and
last cog);- mlsshlft—
ing follows predlct_
able pattern ‘through
each stroke @f the
derallleur s range.

CAUSE: IPC lever

selector ring set to
"RE" when Ultra-7
freewheel |Is used:
or, set to "UL" when
regular 5 or 6 speed
freewheel iIs used.

CAUSE: IFC shift

lever being used with

narrow (Ultra)
freewheel .

CAUSE: Ultra &

freewheel used with

IPC levers.,

CAUSE: Rear
derailieur’'s outer
limit screw incor-
rectly adjusted.

Smallest
sprocket

Largest
sprocket

23

REMEDY: Confirm
selector ring is at
correct setting for
the freewheel being
used. |

REMEDY: IFC levers
wWill only work with
regular spaced
freewheels. Replace
Ultra freewheel with
regular spaced free-
wheei; OR replace
levers with IPC lev-
ers set to UL mode.

REMEDY: replace with
Ultra-7 or regular
spaced 6 speed
freewheel |f hub
shell offset s 37mm:
replace with regular
5 speed freewheel| |f
hub shell offset Is
33mm.

REMEDY: Re-adjust the
outer |IImit screw so
the guide pulley is
directiy under the
smal lest sprocket.
This adjustment |s
best done when the
lever iIs In "Fric-
tion” or "Power?®™
mode. After setting
the outer 1imit |
SCreew, re-tension
derailleur cable with
adjusting barrel
threaded all the way
i n.
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PROBLEM: Consistent CAUSE: Rear dropout
missshifts - misaligned.

(Conttﬁﬁéd)

CAUSE: Freewheel not
AccuShift compatible.

.

CAUSE: Incorrect

middie sprocket or
sprockets.

CAUSE: Hub shel l
offset is incorrect.

A =
| | 1
1 N W
~ .
Freewhee! spacing I
(“D” dimension)

o

| ocknut-to-locknut dimension

| .
T L]
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REMEDY: Straighten
rear dropout.
CAUTION: This wilil
require compete re-
adjustment of the
rear derailleur and
re-tenstioning of
cable.

REMEDY: Replace with
AccusShift compatible
freewheel. SunTour &,
wWinner or Winner Pro
recommended.

REMEDY : | f there is
a problem shifting
of f one of the center
cogs on the freewhee)
(from inboard to
outboard direction),
but the system Iis
otherwise working
well, one or more of
the center cods
probably has a single
bevel "chisel" type
tooth profile. The
chain may be having
problems clearing the
high outer edge Of
the cogs’' teeth.
Replace the cog with
onhe that has a
"double beveled"”
tooth profile. (See
iltustration.)

REMEDY: Measure the
of fset (see illustra-
tion). |t must be
33mm for regular 5
speed freewheels, and
37mm for regular 6
and Ultra-7 speed
freewheels.
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CAUSE: This problem
Is usually caused Dy
somethling preventing
the cable from moving
freely.

25

K

"REMEDY: FInd the

Source of binding and
correct it. Check
these points:

* Conflirm qual ity
1.2mm wound cablie |s
used.

* Check and confirm
the correct cable
casing has been
Installied, and all
casing ends are wel |
trimmed and squared.

* Be absoluteiy
certaln that aii
cable casing sockets
and cable guldes are

flrmlz attached to
frame tubes. |f

attached with rivets,
conflrm the rivets
are secure. |f they
are not, the gulde or
socket may pivot and
slip on the frame
tube. This will be
detr imental to
AccuShift

performance.

* Conflirm that ail
casing sockets
securely support al |
caslng ends. Caslng
sockets that are too
shallow or too large
In diameter may al low
misal ignment of the
casing Inside the
socket, causling both
free play and binding
of the cable.

* The casing may be
clogged or contamina-
ted. Clean and lubri-
cate Inside all
casings with [ight

ofil. The lining

I$S NOo substitute for
W
lubrication.
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* The length of
casing between the
chainstay and the

" rear derailieur may

be too short or iong

* Pay particutlar
attention to the
bottom bracket cable
guide. This s a
frequent source of
cable binding. |f
lubrication of this
guide’'s cable channel
causes a hoticeable
improvement In
lndexing performance,
it is not recommended
for use with
AccuShift, and
lubrication will be
only a temporary
remedy.i f possible,
replace the gulide
with a ¢clamp-on type.

* Check to be sure
the cable is anchored
in the correct
position on the rear
derailieur (see

i1 lustration).

* |f [nternal cabie
routing is used,
chances can be great
that there Is some
constriction In the
routing that cannot
be remedied. Use the
foliowing general

check to determine |f
this is the case:

The efficliency of the
cable transmission
can be checked after
all the above steps
have been taken, oOr
just as a general
check: with the chaln
on any except the
innermost cog, move
the shift lever a
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(Continued)

Tooth profile

Tooth profile

CAUSE: Shift lever
boss not rigidly
attached to the
downtube.

CAUSE: Shift lever
clamp not tightened
fully onto downtube.

CAUSE: Dirty or rusty
chain.

