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When the first automobiles 
became dependable enough 
for public use, the industry 

started looking for a 4x4. The first ones 
failed and failed: parts didn’t hold up 
and new ideas didn’t work. The indus-
try knew they had to have a 4x4 vehicle. 
Back then there were only dirt roads or 
trials between cities. There was basi-
cally just one type of tire, and it wasn’t 
an off-road mudder. Some vehicles had 
a type of positraction, but still no 4x4.
 Then came a somewhat reliable, 
fulltime-only 4x4. There was no easy 
way to make that switch from 2WD to 
4WD. A knuckle joint that was quite 
reliable got the first 4x4 ready for 
the workforce. Those early 4x4s were 
mainly trucks, and they still had their 
problems… not the least of which being 
that the average homemaker couldn’t 
drive it conveniently to the store and 
back with the kids in tow.
 That was then; it’s a different 
story today. Now 
you have a show 
where 4x4s jump 
over cars, then 
fly over the finish 
line. Then there 
are those mud 
pit races — what 
a dirty sport! — 
and those are just 
a few. Sounds like 
they’ve become 
the supermen of 
the automobiles, 
and they may be. 
 But as tough 
as they are, there’s 
also a 4x4 for the 
family, with all 

the comfort features you could want, 
including air conditioning, power steer-
ing, and electric this and that. Most 
comfortable 4x4s also use a viscous 
coupler, which allows them to drive 
smooth. You push a button, and just like 
that it’s in 4 wheel drive. Some vehicles 
are always in 4 wheel drive; most of 
them have a viscous coupler of some 
type, too.
 Today we’re only going to look 
at transfer cases that use a viscous 
coupler; this will include early 119, 
228, 129, some late 4411, 247, 4405, 
226, 246 and many more. And, while 
the viscous coupler provides smooth 
performance, it brings a whole series of 
problems with it. So let’s look at how 
they work, how they fail, and how to 
keep them in working order.
 Learning how the viscous cou-
pler works will help with diagnostics 
and repairs. When engaged, all transfer 
cases drive the rear output when the 

input is turned, so we won’t waste any 
more time with that. The part we are 
concerned with is turning the front dif-
ferential. This is the job of the viscous 
coupler, if the vehicle uses one. Some 
transfer cases have the viscous coupler 
engaged full time, while others may 
be engaged and disengaged. The most 
problematic are the fulltime ones.

The Basics of Viscous 
Coupler Operation
 Here’s how they work. The drive is 
the mainshaft, and the mainshaft con-
nects and drives the viscous coupler. All 
viscous couplers have a clutch-and-steel 
system in the drum (figures 1-3). Most 
drums drive the steel plates; the steel 
plates drive the clutch plates, and the 
clutch plates are attached to the chain 
cog. The chain cog drives the chain, 
which drives the front differential. This 
clutch system works smoothly when the 
coupler is working correctly.
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Figure 1: Complete viscous clutch system.
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for heavy-duty trucks, mass transit, military, off-highway. 
In-line v-drive … angle drive … Allison, Renk, ZF, Voith 
and many others. (Also ask 
about towing, axle and 
brake dynamometers for 
medium- to heavy-duty 
trucks; and torque converter 
dynamometers for testing 
under real-world, full-load
conditions.)

AXILINE TRANSMISSION DYNAMOMETERS
Cutting-edge control, complete with data acquisition 
and analysis for passenger cars and light trucks.

Check out converters BEFORE 
you ship or install with TCRS 

HUB RUNOUT INSPECTION 
UNITS. And, ensure your 

converter quality (after welding) 
with TCRS AIR TEST STANDS 

for diagnosing leaks.

AXILINE Unit Testers
Simple. Compact.  Portable.
Saves valuable time by reducing 
unnecessary transmission 
installations and removals.

AXILINE Valve Body Testers
Precision testing of valve 

bodies, solenoids and 
pressure transducers 

with actual transmission 
pressures and heated oil 

under toughest simulated 
driving conditions.

AXILINE Electronic Shift Testers
Latest technology. Stand-alone 

or add-on.  Shifts electronic 
transmissions and checks up to 16 

solenoids at a time, including 
models incorporating latest multiple 

pulse-width modulated systems. 

TCRS Torque 
Converter Balancers
You can do it in 
5 seconds … with 
the most accurate, 
reliable and 
easy-to-use balancer 
known.  Perfect for 
all known foreign, 
domestic, high 
performance and 
industrial applications.

