Is it difficult to shift with the bike sitting on the stand, while slowly

rotating the rear wheel by hand?  If so, then the problem is either in the

shifter box or in the shifting mechanism inside the gearbox.  If the bike is

only difficult to shift when riding, then the problem is likely a dragging

clutch (won't fully disengage, due to warped plates or faulty clutch

levers/cable/pushrods).

To determine whether the problem is in the shifter box or the gearbox,

remove the shifter box and try shifting it.  If the difficulty in shifting

is still there, then the problem is obviously in the shifter box.  If you

take it apart to clean and inspect, be careful to make note of where

everything goes.  There are a couple of little tricks that will make these

boxes work better, so let me know it you get this far and I can pass them

along.  When reinstalling the shifter box, make sure the shifter box and the

gearbox are in the same gear (I usually use 1st gear) otherwise the linkage

can be 180 degrees out and you will have only a couple of gears.

If the shifter box shifts fine on its own, then try rotating the shifter

drum (the rod sticking through the engine case just forward of the drive

sprocket), while slowly rotating the rear wheel.  The shifter drum should

rotate fairly easily and you should feel the gearbox engage each gear in

turn, with neutrals in between.  If the shifter drum is difficult to rotate

or you can't find all 5 gears then you may have bent shifter forks or other

gearbox clearance/alignment issues.

-------------------------------------------------------

Maybe check  the teeth on the selector claw for damage.  Any loose play on the bushes-one on the outer cover that the gear lever shaft goes through and one on the inside cover- can also affect gear selection.

---------------------------------------------------------------------------------------------------------

Re-shim the gear box.

---------------------------------------------------------------------------------

I don't want to rag on you, but have you checked the flatness of the clutch pack?  

I had the EXACT same problem.

You can start just by pulling off the clutch side cover and watching the clutch pack as you spin the rear tire with the spark plug out..  If you see any wobble there is trouble.

I put each clutch plate on a piece of 8" x 8" plate glass from a glass shop.  It has to be plate glass.  if the clutch plate rocked at all on the plate glass I discarded it.  When I re-assembled a pack with all flat plates I had only one neutral, located perfectly between first and second gear.

Remove the selector box again. Grab the shifter drum "knub. " Is  

there absolutely any axial (in and out) play at all? There should be  

none or virtually none. If there is play, measure how much before you  

split the cases.

Splitting cases is really no big deal just don't hammer on the crank.

-----------------------------------------------------------------------------------

Nobody's said what the adjustment method is yet, so here's what works for me without

disassembling anything.

Loosen locknut and turn the screw clockwise by a very small amount, tighten locknut.

Test ride - if it changes gear better, you're going the right way. If it's worse,

turn the screw anti-clockwise instead. Keep making small adjustments until it's right.

-----------------------------------------------------

The adjustor is an eccentric cam.

Remove the selector box

Pull the inner cover (careful now)

Adjust so the selector fork is centered (equal clearance on either side)

It is a good idea to have access to a manual because at either the  

opening phase or the "trying to adjust from one side something on the  

other side" phase, it all flies apart.

I think there is a widecase manual on the web and that is fine for  

narrowcases as well in this instance.

--------------------------------------------------------------------------

> I often wondered about machining a window in the selector box so 

> that you could see the fork as you adjust the cam, of course you would 

> have to bond some kind of window to keep the crap out of the box.

That would be nice but it's not so hard to adjust the eccentric 

anyway...  both twin and single are the same and all one has to do is 

grab hold of the shift lever by hand with everything in situ... and 

swing it in the up travel...noting how far it moves before the lobster 

claw inside grabs the engagement pin...then ease it back to resting 

position and swing it in the opposite stroke...again noting how far 

the lever travels before the pin is engaged...  if travel is not the 

same in both directions...simply move the eccentric until it is.

Adjustment is not that hard but as everyone has noted...when it is not 

right...shifting is a complex and frustrating chore....the other 

factor is if the centering spring is weak...broken or otherwise 

bad...<and this is very common>.... you'll get even more frustrated..

------------------------------------------------------------------------------

I don't know if one could tweak the gearbox by fiddling with the eccentric

adjuster. Never tried that one.

