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INTRODUCTION TO POWER STEERING

To the average motorist, power steering is simply a
gadpet which makes turning the steering wheel
easier, especially when parking. He has little or no
idea of how the system works, and may not even
realize that he enjoys other handling and safety
benefits along with the basic power assist action.

SOMETHING FOR EVERYONE

In comparison, most technicians have a good
general understanding of power stecring operation,
but even the most experienced can benefit from an
up-to-date review of fundamentals and service pro-
cedures, For this reason, the following pages cover
the currently used Chrysler Corporation power
steering system — from handling charactenstics o
service hints, for beginner and old-timer alike,

ITS IN THE NAME

A partial description of Chrysler Constant Control
Power Steering advantages is given in the name
itself. First of all, this system gives assistance in
propoartion to the effort exerted in tumning the
steering wheel. In other words, you get gentle assist
im an easy turn; more forceful assist when you pull
hard on the wheel,

TURNING EFFORT IS LOW

Although Constant Control steering eliminates
nearly all the physical effort needed to turn the
steering wheel, ten to twenty percent of the total
remains to provide some steering "'feel.”™ This slight
lurning resistance gives the driver a better feeling
of control because he can still sense road condi-
tions and gauge his reaction as he would with
manual steering.

ASEISTAMCE WHEN WANTED

Constant Control is classed as “full-time™ power
steering because the system operates under pres-
sureg cwen with the stecring wheel centered. This
means that you get power assist without delay
when the wheel is turned.

REDUCES DRIVER FATIGUE

Right- and lefi-turn assist pressures balance when
turning force on the steering wheel 15 relaxed. This
balance helps the wheel recenter coming out of
turns and makes straight-ahead steering casier, Con-

stant Control power assist also works in reverse to
help counteract forces which cause wheel fight
brought an by rough road surfaces,

It’s casier 1o remember the various parts and how
they go together if vou think of the whole steering
gear as a group of subassemblies, For example,
there is a gear housing assembly and the power
train, which includes the reaction and piston
assemblies; the steering valve assembly, and the
sector shaft.

GEAR ROUSING
ASSEMBLY

PONER
\-m\
» ASSEMBLY
REACTION
STEERING VALVE ASSEMBLY
ST ASSEMBLY

Fig. 1-Steering gear surbastermbiles

RECIRCULATING BALL PARTS
BUILT INTO WORM AND

e

Fig. 2—Gear housing acts as cylinder
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SIMILAR TO MANUAL UNIT

The basic mechanical parts of our power sieering
gear are arranged about the same as in the manual
steering unit. However, in the power gear, the recir-
culating ball parts are built into the worm and pis-
ton assembly, and the gear housing acts as the
cylinder for the piston,

PISTON MOVES LIKE BALL NUT ...
Mechanically, the piston moves up toward the rear
for a left turn, or down toward the front for a right
turn, as you turn the wormshaft. In other words,
the piston moves the same way the ball nut does in
the manual gear.

Fig J—Prston acts same as ball nut

... AND ROTATES SECTOR SHAFT

The sector shaft teeth mesh with mating teeth in
the power piston so that piston movement causes
sector shaft rotation. The scctor shaft, of course, is
connected by the steering arm Lo the steering link-
age, Viewed from the top, the sector shaft turns
counterclockwise as the piston moves upward, and
clockwise as it moves downward.,

WORMSHAFT MOVES BEFORE PISTON

As the wormshalt begins turning, it threads up or
down a slight amount before the piston moves.
This slight movement is transmitted to the steering
valve by the valve pivot lever and the thrust beanng
cenler race.

STEERING VALVE
—

Fig. 5—Warmshalt moves valve

IT'S CALLED THE REACTION ASSEMELY

The cylinder head and the housing head hold the
reaction spring washers and reaction nngs in place
against the center race and spacer. The reaction
operation is both mechanical and hydrawlic, but
it’s the hydraulic reaction that provides the propor-
tional feel in our power steering.

