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CAUTION

Improper instaliation or reversed air lines can
causs sudden and unexpected steering hazards.
READ and FOLLOW the installation instructions

below, INCLUDING CHECK OUT, prior to moving IMPORTANT!

vehicle. See Page 2.

NOTICE Read CAUTION and NOTICE
To save time and expense, read this betore replacing : before replacing Torque Valve.

the Torque Valve. More than half of the Torqus
Valves replaced are in working order. if replacement
is determined necessary, use the proper part number
as shown in the chart on page 6 or refer to the five
digit part number stamped on the valve.

This bulletin covers installation and trouble
shooting of air "leaking” from the exhaust port (see
p. 6 for a typical “leaking” problem). For a reported
“hard steering” complaint, refer to the SERVICE
BULLETIN - “Hard Steering”.

IMPORTANT NOTICE

In addition to the maintenance schedule recommended on the following pages, proper
operation of the Air-O-Matic System requires the following:

1. The Air Delivery Components for the Air-O-Matic are to be installed in accordance with the
General Instaliation Bulletin 82805 and within the requirements set forth by the original
equipment manufacturer for installing accessories. The air supply is to be from a secondary
Dry Tank air reservoir (normalily the front brake reservoir). NOT from a wet (supply) air
reservoir OR from a primary reservoir which is for the rear brakes.

A check for the proper air source can be made while performing the semi-annual méintenance
procedure. Using improper air source can result in contamination of the system, hard steering,
loss of air, and inconsistant handling. {(See. page 4 “typical air system”).

2. Daily drain the water from all air reservoirs, the water should be inspected and if discolored
(especially if black and oily) the compressor must be checked. A worn compressor can
“blow-by” oil which will deposit a varnish type material throughout the air system causing
early failure of all air actuated devices.

THIS BULLETIN CONTAINS

Safety Checks and Recommended MaintenanceSchedule. ... ........................ Pg.2
Semi-Annual Maintenance Procedure and Air SourceCheck. ... ....................... Pg.3
Annual Maintenance Procedure . . . ... .. . e e Pg.3
Typical AirSystem Diagram .. ........ .. . e Pg.4
Operation of the Air-O-MaticComponents ........... .. . .. . . . . . i, Pg.5
Typical Problem-Checking Torque Valve an :PowerCylinder . ......................... Pg. 6
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CHECK OUT ‘
THE FOLLOWING CHECKS ARE TO BE MADE WITH THE FULL

WEIGHT OF THE VEHICLE ON THE WHEELS. WARNING! DO
NOT TOUCH THE INNER EDGE OF THE STEERING WHEEL

EN TESTING! IF AIR LINES HAVE BEEN CROSSED, THE-

—=ERING WHEEL MAY SPIN AND IT WILL NOT BE POSSIBLE
TO STEER THE VEHICLE! USE PALMS OF OPEN HANDS ON
OUTER EDGE OF STEERING WHEEL!

Buiid up air pressure.

* With palms ¢f open hands on the outer edge of the steering
wheel, slowly turn the wheel. If the steering wheel fights the
turn, recheck hose routing 1or phssible air lines reversed at
Torque Valve. ‘

* Check for air leaks. A short burst of air when the steering
wheel is released is normal.

* If assist is not present or air does not exhaust, check air

supply to Torque Valve,

* DO NOT MOVE VEHICLE until system is providing assist.

INSTALLATION
The following MUST be adhered to:

« DO NOT REUSE CAPSCREWS. USE ONLY NEW AIR-O-MATIC ISUP-
PLIED CAPSCREWS of the length specified.

» All capscrews MUST have an 81117 Lockwasher under the head.

= An 81835 Gasket MUST be used at the Non-Rotating end of the Torque
Vaive.

* The capscrews MUST be torqued within 218-240 in. Ibs. (18-20 fi. Ibs.).
DO NOT OVER TORQUE.