Anyway, the story doesn't make mention of a problem only with first gear or

all the gears. If you would encounter the problem in all gears,  your

selector box might be at fault, but I take it, that you have already  put

the selector box on the bench with the pedal attached to see if it "shifts"

down and up without problems. If this works without a hitch, the problem is

likely in the box itself.

As someone  mentioned, before you split the cases, with sprocket and clutch

removed, measure the side float in the shafts and drum. A lot of end float

in a shaft means excessive play for one or more gears. Especially at first

output/kickstart gear, if this concerns a 5-speed 250.

I make it a habit to fit the whole box in the right hand case and then shift

the box by hand to see what happens. Without fitting the center gasket,

excessive play at this first gear might be as much as 1.6mm.

Whether this is the cause of your problem I can't say but you will have to

split the cases anyway.

Also, you'll see that engagement of the gears can be much improved on by

re-shimming the individual gears. One might have to grind a shaft or a gear

somewhere to get it perfect.

-------------------------------------------------------------------------

The function of the eccentric is to adjust the position of the coil-spring 

loaded plate (mounted on the shaft of the lever) in reference to the 

outgoing shaft of the selector box. The gearlever should move the same 

distance shifting up or down. Put it on the bench and shift up and down 

completely.

If it doesn't engage (it should "click" when you push the lever down and a 

second time when you release it), this will happen shifting through the 

gears up OR down. If it happens going up AND down, something is wrong IN the 

selector box.

>If you would encounter the problem in all gears,  your

>selector box might be at fault, but I take it, that you have already  put

>the selector box on the bench with the pedal attached to see if it "shifts"

>down and up without problems. If this works without a hitch, the problem is

>likely in the box itself.

>As someone  mentioned, before you split the cases, with sprocket and clutch

>removed, measure the side float in the shafts and drum. A lot of end float

>in a shaft means excessive play for one or more gears. Especially at first

>output/kickstart gear, if this concerns a 5-speed 250.

Not the best way, because the ingoing shaft is tightened towards the 

clutch-side,

and the out-shaft is tightened towards the sprocket side.

You will be able to measure the play on the shaft, but not the interaction 

of the different gears.

>I make it a habit to fit the whole box in the right hand case and then 

>shift the box by hand to see what happens. Without fitting the center gasket,

>excessive play at this first gear might be as much as 1.6mm.

>Whether this is the cause of your problem I can't say but you will have to

>split the cases anyway.

I prefer to leave the crank out, put gearbox in, fit clutch and sprocket 

(handtight) and selector box (be sure to grease the coupling between 

selector and drum). Then you can slowly turn a shaft, and shift through the 

gears and see the gears engaging. Specially the one in the middle that goes 

both ways needs to be spot in the middle. With a long screwdriver you can 

see if the forks are loose enough.

There even is a spot where you can shift through the gears without turning 

the shafts, all the dogs are nicely lined up.

>Also, you'll see that engagement of the gears can be much improved on by

>re-shimming the individual gears. One might have to grind a shaft or a gear

>somewhere to get it perfect.

Never found it necessary to ground down a shaft or gear. And there is very 

little space to shim individual gears one way or another without risking it 

running to tight between the shims.

Don't put to much float on the selector-drum so you can shim this one to the 

left or right.

Just be sure to put a hard and flat washer on the outgoing shaft : on the 

inside it rests against the six splines of this shaft. If you need to put a 

thin shim on this side : put it between the thick shim and the bearing.

Be prepared to splitting the case a few times to get it right, it will pay 

and add to You cred when you can shift without screaming the valves through 

the piston.

------------------------------------------------------------------------------------

> I often wondered about machining a window in

> the selector box so that you could see the fork as you adjust the cam,

> of course you would have to bond some kind of window to keep the

> crap out of the box.

Many years ago I got an extra selector box cover,

the one held on by three screws, and cut out the

material between the two raised ribs.  I put that

on the selector box, and make the adjustments. 

Then I replace my "special tool" with the

original cover.  Works every time.

----------------------------------------------------------------------------------

In addition to correct adjustment of the eccentric screw, another small

improvement that can be done to these selector boxes is to check that the

ends of the return spring are parallel when it is installed, i.e. that the

spring ends contact evenly on the tang of the adjustment plate and the pin

of the fork operating spindle.  The easy way to tell whether this is the

case is to wiggle the shift lever up and down - there should be very little

or no play.  It is fairly easy to bend the ends of the spring to make even

contact.