Fig. 6=Heads retain reaction members

To properly explain the hydraulic side of the
power steering story, we can start with the basic
power assist and control functions, and then go on
to details of control and reaction operation.
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Fig 7—Pazsages lead to power chambers

THE UPFER GOES TO THE LOWER .. .
Beginning at the gear housing, you will note that
there are two Muid passages extending from the
steering valve mounting surface to the interior of
the cylinder. The upper port connects to the lower
end of the cylinder, and the lower poert o the
upper end,

Fig, B=Figron divides cylinder

IT'S IN THE MIDDLE

The power piston divides the cylinder into two
separate power chambers., Under pressure, the
piston moves upward to assist in left turns and
downward for right turns. As a resulf, the effort
peeded to turn the wormshafl is reduced

BEGINNING AT THE PUMP

A belt-drven oil pump provides the hydraulic pres-
sure and Mow which operates the steenng system.
Input to the steering valve 5 al pump pressure,
which i relatively low when the steering wheel is
in the straight-ahead position. The Muid returns to
the pump reservoir through the back-pressure valve
located at the outlet side of the steering valve.

Fig. 9=Pump prowides system pressure

THE VALVE CONTROLS FLOW

To control Muid MNow to the power chambers, the
steering valve has a sliding spool with lands which
open or close the power chamber fuid ports, This
spool reacts to the thrust bearing center race,
which moves in proportion to the effort exerted at
the steering wheel. In other words, light turning
force at the steering wheel produces small move-
ment of the valve spool and steering assistance in
proportion. Heavy tumning force displaces the spool
farther and gives greater stecring assist,

Fig 10—Turning force réguistes ssistance

CENTERING IS AUTOMATIC

The steering valve centers automatically when
there's no turning force at the steering wheel, as in
the straight-ahead position. Under these condi-
tions, the reaction system keeps the center race
and valve spool balanced in the centered position.

MO ASSIST WITH BALANCED VALVE
There's no power assist when the valve spool is
centered because both power chamber porls are
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VALVE OPENS AND CLOSES PORTS

Im a left turn, the valve spool moves upward. The
lower land of the spool closes the lower port (o
inlet Mow and opens the same port (o return flow
This action blocks off pump pressure to the right-
turn power chamber as it opens the refurn passage.

FLOW IS REDIRECTED

As the action of the lower spool land changes fuid
flow in the right-turn power chamber, the upper
land opens the upper port to inlet flow and closes
it to return low, This admits pump pressure to the
left-turn power chamber bul blocks return Mow.

Fig. 11—WValve in halanced condition

open an equal amount. While the spool remains
balanced, fuid circulates through the valve amd
maintains relatively low pressure in both the upper
and lower power chambers.

Fig 14—Pump pressure buifds up

FLOW RESTRICTION RAISES PRESSURE

When systemn circulation is restricted by a closed
valve port, pump pressure increases. And, since one
power chamber is exposed to pump pressure while
ihe other is blocked off, there is a pressure differ-
ence between the two chambers,

PRESSURE DIFFERENCE DOES THE WORK
The pressure ditference  between the chambers
moves the piston upward as more fluid enters the
lower chamber, As it moves, the piston forces Muid
out of the upper chamber into the return line,

VALVE HOLDS BACK PRESSURE

The return line connccts o the pump resenvor,
which & normally at atmospheric presure. How-
ever, this i lower than the desired minimum return
pressure, s0 a1 spring-loaded control wvalve is
included at the outlet end of the steering valve.

BACK PRESSURE KEEPS ACTION SMOOTH

The control valve maintains some teliurn pressune
regardless of steering valve or power piston
position. Back pressure on the return side keeps
piston movement smooth and helps (o provide the
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desirable steering fecl, especially ain the straight-
ahead dnving position.

Fig 15—Back pressure balances assist sction

ITS THE SAME BUT OPPOSITE

For a turm in the opposite direction, the same
hydraulic assist action takes place but the steering
valve and power piston movements are reversed.
The power assist, of course, continues as long as
turning force is applied to the steering wheel,

VALWVE RECENTERS AFTER TURN

When the tumming force on the steering wheel is
relieved coming out of a tum, the steering valve
spool recenlers automatically and power assist
movement stops. With the spool centered, pump
pressure drops and is again equal in both of the
power chambers,

MO RESISTANCE TO PISTON MOVEMENT

Since the centered valve spool opens both power
chamber ports equally, mechanical force can now
move the piston back to its balanced position. This
allows the effect of steering oeometry to return the

Fig. 16—Relief valve signals overfoad

stecring gear to the straight-ahead position without
hydraulic resistance on the piston.