* The ing end of the Torque Valve is to be placed toward the shorter
ond of the drag link, preferably the pitman end. . )

+ Exhaust ports. MUST BE DOWNWARD.

CHECK OQUT

THE FOLLOWING CHECKS ARE TO BE MADE WITH THE FULL WEIGHT

OF THE VEHICLE ON THE WHEELS. WARNING! DO NOT TOUCH THE

INNER EDGE OF THE STEERING WHEEL WHEN TESTING! iF AIR

LINES HAVE BEEN CROSSED, THE STEERING WHEEL MAY SPIN AND

IT WILL NOT BE POSSIBLE TQO STEER THE VEHICLE! USE PALMS OF

OPEN HANDS ON QUTER EDGE OF STEERING WHEEL!

« Builg up air pressure.

* With palms of open hands on the outer edge of the steering whee!, siowly
turn the wheel. if the steering wheel fights the turn, recheck hose routing
* oossible air lines reversed at Torque Valve,

. ¢k for air leaks. A short burst of air when the steering wheel is releas-
Buris normal.

* If assist is not present or air does not exhaust, chack air supply to Tor-
que Valve.

* DO NOT MOVE VEHICLE until system is providing assist.

RECOMMENDED MAINTENANCE SCHEDULE AND SAFETY CHECKS

DAILY:
* Drain water from all air tanks.

Rotating Endg
Flange /
. e :
Thickness ‘ . ~ Non-Ralaling End

e a[)
DENONO100,
Torque
Valve
HARDWARE KIT | HARDWARE KIT
80399 80397
For Threaded For Weldable
and Tubular Adaptors
Insart Adaptors 3/4" Thick
3/8" Thick Flange
Flange
Item No. Qty. | fem No. Qty. | Part No. Description
2 1 2 1 81835  Gasket
3 12 3 12 81117  Lockwasher
4 & — — 81144  Capscrew (1” Ig)
5 6 — — 81146  Capscrew (13" Ig)
- —_ 6 6 81115  Capscrew (12" Ig)
- — 7 & 81116  Capscrew (24" Ig)

+ Examine alf steering components, including the Air-O-Matic for loose, damaged, cracked or worn pans,
* Check for loose, damaged or dislocated (hazardous positioning of) air lines.

WEEKLY:

* Perform the above, plus check all fasteners {screws, bolts, nuts, elc.) for proper torque requirements,
* Lubricate Power Cylinder Piston Rod Socket and both Drag Link Sockets.

SEMI-ANNUALLY: (or every 50,000 miles)
+ Check Safety Vaive (see pg. 3).

ANNUALLY: (or every 100,000 miles)
« Dismantle, clean and inspect Safety Valve. (see page 3).

CAUTION:

* When any component of the Air-O-Matic system is replaced, new fasleners (screws, bolts, nuts, etc.) must be used and torqued as

specified by the appropriate instructional aid.

* Use only Air-O-Matic supplied parts when replacing any component of the Air-O-Matic system.

The Air-O-Matic Torque Valve and Cylinder are permanently internally lubricated components and
do not require relubrication unless the system is contaminated by petroleum based products

h as compressor oil. Once a petroleum based lubricant is ingested by these compcnents i.
wril be necessary to relubricate at frequent intervals. Under no circumstances should pentrating
fluid or detergent oil be used in the Air-O-Matic System.
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SEMI-ANNUALLY: (or every 50,000 miles)
Check operation of Safety Valve for proper air source.

1. Build up the vehicle air pressure until the compressor cuts out and then shut down the
engine. The dash mounted air pressure gauges should read at least 120 PSIG. Open
the shutoff valve(s) which supply air to the Torque Valve.

2. With the vehicle standing still, operate the Air-O-Matic system (by turning the steering
wheel back and forth). Assist will be noticed while turning and a burst of exhaust air
will be heard when the direction is reversed or the steering wheel is released. This will
occur as long as air pressure maintained above 65 PS| (Reference #4).