Another problem I have found is that the little ramps on a new selector

operating fork are not as smooth as they could be, and they can catch on the

pins of the selector disk when returning to the rest position.  Smoothing

and slightly rounding the ridges may help.

The strength of the return spring is marginal at best, and any excess

friction can prevent the selector fork from returning to the rest position.

Tight bushings and thick grease could cause problems.

------------------------------------------------------------------------------

Don't ask me about that $*&@ shift box!

-------------------------------------------------------------------------------

I have also found that the two ends of the return spring (even when new) may

not be parallel when installed.  This means that the return spring will not

fully return the mechanism to center because of the play between the spring

ends and one of the two resting pins.  This causes unreliable shifting

(although not necessarily overshifting).  You can tell whether you may have

this problem by feeling how much rotating play you have in the shift lever

when in the resting position.  Ideally there should be very little.  Another

sign is that you find it very difficult to find the center position of the

ratchet mechanism by adjusting the little eccentric pin.  the problem is

easy to fix, just by bending the spring ends slightly until they are

parallel, i.e. contacting both sides of both pins simultaneously when in

resting position.  Try to bend both ends about equally, or you may find that

you can no longer center the ratchet mechanism using the little eccentric

pin.  Sounds complicated, but it isn't when you look at it.  This little fix

completely cured the shifting problem on my friend's Mach 1.

--------------------------------------------------------------------------------------

Saw your comments on the list regarding a box full of neutrals and thought I might maybe share my problems with you. I am coming to the conclusion that this is an inherent problem with this system but as is said” a problem shared is a problem halved". I am racing a Mach 1and am fed up of bending valves caused by revving to 85 changing up into a neutral and seeing 11 on the clock. I have done everything that you talk about except for the holes in the selector but still have this problem which is bloody annoying to say the least. I have found that changing up at 7 is fine but in the heat of a race it ain’t so easy changing down is no problem at all. One thing I have found is that the standard fork is generally too narrow between the faces that move the dowels and needs to be widened in order that the faces can recover back to the neutral position this is done by setting up carefully on a surface grinder and removing around .030 from each face. I have also made a fixture to enable the eccentric to be set visually with the cover off so that the fork gap is exactly equal changing up and down.

--------------------------------------------------------------

>Also there is a statement that the adjuster in

>the gear selector 'does nothing but adjust the angle of the gear lever'

>which puzzled me as it seems to contradict everything else that I've read

>and been told.

I have not read that but it is total BS. In Falloon's book? The screw and nut on the outside of the shift box adjusts an eccentric stud that locates the position of the shift box fork in relation to the studs on the circular shift plate in the box. It is important that the forks are evenly spaced between the studs to insure the full movement of the shift. Tech sheets from Berliner state that the adjustment is done when the box is in second gear.

I have a backing plate that has a section cut out of it that allows me to see the space between the two studs and the fork legs. When that space is even, the box shifts properly as long as the fork shimming is snug and the forks are not worn out.  Also there should be minimal slop in the outer cover bushing, proper tension on the detent ball and the retract spring is strong.

If you do not want to cut a viewing slot in your back cover, the best way to get the box to work is remove it from the engine, put on a shift lever and manually shift into every gear. After every shift (except 5 and preceding first) you should feel the engagement of the next gear when you let your hand off the lever. If you don't feel it, loosen the lock nut and turn the screw just a tiny bit. Then try again. Keep doing that until you feel the next gear engage after each manual shift. If you get the secondary engagement each time shifting up and down, and after putting the box back on the bike you still don't get all gears under power, the problem is inside the cases. 

This works for singles and I believe it is the same for twin bevels.

---------------------------------------------------------------------------------------

Assuming that all the internal parts are in reasonable shape and not damaged

or too worn, I find the most common cause of problems is the failure of the

spindle (the splined shaft that the shift lever bolts to) to return to the

rest position.  The next attempt to shift usually puts you into neutral,

then you move through a series of neutrals until you find yourself in either

1st or 5th.  The failure of the spindle to return properly is usually caused

by one or more of the following:

1.  Weak return spring.  Actually, this is often blamed for the trouble but

I'm not sure it is so critical.  A used spring will generally work fine if

eveything else is in order.  But even a new spring will not cure the problem

if one or more other causes remains.