IT'S ALL ONE WAY

Il the steering wheel is held hard over against the
stops, the continved turning force on the worme-
shaft overpowers the centering action of the reac-
tion system. This closes one power chamber port
and opens the other, causing the pump to build up
W XEMUm pressure,

PRESSURE OPENS RELIEF VALVE

The pump reliefl valve produces a hissing noise
when the steerimg is held hard over, This condition
puts maximum pump pressure against the power
piston when it can’t move and should not bhe con-
tinued more than a few moments, because the
system may overheat.

ASSIST ACTION OPPOSES DEFLECTING FORCE

Fig. 17=Power reduces whes! Fight

POWER ASSIST FIGHTS BUMPS

As mentioned earlier, power steering also works in
reverse to counteract the effects of rough road sur-
taces om the steering system. When the front
wheels hit ruts, bumps, or holes, the wheels try to
reverse the normal steenng action. In a car with
manual steering, this reverse action can cause
noticeable wheel fight,

ASSIST WORKS LIKE A BUFFER

In a car with power steering, rough road surfaces
cause a different reaction. When the deflecting
force from the front wheels acts on the sector shaft
and power piston, it also moves the steering valve.
Simce the source of tuming force is reversed, the
steering valve movement reverses and causes 3
power assist action which opposes the front wheel
deflecting force. This opposing action is one of the
reasons why power steering makes driving less tir-
ing and safer,

T
I'"_.’_
5 (L=
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CONTROL AND REACTION SYSTEM OPERATION

Operation of the power steering control and
reaction systems is basically the same in either
direction, so an explanation of what happens when
the steering wheel is turned to the rght should tell
the story,

THEY MOWVE IN OPPOSITE DIRECTIONS

In a right tarm, the wormshaft screw tries to thread
upward, out of the power piston, as it produces a
downward force on the piston. However, the sector
shaft resists the downward force of the power
piston because surface friction of the front tires on
the pavement opposes steering force. As a result,
the wormshaft threads upward a short distance
before it moves the piston downward.

WORMSHAFT MOVES CENTER RACE

As the wormshaft threads out of the piston, it
moves the center race upward as far as the upper
reaction ring allows, This upward movement also
loads the wpper reaction spning washer. Al the
same time, the valve spool is moved by the pivot
lever which connects it to the center race. As the
wormshaft and center race move upward, the spool
moves downward.

Fig. 13—Center race aifows centering action

CENTERING 15 COMBINED ACTION
When turning force on the steering wheel iz relax-
od. hydroulic and mechanical reaction forces pro-

Fig, 20=Race movamént losds reac tion spring
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vide spool centering action. The upward force of
the center race against the upper reaclion fng 15
now relieved so the ring, under power chamber
pressure, applies a downward centering force.

RING AND SPRING WORK TOGETHER

Along with the reaction ring, the loaded spring
washer refurns o its neutral condition to help the
centering action, When the reaction members reach
a balanced position, they keep the center race and
valve spool centered until they are displaced by
steering force.

IT GIVES BALANCE AND FEEL

In addition to its centering function, the reaction
system also balances the hydraulic pressure effect
on the bottom end of the wormshai, and provides
the appropriate steering feel.

Fig. 2T=Wormshaft tries 1o threed ouhward

PRESSURE MOVES WORMSHAFT
The need for wormshaft balancing is easy (o under-

Fig 22—Balancing ring provides sdoled surface

stand. You see, the hydraulic surface area on both
sides of the power piston is cqual, so the effect of a
given amount of power chamber presure is the
same on either side. Fluid in the upper chamber
also fills the entire inner part of the power piston,
s in any piston position, pressure in the piston
interior pushes upward on the bottom end of the
wormshaft. The upward pressure tries to make the
shaft thread out of the piston and move the center
race away from its centered position.

RING BALANCES WORMSHAFT

As mentioned earlier, the reaction rngs produce a
centering force on the center race. However, the
hydraulic surface area of both rings is equal, s0 we
need some other means of counteracting the un-
balancing force on the end of the wormshaft. To
do this, the upper reaction ring groove also has a
wormshaft balancing ring which provides addition-
al reaction surface. In effect, the balancing ring
applies the mecessary compensating force on the
wormshaft to prevent undesirable center race and
valve spool movement.