CAUSE: Dirty or worn
rear derailleur.

CAUSE: Rear
derailleur’s guide
and tension pulleys
reversed.

Guide pulley

27

Tension pulley

small amount. (There
is a certain amount
of free movement
designed into the
lever.) The rear
deraiileur must move
a corresponding
amount. If it does
not, there Is too

much drag on the
cable, and 1ts source

must be located and
corrected.

REMEDY: The bosses
must be absolutiy
rigidly and
mechanically attached
to the frame.

REMEDY: Tighten cliamp
bolt and re~tension

cable.

REMEDY: Clean and
lubr icate, or repiace
with a fresh
AccuShift compatible
chain.

REMEDY: Clean Ofr
replace. (Check gulde
pulley in
particular).

REMEDY :The pul leys
are not interchange-
able on SunTour
AccuShift
derailleurs. The
guide pulley's tooth
profile must be
square, the tension
pulley’s pointed.
(See jIllustration.)
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PROBLEM: Random mis— CAUSE: Chain is not REMEDY: Replace with
shifts . AccuShift compatible. a Superbe Pro,

g ol SunTour Pro, or
5J' . Cyclone chain. |f a
= regular spaced free-
wheel is to be used,
HKK "Z" chain, HKK
"Spirit" chain, or a
DID "Lanner" chain
may also be used.

o

R
H " .
H :

d

-

k3
-
-

CAUSE: Incorrect - REMEDY: Correct the
chain length. chain length by
. shifting into highest

gear and adding or
subtracting links so
the dot on the pulley
cage (or the pulley
cage stop pin on the
&a-3000) is |ined

up with the notch on
the derailleur body.
NOTE: the rear derail-
leur ‘s parallelogram
must be paralle! to
the chainstay. (See
il fustrations.)

CAUSE : SunTour Pro REMEDY: Consult
chain installed il Justration and
Uupside-down. correct.

g X

O




PROBLEM
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“Random mis-

CAUSE: Worn chain or
freewheel .

CAUSE: Freewheel cogs
instal led backwards
on freewheel body.

CAUSE: Rear dropout
is misaligined (this
can cause either
"predictable" or

"random” misshifting).

Usuatlly, this probiliem
is accompanied by an
unusually noisy
drivetrain.
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REMEDY: First,
replace the chain
with a fresh
AccuShift compatible
chain. |If trouble
persists, replace the
freewheel with a new
or known good
AccuShift compatible
freewheel . |

NOTE: It is |
recommended that
chains and freewheeis
allways be replaced
as a set.,

REMEDY: Re-~install
cogs correctiy. The
"high side" of the
chiseled tooth
profiles of the cogs
must be to outboard
of the bike. (See

il lustration.)

REMEDY: Straighten
the rear dropouts.
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PROBLEM: Random mis-  CAUSE: Rear dropout REMEDY: Consult rear

shifts not AccuShift dropout speclficati-
T compatible. | ons (see illustra-
(Continued): tion).

In some cases, an
out-of-spec drop-
out may be corrected
as follows:

* | ¥ the drop

dimension is too

large, the gulide

v pulley is too far
from the freewheel.
Usually, this
precludes the Lse of
the particular frame.
However, sometimes,
the following will
WOrk:

a) Turning the
rear derallleur angie
adjusting screw
counter—-clockwise to
move the upper pulley
closer to the
freewheel .

b) Moving the
rear axle as far
forward as safely
24mm to 28mm possible. This is

| only possibte with
horizontal dropouts.

Drop Dimension range

* 1f the angle of the
derail leur stop tab
is too great, this
will also cause the
guide pulley to be
too far from the
freewheel . Use the
same remedies as vyou
would for a dropout
hanger that is too
long; plus: Iin some
cases, the tab can be
carefully filed or
ground to reduce this
angle. CAUTION: |If

is too smail!, it willi
reduce the rear
deraillieur’s largest
COog capacity.
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PROBLEM: Random mis-

shifts

Q (Continu ed) |

thick or thin.

CAUSE: Hub shel |
Offset is

lncorrect
rear dropout too

Uttra-7 freewheel:

Regular-6 freewhee! :
Regular-5 freewheel :

CAUSE :

Rear

43mm -
42 . 5mm, —
38mm -—

X,

derailleur ‘s total
gear capacity has

been exceeded.

CAUSE: Damaged

| PC

| ever .

31

|FC or

REMEDY : Measure hub

shell offset PLUS the

thickness of the
dropout (see

[ ltustration). The
total should be as
follows:

45mm  (1.69" -~ 1.77")
45.5mm (1.67" — 1.79")
41mm  (1.5% — 1.61")

REMEDY: Either
replace the rear
derailleur with an
AccuShift derailleur
Oof greater capacity;
or replace the
chainrings and/or
freewheel to reduce

the total gear range.

NOTE. The length of
the rear derailleyr
hanger tab on the
rear dropout can
change a rear
derailleur’‘'s rated
capacity. Please
consult chart.

REMEDY: Replace with

kKnown good l|lever and
check.
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