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Special Features

The Quantum Syncro combines the outstanding
advantages of permanent all wheel drive with a
number of exclusive features.

e Powerful 2.2 liter, 5 cylinder engine with 115

horsepower.

18.5 gallon fuel tank.

Hydraulically operated clutch.

Close ratio 016 5-speed manual transmission.

Permanent all wheel drive with individual

center and rear differential lock engagement.

e Power steering.

e Four wheel disc brakes with asbestos free
brake pads.
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Special Features

e Track correcting, semi-trailing control arm
rear suspension.

e Dual brake circuit with self-adjusting hand-
brake.

e Black roof rails, rain channels, window frame
trim and wheel housing moldings.

e Large front spoiler and wide belt moldings.

6J x 14 light alloy wheels with 195 x 60HR

14 tires.
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Engine

The Quantum Syncro continues to use the
reliable 2.2 liter, 5 cylinder engine used in the GL
Sedan. Improvements in the exhaust system, the
use of a larger intake air filter housing, and a
modified ignition advance curve have resulted in
higher horsepower output.

Bore 3.19” (81.0mm)
Stroke 3.4” (86.4mm)
Displacement 136 C.I. (2226cc)
Compression Ratio 8.5to 1l
H.P. @ RPM (SAE net) 115 @ 5500
Max. Torque Lbs.-Ft. @ RPM 126 @ 3000




Fuel System
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The Syncro features CIS-Electronic Fuel
Injection with electronically controlled idle

stabilization.

Idle Speed 800+70 @ 28 %+2% duty cycle of
idle stabilization valve.

Ignition Timing 6°+2° BTDC

The system also features deceleration fuel
shutoff along with altitude compensation.

Idle mixture (CO% content) 0.75% = .045%

Note:
mA value fluctuates. See Quantum Repair Man-

ual Microfiche for adjustment specification and

procedure.




Fuel System

Fuel filler cap

Fuel capacity was increased from 15.8 gallons to

18.5 gallons. In addition, tank ventilation has
Boot been modified. The gravity vent valve is no

longer incorporated in the tank sending unit.

Filler neck

Large
breather hose /:

Vent line
to carbon
canister

Gravity valve

Fuel return line

Fuel supply hose

Heat shield

Any vapors in the tank are routed through a vent
line through the gravity valve to the carbon
canister in the right front wheel housing.




Exhaust System

Part of the increase in horsepower is the result of The triple pipe exhaust manifold makes it

a new exhaust manifold and collector pipe. The possible to separate the exhaust gases coming
triple pipe manifold is made of special gray cast from the cylinders. Because of this arrangement,
iron and is lighter than a conventional twin pipe engine breathing has been improved.

manifold in spite of its three outlets.

Cylinder #1 and #4

Cylinder #5

Cylinder #2 and #3

Additional attention to detail in exhaust system
component length and diameter has further
enhanced the engine’s breathing capability.

Length
746mm 340mm 1450mm 945mm 385mm
Diameter
35mm 55mm 55mm 55mm
- \
/ |
N Muffler Muffler
45mm 60mm Catalytic

converter




Hydraulic Clutch
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The Quantum Syncro is equipped with a
hydraulically operated clutch. As in the past, an
overcenter spring assists foot pressure when
depressing the pedal.

To operate the clutch, brake fluid from the brake
master cylinder reservoir is used. When the
clutch pedal is depressed, the piston in the
master cylinder forces fluid into the slave
cylinder.
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Clutch master
cylinder

The piston in the slave cylinder moves the clutch
release bearing and the clutch is disengaged.

There is a spring in the slave cylinder that insures
that the clutch release bearing rests constantly
on the clutch diaphragm spring. This feature
eliminates the need for clutch adjustment.




Transmission

The 016 transmission used in the Quantum
Syncro is all new for Volkswagen.

This transmission features synchronizers in all
forward gears and also in reverse.

The standard production transmission was
modified to allow the addition of a center

Gear ratios

differential and a driveshaft to the rear wheels.
This compact package requires only a minimum
number of additional components which means
only a small increase in weight.

Gear ratios for the 016 have been carefully
determined to meet the needs of the Syncro.

” Reverse Final
Code No. | Ist gear | 2nd gear | 3rd gear | 4th gear | 5th gear sear drive
AAU 3.60 2.13 1.46 1.07 0.83 3.50 4.11




Reverse Gear
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The 016 transmission features a unique
synchronizer for reverse gear. This design uses a
synchronizer ring with lock pins and a reverse
gear with a tapered synchronizer surface.
Because this is the only gear in the transmission
that is not in constant mesh, a synchronizer is :
beneficial in allowing smooth and quiet — |

£ Retainer
engagement of reverse gear. plate

Reverse gear
Synchronizer
ring
Locking
pins
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Reverse Gear Engagement
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Whenreverse gear is selected, the gearshift shaft
rotates, and the shift finger moves the selector
rod for reverse to the left.

The locking pin on the reverse gear shift fork
engages the relay lever, and the relay lever pulls
reverse gear into engagement.