VALVE MOVEMENT IS LESS

In addition to its balancing Munction, the reaction
system also provides the driver with appropriate
steering feel. It does this by resisting center race
displacement with cnough force to modulate valve
spool movement.

YALVE SPOOL REGULATES

Fig 23-Fressire level provides steerimg fee!
SOME TURNING EFFORT IS NEEDED

Center race movement is balanced by hydraulic
reaction force in a direct ratio to the pressure in
the connected power chamber. As a result, the
valve spool regulates power chamber pressure so
that some manual steering effort 5 required, With

this arrangement, the driver exeris ten o iweniy
percent of the total steening force.

-

o
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%
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POWER STEERING PUMPS

Power steering systems used on our current models
may have a pump with a .%4- or a 1.06-cubic-inch
displacement. These pumps are designed to meet
flow and pressure needs of specific applications
and are not imterchangeable. Both pump models
are available in different pressure ratings, so be sure
to use the correct unit for replacement.

.34 CID PUMP

Fig 24-.94 pump has pulley retaining mut

LOOK AT THE TUBE
The .94 pump is c¢asy to identify. It has a long,
oval-shaped filler tube and the pump shaft is
threaded for a pulley retaining nut. When the nut is
removed, the pulley can be tapped off the shaft
with a plastic hammer,

HAMMERING CAUSES DAMAGE

The 1.06 pump has a round filler tube which is
somewhat shorter than the owal tyvpe just de-
scribed. The pulley hub has an annular groove to
accommodate the remover tool jaws. A threaded
center hole in the rotor shaft is provided for the
special tool which is required to install the pulley
safely. You see, driving the pulley on with a ham-
mer, or pressing it on without support under the
inner ¢nd of the rotor shaft will push the pump
pressure plate away from the cam ring.

CON'T BUMP THE SHAFT

Because the 1.06 pump pressure plate can be dis-
placed by rotor shaft movement, it's important to
keep weight or pressure off the shaft end when the
pulley is removed. For example, do not support
the pump assembly on the drive eénd of the rotor
shaft when installing the reservoir. To play it safe,
avoid bumping the shaft end when the pulley is off
of the shaft.

CAUTION: When assembling the pump, be

stire ta install @ mew=type fiber gasket between
the pump housing floor and the brass seal

.34 CID 1.06 CID

Fig. 26=Vanez and rollers do same fob
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plare, even if the pump origirnally did nor have
a gasker of any kind,

BOTH ARE VAMNE TYPES

Both of our pumps are variations of the vane-tvpe
hydraulic pump and operate on the same basic
principle. Each pump model has a rotor with vanes
and an eccentric cam ring to produce pumping
action, however, the .94 pump uses flat vanes while
the 1.06 pump uses rollers.

Rl s e e n R R
Fig 27=Flow valve comntrods pump oulput

SYSTEM FLOW IS CONTROLLED

Our pumps have a flow control valve to regulate
fluid flow in the system at all engine speeds. This
control is needed because pump flow normeally
increases as engine speed goes up. Withouwt a
control valve, pump fMow at higher speads would be
greater than the maximum nceded for power
steering operation. Such excessive output would
waste engine power and could cause the hydraulic
fluid to overheat.

Fig 28—Both valves produce sime reslt

FLOW VALVES ARE SIMILAR

The flow control valve is similar in both pumps but
differs in design details. Since both valves produce
the same result, we c¢an use the 1.06 pump and
valve as an cxample to describe general flow valve
operation.

TWO-STAGE CONTROL

The 1.06 pump Mow control valve is basically a
springloaded spool type. It is a two-stage valve
which allows ample fluid flow at low engine speed,
and then limits Mow at higher speeds to the
amount needed for power steering operation.

g el 13

. — p!

Fig 20-Spring presune keeps bypass closed

BYPASS CLOSED AT LOW SPEED

At low engine specd. spring pressure on the flow
valve spoal keeps the internal bypass closed. As a
result, the entire pump output flows to the pump
oullet from the pressure chamber,

Flg. 30— Owutpuit pregaure partially opems valve

PARTIAL BYPASS AT FIRST STAGE
Az pump Mlow increases o the first stage of con-

ﬂif?
Ii
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trol, the pressure increases and moves the spool
inward against the spring. At this stage, the spool
starts to uncover the bypass passage and returns
part of the fMlow to the pump inlet.