The dash mounted air reservoir pressure gauge should drop in response to the
operation of the Air-O-Matic System. If the gauge does not drop, this would indicate

that the air source is improper, probably from a wet {(supply) reservoir. See Typical Air
System Section on page 4.

3. If the Air-O-Matic system cannot be made to provide assist and exhaust, futher checks
will be necessary to determine the problem.

4. When the dash mounted air reservoir pressure gauge drops to 60-65 PSIG,
steering assist and the exhaust will no longer be present. If the cutoff point does
not fall within 60-65 PSIG range adjust Safety Valve as outlined under operation of the
Air-O-Matic components.

5. Start engine and build up the air pressure. Assist should return at approximately 12 PSI
above the cutoff point observed above. (For example, if the vaive cutoff is 62 PSIG, it
should cut on at 62 + 12 PSIG or approximately 74 PSIG.)

¥10-24xY: Capscraw {2)

ANNUALLY: (Or every 100,000 miles) [ g v e

Dismantle, clean, inspect the Safety Valve,

| i Adjusting Screw
0 pH- Valve Gap CCW Lowers
R

1. Remove the Safety Valve from vehicle.

= Sering Cap
= Spring
2. Remove the four Socket Head Capscrews that retain the valve cap. F_:_i 0" Ring
— . Piston
3. Remove Cap, Spring Cap, Spring, and Piston. LDI t
4, Remove "“Q" Ring from Piston. . - Valve Boay
5. Do Not Remove internal Retaining Ring and Valve Seat. E‘J
6. Wash all parts in diesel fuel, kerosene, or mineral spirits (Standard  snutoft vawe
Solvent) and dry with a clean, lint free shop rag. If any parts safety vawe
appear worn, corroded, or damaged, replace the entire valve with a A
new one. Specify 80338 Safety Valve for standard 4 NPT Ports: . "\
80348 for special Safety Valve with 3/8 NPT Ports. Outtat

Inlet

7. Assemble the “O” Ring to Piston (Do Not Stretch “Q” Ring). Apply a thin coating of
Dow Corning 33 lubricant or an equivalent to the “O" Ring, fill the inside diameter of
lower cavity of Valve Body and upper cavity of Piston.

8. Re-assemble Safety Valve {and mounting bracket if so equipped). Torque the #10-24
Socket Head Capscrews, which retain the Valve Cap to 5 ft. |bs.

9. Unless special provisions have been made, remount Safety Valve as shown above.

10.Check for proper installation, operation and adjustment as outlined in the
Semi-Annual Procedures.

If additional information is required, refer to the diagram to the right and the General
Installation Bulletin 82805.

82809
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TYPICAL AIR SYSTEM

This outline is to provide a guide for identification of the air reservoirs on
truck. Refer to thee vehicle manufacturer's manual for the s
the secondary reservoir, trace the vehicle airlines and/or

1.
2.

a typical heavy duty
pecitic air system diagram. To locate
use the following procedure:

Build up reservoir air pressure to 100-120 PS!, shut down engine.

There are two gauges in the cab or one gauge with two needles. One indicates the
primary reservoir pressure; the other, the secondary.

. Open the drain cock on one of the reservoirs and have an observer tell which needle

responds; repeat with the other reservoirs, making note of the respective reservoir/needle

relationship. When the wet (supply) reservoir drain cock is opened, neither needle will
respond due to check valves in the system.

. With air pressure still in the reservoirs, disconnect one of the air lines which goes to a

front brake chamber. Operate and hold the brakes and observe which needle continues to
drop; this needle corresponds to the front brake reservoir. Reconnect the Front Brake
Line. This identifies the wet tank. Do not tap into this reservoir. ‘

A

For Front Brakes

i—gme To Front
Cgfv'. Brake
_ Chambers

)

D)

Governor
Rear To Rear
Brake —@  Brake
Relay Chambers
Compressor
For Rear Brakes

IMPORTANT NOTICE

Our recommendations, f any, 1o the usy of this prociict are basad on 1aets belipved to be relisble.

