
 
 
 



 
 
 



 
 
 
 



 
 
 
 



 
 
 



 
 
 



 

 
 



 
 
 



 
 
 



 

  
 



 
 
 
 



 
 
 
 
 
 



 
 
 
 
 



 
 
 



 
 
 
 



 
 
 
 



 
 
 



 
 
 
 



 
 
 
 



 
 
 
 



 
 
 
 



 
 
 
 



 
 
 



 
 
 



 
 
 



 
 



 
 
 



 
 
 



 
 
 



 
 
 
 
 



 
 
 
 



 
 
 

 



 
 
 



 
 
 



 
 
 
 
 



 
 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 
 



 
 
 



 
 
 



 
 
 
 



 
 
 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 
 



 
 
 
 



 
 
 
 



 
 
 



 
 
 
 



 
 
 
 



 
 



 
 
 
 



 
 
 



 
 



 



 
 
 
 



 
 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 
 



 
 
 



 
 
 



 
 
 



 
 
 
 



 
 
 



 
 
 
 



 
 
 



 
 
 
 



 
 
 
 



 
 
 
 



 
 
 
 



 
 
 
 



 
 
 
 



 
 
 
 



 
 
 
 



 
 
 
 



 
 
 



Service Information AW-4 

(13l Install park lock pawl, spring and pin (Fig. 10). 

(141 Connect park lock rod to manual valve shift sec­

tor (Fig. 11). 

(151 Position park lock rod bracket on case and tighten 

bracket attaching bolts to 10 N•m (7 ft-lbs) torque (Fig. 

12). 
(16) Verify park lock operation. Move shift sector to 

Park position. Park pawl should be firmly engaged 

(locked) in planetary ring gear (Fig. 13). 

(l 7l Install No. l one-way· clutch (Fig. 14). Short 

flanged side of clutch faces up and toward case front. 

Fig. 3 Installing Thrust Bearing And Race (No. 10) 

ALIGN 
DRUM AND 

CLUTCH PACK 
TEETH 

Fig. 4 Align Drum And Clutch Pack Teeth 

1181 Installsecond brake pack (Fig. 15l. Install disc 

then plate. Continue installation sequence until correct 

number of discs-plates are installed. Use five discs 

and five plate.s in 6-cyl. transmissions and four 

discs and four plates in 4-cyl. transmissions. 

1191 Install second brake pack retainer with rounded 

edge of retainer facing disc. 
120l Install second brake pack snap ring. 

121! Check brake pack clearance with feeler gauge 

IFig. 16!. Clearance should be: .89 to 2.15 mm (.035 to 

.084 in) on 4-cyl. transmissions and .062 to l.98 mm 

(.024 to .078 inl on 6-cyl. transmissions. If brake pack 

clearance is not correct, brake pack components are not 

seated. Reassemble brake pack if necessary. 

96 

Fig. 5 Installing Output Shaft/Rear Planetary 
Assembly 

Fig. 6 Installing Planetary Snap Ring 
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AeTanM aaTOM8TM'leCKOM Kopo6KM nepeAa'I: 

1 - MBXOBlfK JIBlfraTen11; 2 - rHJ1poTfJ8HC4'0PMBTOPi 3 - MBCnRHblK Hacoc; 4 - CTOnopHble Kom.qa; 5 - RlfCKlf 
4'PHK1.41fOHOBj 6 - ynnoTHlfTenbHble KOn1>qa; 7 - canbHlfKlfi 8 - ynopHblK lfronb'IBTblK nOJfUJHnHlfKj 9 - BXORHOK san; 

10 - 6.nOKlf nnaHeTBpHblX wecTepeH 

AeTanM K8pTepa 8BTOM8TM'leCKOM Kopo6KM nepeA8'1: 

1 - KBPTeP nfRPOTPBHC</JOpMaTOpa; 2 - MBcnOlf3MepHTenbHblK 14yn; 3 - Tf'y6-
KB MacnOlf3MepKTenbHOro 14yna; 4 - CBffYHi 5 - KBpTep KOpo6KM nepeJIB'li 6 -

KnanaHHBfl Kopo6Ka; 7 - M&CnflHblK Kaprep; 8 - nlOK JfOCTYflB K nt,qpoTfJBHC</JOp-
MBTOpy; 9 - 3BU41fTHble KpblWIOf nfRPOTPBHC</JOPMBTOpa 



 
(the diagram was removed as a courtesty to  
the compushift patent holder, even though the diagram 
previously displayed was not of the patented technology specifically) 
 
 
Two things control AW4 shifting: 
 
1) Shift lever (lever position controls tranny valves mechanically) 
2) Transmission Control Unit 
 
The shift lever makes a very positive move in control... only weak point 
being there is no separate position for 1-2... they're combined.  Position 
1-2 holds in 1, provided there is no TCU connected.  If you have a TCU 
connected, you'll get a 1-2 upshift at about 4800rpm. 
 
The shift lever does do one thing that the TCU cannot accomplish- 
ENFORCING compression braking via transmission's internal overrunning 
clutches and sprags. 
 
Other than this, all other transmission controls are performed by the TCU. 
 