TCRS Dual Gun 
Auto Weld Aligner
Standard of the industry.  
And choice of the big three 
— Ford, GM, Daimler-Chrysler. 
Air-operated collets.  Patented 
auto-tack and auto-weld.
Do “bowl buildups” and 
weld on impeller hubs.
TAC 12+ control panel lets 
you automatically control 
number of tacs and duration.

TCRS TORQUE CONVERTER TEST AND REBUILD SYSTEMS 
Excellent profi t center for transmission repair shops or stand-alone startups … 

and smartest way to save time and prevent costly comebacks.

AXILINE Solenoid Testers …
a must for testing the weakest 
link … six at a time. Easy to use.

HICKLIN HD TRANSMISSIONS

SUPERFLOW
FLOWBENCHES/DYNOS
Recognized world leader in fl owbench technology, plus 
a wide range of engine dynos, chassis dynos and soft-
ware.  Helps OEMs, high performance test engineers 
and engine builders take performance to the next level.

4060 Dixon Street |  Des Moines IA 50313  |  ph: 888.442.5546 or 515.254.1654 |  fax: 515.254.1656  |  www.superflow.com

When you 
really need 
to know…
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 Most viscous couplers’ real job is 
to drive the front drive in a comfortable 
and consistent, trouble-free manner.
Viscous couplers usually fail when 
they’re made to work too hard. If the 
steel disks slip against the clutch plates 
at an extended rate or for a long time, 
they’ll either wear out or warp, just 
like any other clutch system. This is an 
important point, because it affects how 
you’re going to fix the vehicle.

Fulltime Viscous Couplers
 Viscous couplers are either engaged 
or disengaged, depending on the type 
of transfer case. Some units — 4410, 
4411, 1372, 4472, 247, 249, to name 
just a few — can’t be disengaged; these 
are considered fulltime. That means 

the only way to disconnect them is to 
remove the driveshaft that goes to the 
front differential, or by disconnecting 
some other part, somewhere down the 
line, which drives the front wheels.
 A common cause for viscous cou-
pler failure is if the wheels don’t travel 
the same distance per revolution on a 
straight road. This is usually caused by 
a variation in tire size. Check to see if it 
is running with a spare tire or different 
size tire. But just fixing the tires at this 
point may not fix the viscous coupler.
 Here’s a simple check to make sure 
the tires are all the same size:
• Find a straight road, about 50 or 

so yards in length.
• Mark all tires where they contact 

the roadway.

• Roll the vehicle forward about 
50 yards or so, and then continue 
moving the vehicle until the mark 
on one of the tires is aligned with 
the roadway again.

• Check the marks on the other 
tires; they should all be aligned 
with the roadway, just like the 
first tire. If any of the tires’ marks 
is off by an inch or two, there’s a 

problem with tire size.

Computer Controlled Viscous 
Couplers
 Now on to the computer activated 
4x4 system. Some are automatic and 
others are activated by the driver. In 
most cases the automatic 4x4 systems 
have two speed sensors on the transfer 
case: one on each output end. When 
the vehicle is running straight down 
the road, the outputs should indicate 
the exact same speed, so the 4x4 sys-
tem remains off. In some cases taking 
a simple turn can activate the viscous 
coupler.
 If both driveshafts aren’t rotating 
at the same speed while the vehicle is 
driving down a straight road, the com-
puter will turn the 4x4 on. It may turn 
off again, but will turn right back on; 
in time, this will burn up the viscous 
coupler. First the clutches overheat, the 
seals fail, and then the inner fluid leaks. 
Meanwhile the chain takes a beating, all 
of which leads to transfer case failure.
 Faulty sensors can sometime mis-

lead you, and 
may make you 
think the viscous 
coupler is bad, 
so it’s important 
to check them. 
Remember both 
sensors must send 
the same signal 
to the computer, 
which tells the 
computer that the 
output shafts are 
traveling at the 
same speed.
Common com-
plaints include:

• “My vehi-
cle makes a 
jerking when I 
go straight.”

Figure 2: Clutches that are driven by the mainshaft.

Figure 3: Clutches that drive the train drive.

That Vicious Viscous Coupler!
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COMPLAINT

A worn bypass clutch control sleeve
allows regulated converter charge
and cooler circuit oil leakage.

These tightly toleranced, wear-
resistant assemblies restore proper
clearance to maintain hydraulic
control.