The greatest care is n the of our raw #ndin o if Q Opra-

HonS. Howsrssr, 3ince the Ues Of this prodiuct is beyond tha control of the manulacturer, "o guarantes

©F wranly, sxpreessd of impliad is made an to such use oF affecis incidental to such uss, handi.

ing Of DOMMASICN Of the MRS & by obtained, whirthat in CCOTdence with the dHectons of ciaimed

wicba Tha . - Y i ibility thereior, Furthermors, nothing con-

tained harain shall be construsd &1 & racommendation to use any product in conflict with wxigling

laws and/or palents Coving any material or use
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OPERATION of the AIR-O-MATIC System

SAFETY VALVE

The function of the Safety Valve is to conserve air in the event the air pressure in the reservoir
should fall below approximately 65 PSIL. When this occurs, the steering reverts to manuai. Then,
when the air pressure builds up again, to approximately 12 PSI above the cutoff setting of 65 PSI,
the Safety Valve will re-open and Power Steering assist is restored. The Safety Valve is not a
regulating valve which can be adjusted to give more or less power assist. Its ONLY purpose is to
conserve air in the event of inadequate supply pressure.

WVhen the dash mounted air reservoir pressure gauge drops to 60-65 PSIG, steering assist and
the exhaust from the Torque Valve will no longer be present. If the cutoff point does not fall
within the 60-65 PSIG range, the Safety Vaive can be adjusted as follows:

By turnin:; the hex socket set screw, located in the center of the top cap of the Safety Valve,
~lockwise will raise the cutoff point: counter-clockwise will lower the cutoff point. Cleaning may
be necessary as outlined in the “ANNUAL MAINTENANCE" section of this bulletin.

Hex Socket / ;; =

Set Screw Inlet

ﬂfi“-l {From Shutoff Valve)
/% =
Qutlet To '
Torque Valve \_%

TORQUE VALVE AND POWER CYLINDER

The Sealed Torque Valve is installed into the Drag Link where it senses the steering forces. It is
of a spring balance design which extends or compresses, as required, in response to the steering
forces sensed. The valve then supplies the Power Cylinder accordingly.

Feeds When Compressed Feeds When Extended

-~ Alr Supply
Rotating End

i
™ Exhaust

The metering of air begins after the valve has extended or compressed approximately .040
inch. As air is being metered to one side of the Power Cylinder, the other side of the Power
Cylinder is open to the atmosphere, allowing the Piston to move.

METERING SHOWN AS VALVE IS EXTENDED

---1‘._\

D\ Travel of
Piston

RN ERaA g

( « Opento vl
N --:"atrnosphere“.r ‘({{MW
LAL@_A,@_ \1 Ky rwuh ] \g

When the turn is completed, and the direction of steering is reversed, the Torque Valve
repositions itself to the neutral position which opens the pressurized side of the Power Cylinder
to atmosphere exhausting the air.

82809
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TYPICAL PROBLEM

in the event air “blows by” the cylinder piston, the air being
metered will escape through the “opposite” exhaust port. This
“blow by" gives the impresslon ot a leaking Torque Vaive, when
the Torque Valve may be in normal working order.

SHOWING ''BLOW BY" CONDITION

Ny - ~Escaping Air

NOTE: This dlaqram shows a Iygl:al systermn only. The actual
air line connections may vary. caution on page 1.

CHECKING TORQUE VALVE
Before checking, lubricate the Air-O-Matic system in
accordance with the Quarterly Maintenance Procedure.

To determine whether or not the Torque Valve leaks, build
up the vehicle air pressure, shut down the engine and check
‘he followling: .

1. There should be no air comlnﬂ out the exhaust ports
when the vehicle Is setting still and Torque Valve in
neutral condition.