Fig. 31=More bypass fTow ar higher spesds

MORE BYPASS AT SECOND STAGE

In the second stage of control, at higher speeds, the
spool moves Tarther inward. Here, the spool by-
passes most of the pump output so that only the
necessary flow is supplied to the steering gear
power chambers.

Fig. 32— Relief valve controls flow valve

RELIEF VALVE PROTECTS SYSTEM

In addition to flow control, we also have a reliel
valve 1o protect the pump and system against
excessive pressure buildup. For example, it limits
pump output when the steering is held hard over
against the stops, As mentioned earlier, this con-
dition causes the pump to build up the pressure to
its maximum

IT TRIGGERS THE FLOW VALVE
The pressure relief valve in the 1.06 pump is built

into the flow control valve. Actually, it is a spring-
loaded ball valve which causes the flow valve to
limil maximum pump pressurc.

Fig, 23-Shims are used to calibrate valve

UISE THE SAME SHIMS

If the flow control valve is taken apart for cleaning
or other reasons, be sure to re-use the onginal cali-
bration shims. And remember that each valve is
selectively fitted in its bore and must not be used
in any other pump.

Fig. 24—Application is based on axle ratio

SOME HAVE COOLERS

A pump return line oil cooler & used on some
models equipped with axle ratios which result in
higher pump operating speed and temperature, In
other words, oil cooler application is based on axle
ratic rather than the car model or engine. The
following chart lists current engine and axle ratio
combinations which require an oil cooler.

POWER STEERING DIL COOLER APPLICATION
318 and 340 V-8 with 3.54, 3.55, or 3.9] axle
rafio; 383, 440 and 426 V-8 with above, or 4.10
axle ratio.
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TROUBLESHOOTING POINTERS

In troubleshooting, the casy, obvious things should
come (irst. For example, if the power assist seems
below par, begin by checking the fuid level and
drive belt tension.

CHECK LEVEL FIRST

Fluid level should be checked at every engine oil
chamge. In pumps without a dipstick, the Quid level
when hot, should be approximately ¥ to 1 inch
below the top of the filler neck. At room tempera-
ture (approximately 70°% F.) the level should be
above the joint where the filler meck attaches to
the reservoir (between 1% to 2 inches below the
top of the filler neck). The fluid level in pumps
with a dipstick should come up 1o the level marks.

NOTE: When you add ffuid, be sure fo nse
Chrvaler-Approved Power Sreering Fluid, Part
No, 2084329 or equivelenr, Transmission
Jfluid, or other substitules can cause pressure
hase dererioration, especially i the system is
aperated mostly under conditions where high

temperatires predomingie,

Fig. 35—Read balt tevsion in foor-pounds

DON'T FORGET BELT TENSION
Low pump output can result from a loose, slipping
belt. Even if the belt is properly adjusted but

glazed, it may produce a squecaling noise when the
steering is held hard over against the stops.

Lse a half-inch drive torque wrench 1o adjust belt
tension if the pump mounting bracket has a square
hole for this purpose. The belt deflection method
for sctting belt tension can also be used, but don't
guess al the belt tension, refer to the specifications
given in your Service Manual

INSTALL THE RIGHT HOSE

When wvou install a new pressure hose, alwavs use
the correct part number replacement. These hoses
are designed both to conduct hydraulic fluid under
high pressure, and to damp owt system noses. In
other words, installing the wrong hose can cause
operating noise,

Fig, 38-Listen for sound change

POUR IT ON

Il a pump seems noisy, it"s easy to check out. Run
the engine at idle speed and slowly pour water on
the drive belt. If the water eliminates or changes
the sound, you'll know that the noisc is caused by
the belt or a pulley. Make sure that the pulleys are
aligned because helt noise and rapid wear can resuli
if a misaligned pulley is not corrected.

ETOPF THE PUMP

When pouring water on the belt does not change
the sound, loosen the steering pump drive belt and
run the engine at the speed where the noise sounds
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off. If the sound still continues with the pump not
operating, you'll have to look somewhere else for
the cause, at the water pump or alternator for
example. Of course, if the noise stops where the
belt is loosened, the power steering pump is
probably the source.

FLOW VALWVE CAN ACT UP

If the fluid level and belt tension check out okay
but there's no steering assist in either direction, the
pump Mow control valve may be stuck open. This
condition will bypass fluid directly back to the
pump inlet and thus lower the output pressure.