2.  Incorrect adjustment of the eccentric (the little stud with the locknut,

just under the spindle.  This adjustment centers the fork relative to the

selector (the disk with the pins), and is crucial for proper return of the

fork to its rest position.  If this adjustment  is wrong, the shifter will

return on the way up, or the way down, but not both.

3.  Misalignment of the ends of the return spring.  The two straight ends of

the spring should be parallel when the spring is installed, so that they

contact both sides of the tang on the plate and the round pin on the spindle

when in the rest position.  Otherwise you will have rotational play in the

rest position of the spindle and the fingers (feet?) of the fork can rest on

the pins of the selector instead of clicking over.

4.  The two fingers of the fork have little flat areas milled on the side

that contacts the selector, and there can be a burr or edge that causes the

fork to hang up on the pins instead of sliding over them back to the rest

position.  This is actually more of a problem with a newer fork.  The edges

of the milled areas should be rounded and polished smooth where they need to

glide back over the selector pins.

5.  If you have rear sets, any friction in the linkage, say from spherical

joints, can prevent the fork from clicking back to rest position.  The Mach

1 linkage, usually well-worn and rattly, actually works fairly well in this

regard because there is very little friction.

6.  Any stiffness or binding in the moving parts can prevent the fork from

clicking back, which is why I would avoid using a heavier grease on any of

the shafts or bushings.  A thin grease seems to be OK.  Or oil on the shafts

and bushings, with light grease on the selector pins, fork, detent ball,

etc.

7.  Over-exuberant shifting could also send the selector past the gear you

want and into the next neutral, to be followed by more neutrals.  When

shifting, I find that a controlled push on the lever is better than a stab.

W/ round case trannys (singles, too ) the concentric bolt internally fits into the gear selector registration plate to fine tune to proper gear selection operation. It can be a bit fussy to properly set up, but once done will not need any additional "tuning" unless other tranny bits go awry.

As far as adjusting this concentric bolt, here's what I do and it seems to work well for me;

1. Mark the present position of the slotted end of the concentric bolt on the actual case. A fine tipped magic marker seems functional here.

2. Keep in mind that small adjustments can go a long way in fine tuning the correct shifting function.

3. If you turn the bolt's slotted end in one direction note that the shift lever will move ever so slightly in the opposite direction.

4. Small, 1/16 sized turns can be a good starting point and mark each one as reference. I use a red marker to note my initial, starting point and a blue marker for each subsequent adjustments.

5. If your tranny balks upshifting, then starting adjustments will probably be made in an anti-clockwise direction. Again make small incremental agdjustments and mark all !

6. Once you find that "sweet-spot" that allows you to shift both up and down correctly, mark it with a fine pointed punch (a small dot will do the job).

7. Very carefully hold the slotted bolt end at the sweet spot and loosen the locking nut. Apply some Loctite (your choioce of flavors, tho I suggest blue) and tighten down the bolt snuggly maintaining it position in reference to the sweet spot.

8. Go for a ride to confirm your work. Once properly done, it should be good for the duration.

Dexter is right. Patience and tiny changes are the key. Not sure what

bike you are referring to but on my 450 it is extremely sensitive.

Turning one way favours upward shifts, and makes it harder to collect

the downgoing gears.  A 1/8 turn either way can be too much when you

are at the 'sweet spot'. You have to go out with spanner and

screwdriver and ride up and down trying the box up and down. I don't

find locktite necessary as the slotted adjuster bolt has a lock-nut,

but of course you have to do up the locknut cannily and not shift the

adjuster bolt.

---------------------------------------------------------------------------------------

Many thanks to all who replied to my question. I went out Saturday on the GT armed with a screwdriver and a 10mm wrench. Drove a bit, stopped and adjusted, and again and again, noticing I was losing third gear at this point so I went back to the original position and tweaked it a hair and there they were, all five gears. It doesn't help that the cam part inside isn't in alignment with the screw slot. At least it isn't on the singles. I found this out because I reassembled mine on Sunday.