TCU monitors throttle position, ground speed, and shift lever position 
(switches in the console) to select gears appropriately.  It also monitors 
position of the POWER/COMFORT switch to change upshift and downshift points 
and TCU lock parameters. 
 
The TCU's outputs are very simple-  three wires.  One for Tranny Solenoid 1, 
one for Tranny Solenoid 2, and one for Tranny Solenoid 3. 
 
Solenoids 1 and 2 (abbreviated SOL1 and SOL2) perform ratio selection as 
follows: 
           SOL1       SOL2 
1st       1                0 
2nd      1                1 
3rd       0                1 
OD       0                0 
 
Where 1= ON, and 0= OFF. 
 
Make a switch that will give these outputs, and you'll have a 1-2-3-OD stick 
shift which needs no clutch. 
 
SOL 3 is very simple.  Put power to it, and the Torque Converter will lock. 
 
 
About operation: 
 
The ratio selection is very straightforward-    
 
If you disconnect the TCU, and connect a switchbox, put your CONSOLE LEVER 
in D, and you'll have ABSOLUTE control over which ratio is selected via the 
control switch.  Your switchbox is the ONLY thing that determines gear 
selection at that point.  When you want 2nd, pull the stick to the "2" 
position, etc.  You can shift it MUCH quicker than the auto system did, as 
there is a latency period included in the TCU's programming.  Downshifting 
is instantanious, and when deuling with traffic, very impressive. 
Upshifting still has some latency, as the transmission's hydraulic circuits 
have control orfices, etc., to prevent double-engagement and internal 
breakage.  These buffers (sometimes referred to as accumulators) also 
provide 'cushioning' for servos, to prevent harsh shifting. 
 



If, while using a switchbox, you move the console lever from D into some 
other gear, the transmission will respond directly to the console lever, as 
the lever acts directly on shift control valves, overriding solenoid 
functionality. 
 
If, while using the switchbox, you make a downshift (i.e. OD-3rd or 
3rd-2nd), you'll find that there's a decent amount of compression braking 
available, however, you'll find that pulling the console lever awards MORE 
compression braking.  This is because the console lever also acts upon the 
tranny's overrun sprag operation... in english, that means it prevents the 
tranny from going into it's idea of a 'freewheeling coast mode'.  Using the 
switchbox, the transmission will allow a partial freewheel action, again, 
the reason here has to do with TCU programming and the possibility of what 
happens when/if a TCU fails. 
 
The Torque Converter Lock: 
 
Solenoid 3 is unique, in that it only controls TC lock functions.  Being 
able to lock up a torque converter awards you with improvements in fuel 
mileage, a cooler-running transmission, and less cabin noise.  It's like 
having one more gear (a friend of mine is convinced that I've got a 5-speed 
automatic). 
 
Although it's possible to lock the TC in EVERY ratio, it really only works 
consistantly in 2,3,and OD.  Reason for locking it in OD is obvious-  you're 
toolin' down the highway.  Locking it in 3rd is nice when you're in town and 
rolling through a flat 40mph zone with no traffic... keeps the RPMs down, 
and keeps them loud pipes from waking the neighborhood pets.  Locking it in 
2nd is handy for maneuvering down gravel byways and dirt roads, when you're 
rolling along at 20mph and don't like lugging the engine in 3rd.  Locking it 
in 1st is pretty much worthless, and not too good for the TC. 
 
In some instances, I've forgotten to unlock the TC when coming to a stop. 
It downshifts just fine... feels alot like doing a downshift with a stick... 
firm, not slushy.  When you come to a stop, either the TC unlocks itself (by 
nature of how the hydraulic plumbing works) or it bangs a bit, then stalls 
the motor... usually I flick the switch off before anything happens. 
 
Putting too much foot into the throttle with the TC locked will give you a 
quick wake-up call... the TC lock is not intended to handle full engine 
torque (remember where your peak torque occurs-  fairly low...)  and it'll 
give you a soft jolt if you forget to unlock before feeding too much fuel. 
Mine has given me a warning only a few times... and only when going slow, 
and giving it more than 1/2 throttle.  It handles the lazy 'lugging' around 
town just fine... just don't climb anything steep.  Besides, the torque 
converter is your friend-  it multiplies torque output in exchange for 
higher engine RPM... so only lock up when you know you don't need much oomph. 
 
One thing I will tell you about TC lock-  The TCU is programmed to force TC 
lockup when engine RPMS are above a certain point (?dunno yet?), AND you're 
at Wide Open Throttle.  Why?  Easy:  top speed.  The AW4's TC has a very 
HIGH stall speed (translates to high torque multiplication factor, and 
higher RPM out-of-the-hole)... if you allow 2400rpm of stall, that means the 
transmission's input shaft speed will be quite a few RPMs lower than 
crankshaft speed when you're under one of those MACK-3 speed runs.  At WOT, 
you're cooking down the highway above 90, and the torque multiplication 
factor really isn't required... you need more tranny RPMs.   
 