Fig, 37—Jolting may rostore valwe funetion

JOLT THE VALVE

To check for a stuck valve, run the engine at about
2000 rpom. Then turn the steering wheel hard
over a few times 1o hit the stops momentarily. If
this treatment restores normal steering assist, vou'll
know that the fMow control valve was stuck, and
probably needs servicing,

PRESSURE TEST IS BEST

Crenerally speaking, pressure testing is the best way
to tell whether the cause of power steering svstem
trouble is in the pump or in the steering gear.

WARM UP THE FLUID

Remember that the specs are based on pressure
tests made with the fuid temperature at 150° to
1707 F. Test pressure indications may be higher
than normal when the Nuid is cold or lower if the
fMuid is hot, so be sure the temperature is within
the test range. When testing, do not keep the gauge
valve ¢losed longer than needed to take test read-
ings of you may cause the fluid to overheat.

LOW ENGINE SPEED — VALVE OPEN
Begin testing with the gauge valve wide open,

Fig. 38— Test checks system condition

Correct pressure at low engine speed tells you that
there is no obstruction in the hydraulic system and
the pump output is probably okay. You should get
al least the minimum spec pressure when you
momentarily hold the wheels all the way over

against the stops.

PUMP OR GEAR?

If system pressure at low engine speed is below
minimum specs, the trouble can be cither in the
pump or in the steering pear. To isolate the cause,
momentarily close the gauge valve to block Muid
circulation, With the valve closed, a gavge indica-
tion which is below the maximum pressure spec-
ificd for that particular pump application points to
trouble in the pump.

Fig. 39— Test halps to locate trowbils

CHECK FOR EQUAL PRESSURES

When the pressure is low with the gauge valve
open, but meets the specs with the valve closed,
the cause is probably in the steering gear. You can
get some idea of the steering gear hydraulic con-
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dition by opening the valve all the way and noting
gauge indication with the engine running at about
1,000 r.p.m. Momentarily hold the sieenng hard
over against the right and left furn stops and note
the readings, If the indications are not approxi-
mately equal in both directions, or areé equal, but
read much lower tham the specified maximum,
internal leakage is indicated, possibly past the
piston ring.

DO IT THE RIGHT WAY

In diagnosing power steering problems, it's poor
practice to try cutting cormers by installing a new
pump as a “curc-all” measure. Remember that it is
difficult to explain the charge for installing a new
pump when the trouble is actually in the steering
gear assembly.

The basic rule for success in servicing power steer-
ing is KEEP IT CLEAN. Anyvone who works on
power steering should be careful to keep foreign
material out of the system regardless of what kind
of service is being performed. Keep in mind the
fact that cleanliness §s just as important when
checking the fluid level as it is during a pump or
gear overhaul,

CLEANLINESS IS IMPORTANT
e

Fig 40— Koap et aut of system

DON'T CUT CORNERS

When servicing any part of a car, it is good practice
to do all of the operations carefully to guard
against improper adjustments or accidental dam-
age. Power steering is no exception to the rule, so
it can be worthwhile to observe a few precautions.

TIGHTEN "EM FIRST
When vou adjust the steering valve to correct seli-
steering or unequal assist, DON'T forget to re-

tighten the valve body screws before you turn the
front wheels against their stops. If vou forget, the
buildup to maximum sysiem pressure can blow the
“0" rings out between the valve body and the gear
housing assembly.

DON'T HAMMER ON VALVE BODY!

Fig. 41=Tap on end plug or body screws

TAPIT WITH CARE

When you adjust the steering wvalve to correct for
sell=teering or unequal assist, DON'T hammer on
the back-pressure valve body because this can cause
the valve piston to stick or jam. However, it"s safe
to tap on the end plug to move the steering valve
downward — and on the valve body screws to move
the valve upward.

"
ﬂ“‘
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Fig 42=Hole must be 137167 above coupling

CENTER THE COUPLING

In checking power steering operation, remember
that the lower end of the steering shaft must be
centered inm the coupling with the gauge hole 13/16
of an inch above the end of the coupling, If the
couphng isn't centered properly, it can load the
end of the wormshaft and cause steering wander,
unequal assist, or returnability problems.
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