2. At the Torque Valve, disconnect the air lines which
go to the Power Cylinder and insert pipe plugs into the
orque Valve.

CAUTION

>are must be taken to keep dirt
ind other forelgn matter out of
he Torque Valve and air lines.

Insert Pipe Plugs

o r—
[ ——— Air Supply
B .
b
Exhaust Ports

1. Observe the Torque Valve while an assistant extends and
compresses the Torque Valve by turning the steering
wheel. Minimal or no air should escape from the Torque
Valve Exhaust Ports while being extended or compressed
approx. 1/16” each direction). NOTE: Some air may escape
rom the exhaust port when the Torque Valve first starts to
feed. This Is normal and should disappear as the Torque
Valve continues to extend or compress. Also, a small burst
of air will be noticed when the direction Is reversed.

t. If the above proves the Torque Valve to be in normal
working order, proceed to check the Power Cylinder. If the
Torque Valve exhausts a substantial amount of air in any
of the above tests, replacement is necessary. Rebuilt
Torque Valves are available. Refer to the chart below for
proper parl number.

3 In the event several Torque Valves have failed on one
vehicle, request General Installation Bulietin 82805 to
check for proper installation and proper air source,

Add “R" to Specily Rebuilt.

Tergue Vaive

Part Nusnber Application

STANDARD Deacription

W 90830 Standand Truck Valve
80828 Some Navistar Apictns
808 Mack W & RW
80870 Freightliner
800680 Bus
80881 Bus
. B0pB2 Bus
For other applications, comtact Inciory

See
Note !:\m—%

L

CHECKING POWER CYLINDER

1. if a Tie Rod Apptication, adjust Tie Rod and Power
Cylinder in accordance with Tie Rod Bracket Assembly
instructlons 82829. CGheck for any binding condition in the
Power Cylinder as the wheels are turned in each direction.
Adjust Tle Rod Roll as outlined in B2829 Instruction
when necessary.

2. Reconnect the air line which goes to the port opposite
rotating end, leaving the other disconnected. (See
figure below).

3. With full reservoir pressure, angine shut down and wheels
on the ground, have an assistant turn the steering wheel
to cause the Torque Valve to extend.

4. While observing the disconnected hose, have the assistant
continue to turn the wheels to a full turn. If a substantial
quantity of air escapes from the disconnected hose, this
would indicate a worn plston,

CHECKING FOR "BLOW BY" CONDITION

-
NOTE: This diagram shows a typical system only. The actual
alr line connections may vary, caution on page 1.

¢
<
_ \T“Air Supply

5. Reverse the above procedure and turn the wheels in the
opposite direction.

6. If air excapes from the disconnected hose in either
direction, replace the Power Cylinder with a rebuilt one..
Refer to Chart below for proper part number. :

AN power

lsted on tﬂ“m
have /8 * spherical
bearings and 174"
ports.

See tabulation for

balt
inor diameter of
taperad siud s 008,

0.0. is ¥B" gresater than bors.

b

m

A >
- CLOSEDIOPEN

Add "R" to specify rebuilt. The Power Cylinder Part No, Shown does not include mounting

Brackets or the “T" shaped bracke! to attach Power Cylinder to Tie Rod.

POWER CYLINDER Bore  Stroke *Clossd  *Opan

Part No. {nches) {Inches) A Dimensicn Dimansion Ball Joint
B5510 (standard 5 x 1 5 10 14.068 16 26 80530
85512 (standard 5 x 1 5 12 16.06 18 0 80530
85904 (special 5 x 10) 5 10 14.06 21 k] 80530
84512 (standard 4 x 12) 4 12 16.06 18 0 BO530
84515 (standard 4 x 15) 4 15 19.08 21 3 80530

The Power Cylinder and Torque Valve are permanently identit
by part numbers stamped into the closed end cap end of
barrel of the cylinder and on the rotating cap of the Tory..
Valve.
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