Remember how I said the TC lockup mechanism wouldn't handle full engine 
torque?  Well, when you're screaming down the highway at WOT, engine RPMs 
are usually well above the engine's peak torque point... it's not developing 
peak TORQUE (although it may be generating peak HP).  Locking the TC here 



doesn't put it in jepoardy, but it does eliminate slippage that may be 
costing you MPH. 
 
And yeah- I do remember HEATHKIT... I've got several... a VHF-1 Seneca 100w 
transmitter, an HW-10 Shawnee 6m transciever, some test tools... Believe it 
or not, there are still companies that make kits... 
 
Any more questions? 
 
:-) 
      -----------    -------------   -------------   --------------- 
 
 
 
From kc0ahz@juno.com Wed Mar 29 20:40:28 2000 
 
Hi John! 
 
Dave Kamp here, on Remote Control...  Saw the posts, so had'ta send a 
refresher-  Post it if you think it's appropriate! 
 
Hey Guys! 
 
Take another look at your Factory Service Manual.  You'll see the 
following: 
 
--TCU watches Throttle Position Sensor (a power demand signal) 
--TCU watches Speed Sensor (on the TRANSMISSION's output shaft) (a 
ground-speed signal...) 
--TCU watches state of the BRAKE PEDAL (to know when to unlock the Torque 
Converter (TC)) 
--TCU watches state of the shift-lever position. 
 
--TCU operates Solenoid 1, Solenoid 2, and Solenoid 3. 
   *SOL 1 and 2 select ratio 
   *SOL 3 locks and unlocks the TCU. 
 
Very simple. 
 
Note that the throttle position sensor signal is used not only to 
determine upshift and downshift points, it's also used to determine when 
to lock and unlock the TCU.  Under light demand, the TCU will lock up, to 
save gas.  Under moderate and heavy demand, the TCU will UNLOCK the TC, 
for power.  At IDLE, the TCU will unlock the TC, to keep you from killing 
the engine (and the Torque Converter).  The TC watches brake pedal for 
same reason-  if you're stepping on the brake, a locked-up TC could end 
up fighting the brakes. 
 
Also note that the Speed Sensor signal is taken from the transmission's 
output shaft-  this is BEFORE the Transfer Case... so when in HIGH, the 
speed sensor sees ground speed.  When in low, the speed sensor sees a 
FRACTION of ground speed.  
 
(--Just in case you've been considering suing me, it's right there in the 
text.  ;-) 
 
>From a blank-stare perspective, it's not obvious, but look at this:  
Since the TCU is comparing throttle position to that sensor, your shift 
points WILL be different... and if you did a mathematical comparison 
between HI and LO range shift points, you'll probably observe them to be 
different... not because of anything that the TCU is doing differently-  
it's because your throttle-demand in HIGH range will be higher than when 



in LO range.  Takes more torque to accellerate in HI than LO. 
 
Now read the explanation of the Throttle Valve's function (again, right 
there in the text)... it modulates pressure... it doesn't control the 
SHIFT POINT, but it does control SHIFT PRESSURE... the side effect of 
changing shift pressure is a change in how QUICKLY brake-band servo 
pressure rises.   
 
And it's been a while since I last had hands in mine, and am not able to 
verify right now, but I believe I recall the TV cable biases BACKWARDS in 
relation to pressure-  meaning, pressure is relieved at high-throttle, 
rather than raised... but beware-  high throttle is not necessarily the 
same thing as HIGH RPM! 
 
Some of you guys could be observing high shift-points simply because the 
combined TV setting and RPM are such that servo shift pressure only loads 
the accumulators so quickly. 
 
I've noticed that my (TCU-less) XJ has a nominal upshift delay of about 
1/2 to 3/4 second under normal conditions.  The downshift delay, however, 
is almost instantanious.  I recall noticing that the TV cable adjustment 
affects the rapidity of upshifts, however, I don't recall it ever 
affecting downshifts.  Of course, no adjustments to the TV cable had any 
effect on what RPM my XJ shifts at-  since there's no TCU, the 
shift-point RPM is controlled only by my switch.  Same goes for the TC 
lock-  it's on a switch.  Totally manual, totally hillbilly, but it does 
work...  when neither an '88 nor '93 TCU will. 
 
BTW... I haven't had any problems winding her up to 5 grand...  but I 
wouldn't advise you leaving it there for hours on end... and you should 
make sure it's warmed up before spinning it that fast.  If you happen to 
be running an HO motor, you'll notice that it's powerband is very stout 
up there.  I actually built a 250ci Chevy inline (dimensionally very 
similar to the 4.0) for my boat using the 5krpm as an assumed WOT point, 
and it's happy as a clam to do it for essentially all day... and hasn't 
had a bit of problems (other than vibrating a few bolts loose) in over 
1500 hours.   
 
I wouldn't recommend running your XJ 4.0 under 5krpm WOT conditions for 
periods longer than about 14 seconds, though... because in most cases, 
you'll be well over the national speed limit.  In all remaining cases, 
you're stuck and in dire need of a winch.  ;-} 
 
DK  :-) 
 
 


	aw4manual
	aw4 hydraulic circuits
	aw4_draw
	aw4techinfo