Locking pin
for

reverse gear
Reverse gear

Synchronizer ring
with locking pins
(turned 90°)

The retainer plate keeps the synchronizer ring
from turning because the pins go through holes in
the plate. The locking pins become centered in
the retainer plate as spring pressure is exerted,
and reverse gear is stopped so it engages quietly.
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Shift Mechanism

Selector S/ Relay lever
lever Reverse gear for reverse
shift fork

The shifter for the 016 transmission is connected
to the gearshift shaft located inside the
transmission housing cover. During gear
selection, the shift finger on the gearshift shaft
engages the appropriate selector rod.

The detent for 5th gear and side pressure spring
are incorporated into the gearshift shaft
assembly.

Although the shift fork for 5th gear and the shift
fork for reverse gear are located on a common
selector rod, the detent makes it impossible to
shift directly from 5th gear into reverse.




Power Flow

Gearbox housing cover

) End cover Differential lock

........................... o— e selector mechanism

Rear output shaft
Hollow shaft

Center differential

Pinion shaft

Front differential . )
Center differential lock sleeve

Power flow through the transmission is similar to front axle differential pinion shaft and to the
conventional 5 speed transmissions, with one driveshaft to the rear axle.
exception.

The pinion shaft is supported by a tapered roller
Inside the transmission, a hollow shaft delivers bearing in the transmission housing and by two
power through the gears to the center needle bearings, one in the hollow shaft and one
differential. Power is then transmitted to the in the center differential housing.
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Permanent All Wheel Drive
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Center differential

The Syncro all wheel drive uses three
differentials, one for each drive axle and an
additional one between the front and rear axles.
It is this center differential, which is integrated
into the transmission, that provides the Syncro’s
outstanding handling characteristics.

In contrast with other designs, all four wheels on
the Syncro are driven constantly. An advantage

isrealized because when a wheel is driven, there
is always a certain amount of slip between the
tire and the road surface, even when the road is
completely dry.

If the amount of force a wheel must transfer to

the road becomes less, the slip is less. As tire slip
decreases, total power transfer can be increased,
providing improved traction. On the Syncro,
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Permanent All Wheel Drive

Constant velocity joint

Rear axle
differential

Center bearing

engine power is divided among all four wheels, The all wheel drive feature minimizes the
rather than between just two, decreasing this tendency of the car to lose traction on wet roads,
unwanted slip. There is only a slight increase in maintaining directional stability and steering
friction because a transfer case is not used. But, control.

because tire slip is less, these frictional losses are

more than compensated for. In addition, both the center and rear differentials

are capable of being locked. However, because
high steering effort would result, the differential
at the front axle cannot be locked.
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Differential Operation
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In order to fully understand the Syncro all wheel
drive and the operation of the differential locking
devices, it is important to understand how a
differential works.

The pinion shaft receives engine power from the
transmission and drives the differential ring gear.
Because the ring gear is bolted to the differential

housing, the two rotate together.

When the differential housing rotates, the two
pinion gears and their shaft also rotate. (Fig. 1)

Because the two differential side gears are
meshed with the pinion gears, the side gears
must also rotate. They drive the axles and the car
moves.

When the car is going straight ahead, there is no
difference in speed between the two drive wheels
and no differential action need occur. (Fig. 2)
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Differential Operation

However, when the car negotiates a turn, the
differential must compensate for the difference
in travel and thus RPMs of the two wheels. If, for
example, the driven wheels are rigidly
connected, the inside drive wheel would have to
match the greater speed of the outside wheel.
This would result in the inside wheel slipping
or scrubbing on the road, resulting in poor ride
and excessive tire wear. The differential
prevents this.

When the car is going through a turn and the
differential housing rotates, the pinion gears
rotate on their shaft (Fig. 3). This occurs because
the pinion gears must walk around the slower
turning differential side gear connected to the
inside wheel. This means they carry additional
rotary motion to the faster-turning outer wheel
during the turn. So, as the car is turning, the
differential can compensate for the speed
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difference between the two wheels, resulting in
optimum traction and ride quality.

Because the Syncro has full time all wheel drive,
it is advantageous to have three differentials
because during turns, not only do the outside
wheels travel further than the inside wheels but
the front wheels travel further than the rear
wheels.
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Center Differential Lock
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A conventional differential provides the same
torque to both wheels of an axle. But the wheel
having the least friction on the road determines
the amount or force being transferred.

When one wheel loses traction, the differential
no longer distributes power to the other wheel of
that drive axle. The result is that the car gets
stuck when one wheel spins in the mud, ice or
Snow.

Center differential

On the Syncro, the differential lock overrides the
principle of the differential and physically
connects the wheels of the axle together.

Pulling the lock engagement knob to the first
detent locks the center differential. With the
center differential locked, power is transmitted
equally to the front and rear differentials.

The center differential lock should be engaged if
the car is being driven slowly and is in danger of
becoming stuck on snowy, icy, or muddy road
surfaces.
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