-----------------------------------------------------------------------------------------------------------------------------

If you are absolutely positive that you have reattached a fully functioning shifter box correctly, then and only then,consider adjusting the concentric bolt. If the shifter box is not up to snuff, fiddling the concentric can not succeed as a permanent adjustment. Caveat emptor....you'll need  a fairly narrow  slot-headed screw driver and a small sized 10mm open ended wrench. Before making any adjustments carefully mark the existing postion of the slotted bolt end that is held captive by the 10mm locking nut. You'll need to ride the bike of course and determine just which gears are accessible and if they are accessible with normal gear box operation (1N2345). If the shifter box is mechanically sound and repositioned correctly then you should be able to use 1N23, probably not 4, but by double toeing the shift lever, 5th gear  be accessed. If this is not the case and only 1N23 are useable, your shift box/connection to tranny is still suspect.

Okay, assuming 4th is still iffy, but 5th can be selected...you'll now need to ride the bike, make a very small concentic adjustment (probably very slightly counterclockwise) and remark the case. Ride again. If fourth is now accessible normally, followed by an equally accessible 5th. Lock the concentric mechaically and use a bit of blue Loctite. Probably you wouldn't be so fortunate as to find the desired sweet spot first go round, but be patient and try it again as needed. By the way in turning the slotted bolt you should be able to see the shift lever itself move. ie, bolt counter clockwise and shift lever tilts down, etc. Ergo over ajusting the slotted bolt will foul up other previously accessible gears...so it is important to mark each adjustment point accurately. Be patient.

G'day Heads..

Ok.. on the Sport shifter/shifting thing again today.

Sport shifter box off.. spanner on the gearbox selector and selected gears 1N2345.

Ok. The rotation from 1st through 5th was about 270deg. ls this correct? At least it went through all gears.. so hopefully its not the gearbox.

Then..

l actuated the shifter shaft on both shifter boxes Sport and GT to make sure they 'travelled' through full rotation. 'Clicking' nicely.

Then...

Using both GT and Sport shifter boxes.. l placed masking tape around the nut holding the concentric screw [adjustment screw] and marked the SAME start point on both as a reference.

Using the GT box first [fitted to bike] , l tried to select 1N2345. l could only 'get' 1N23.. and 4,5 with great difficulty. Turn the adjustment screw about 10deg , try again , same , turn screw again 10deg , same. Kept doing this till l had gone a full 360deg and never got a clean selection of 1N2345.

Gt shifter box off.. Sport box on..

Same at 10,20,30,40 deg..then at a little past 45deg l got 234 but no 1st. Seemed to have two neutrals! Damn! Kept going.. turning the screw and shifting all the while till l had gone 360deg at the screw.

Sigh.. :)

lm upstairs having a bite to eat now.. thinking about it.. and trying not to think about it.. :)

Any ideas/ suggestions would be most welcome..

------------------------------------------------------------------------------------------------------------------

10deg , same. Kept doing

this till l had gone a full 360deg and never got a clean  selection of

1N2345.

Taking a break for an hour..

Losing my mind.. :)

------------------------------------------------------------------------------------------------------

  That's down on the list of what I'd do first. They do shift smoothly. I'd

pull the RH rear cover, be sure it's in neutral, then have a small round pen

magnet and pull out the rods barrels and balls, clean up, maybe spray carb

cleaner into the hole. You will probably not be able to get the LH rod out,

that might require taking off the clutch pressure plate on the LH side. I

wouldn't worry about that. Just get the balls and barrels and one rod out on

the RH side and clean and then lube with a light grease. But if you do pull

the pressure plate and get at the rod on the LH side clean and lube it too

and you can check the clutch plates. Also before even doing the RH side you

might want to play with the adjuster on the outer part of the shifter box,

it's the little nut with the flat sticking out of it. I have never adjusted

one, but other listers have and said that can make a big difference. It was

discussed about a month ago, mark where it is to start with with a felt tip

pen, a very small adjustment can make a big difference in shifting from what

they said. While you are at it, check the clutch cable is free and doesn't

have any internal broken strands. A pinched clutch cable will not help

things either. I would think the outer adjuster is the first thing, but you

really should clean and lube the balls and barrels and rod too, that will

make your clutch pull much easier.