Bypass Clutch
Control Sleeve 
& Plunger Kits

96206-13K
For use with OEM
.496'' large spool diameter

1 Plunger Valve
1 Bypass Clutch Control Sleeve

96206-03K
For use with OEM
.486'' large spool diameter

1 Plunger Valve
1 Bypass Clutch Control Sleeve

COrrection

Cause

Severe wear of the bypass
clutch control sleeve in AX4N
units can allow regulated
converter charge to leak, cre-
ating TCC apply and release
problems, and loss of critical
cooler oil. Sonnax now offers
two tightly toleranced bypass
clutch control sleeve and
plunger kits that restore prop-

er clearance to maintain
hydraulic integrity. The preci-
sion sleeves are made from
highly wear-resistant alu-
minum, and the aluminum
plunger valves are hard-coat
anodized to prevent wear and
eliminate regulated converter
charge and cooler circuit oil
leakage.

No TCC apply, Code 628
SECONDARY COMPLAINTs • Poor TCC apply and release  • Lube system failure  • Excessive cooler circuit oil loss

O
A real clutch player

The new Sonnax® Bypass Clutch Control Sleeve & Plunger Kits for the

AX4N can save you up to $200 in valve body replacement costs.

Retaining Clip

Valve Body

Spring

1 I.D. Groove = .496” large spool
2 I.D. Grooves = .486” large spool
Not all plungers have I.D. grooves

Bypass Clutch
Control Sleeve

Plunger
Valve

Measure 
spool

diameters
here

• Original OEM plunger valve must be measured. Match replacement to the OE size.

• OE spools .486" and .415”: Use 96206-03K.

• OE spools .496" and .415”: Use 96206-13K.

• Mismatched replacement sleeve & plunger will cause TCC apply & other engagement issues!

AX4N

Sept. 30
- Oct. 2

Booth 519
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• “Every time I turn, my car 
jumps.” 

• “When I accelerate there’s a 
funny jumping in the front 
end.”

 That’s the viscous coupler binding 
and letting go, binding and letting go, 
again and again. This isn’t good for the 
U-joints, differential, transmission, etc.

Fixing the Viscous Coupler
 So let’s get down to how to fix 
them. Mostly it’s just a matter of replac-
ing the viscous coupler assembly. More 
importantly, you have to identify why it 
failed and fix that problem at the same 
time. Otherwise you’ll end up with 
repeat failures.
 There are two types of viscous cou-
plers: one is totally enclosed (figures 4 
and 5); the other will have the transfer 
case fluid running through it. The first 
type has to be replaced as a unit; they 
aren’t rebuildable. The second has a 
high failure rate because the fluid it 
uses isn’t really suited to the viscous 
coupler. The second may be rebuild-
able, but use good parts or it will be 
right back. 
 Most of the open clutch-type take 
a special fluid, but not all. So always 
make sure you’re using the right fluid. 
Some of the open type use regular ATF; 
for those, a friction modifier may help 
them work smoother. If you’re install-
ing a new 247 viscous coupler, remem-
ber to soak it in the proper fluid for 24 
hours prior to installation.
 Most viscous couplers have to 
be broken in; some people drive the 
vehicle in a circle, first one way then 
the other, two or three times. Others 
do three or four figure eights and call 
it good. Both techniques work well, 
and any jumping or hopping should 
stop during this break-in period. After 
the break-in, you’re ready to deliver 
the vehicle… but make sure you’ve 
explained the importance of proper tire 
and vehicle care to the owner or driver.
 So now you know how they work, 
how they fail, and most importantly 
how to fix the vehicle. That’s all it takes 
to keep a good viscous from becoming 
vicious. 

Figure 4: Totally enclosed viscous center hub driven by the mainshaft, the outer 
drives the chain cog. Inside is the same set of clutches, and the viscous coupler has 
a special fluid inside that allows it to keep full and provide a smooth slipping action 

of the clutches.

Figure 5: The inner splines are divided: one is driven by the mainshaft; the other 
drives a cog that drives the chain. This is an open viscous, as the slots indicate. 
This unit is called a progressive viscous. This viscous will slip less at one point 

because pressure will be added to stop it from slipping. And it produces an almost 
lock system as this occurs.

That Vicious Viscous Coupler!
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Mitchell 1’s all new OnDemand5 Transmission provides
the knowledge you need to make diagnosis and service go
smoothly, and more profitably than ever before.  
The automotive industry’s most comprehensive and easy-
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Color oil flow
diagrams provide a
clear understanding
of internal pressure
control circuits,
making diagnosis 
and repair quicker
and easier.


