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Trouble Diagnosis Chart — Possible Sources 42

Compressed Air Sysiem

Eliminate the type of trouble named below only by exchanging pertinent components. Comprezsed air units
may be repaired anly by authorized brake service slations.

Trouble

Cause

Remedy

Anli-freeze protection

Compressed air escapes
at actuating rod.

Qil =ealing ring leaks.

Ranew oil sealing ring.
Check sealing surface at rod.

Compressed air escapes at
actuating flange of reservoir.

Round cord ring leaks.

Renew round cord ring.

Anti-freeze continuously used
up in closad position.

O-ring leaks.

Renew O-ring.

Anli-freeze syslem not operating
well in aperating position. '

Anti-fregze used up. Besarvolr
cantains more water than
anti-freeza,

Orain water and fill up with
specilied anti-freeze only.

Craln valve
Drain valve leaks.

Actuating valve or valve seat
dirty or defeclive.

Operate actuating valve Tor a sharl
moment, clean valva or valve seat
and renew, if required.

Diaphragm brake cylinder {(Westinghouse)

Response pressure too high.

Diaphragm defective.

Renew diaphragm.

Diaphragm brake cylinder leaks
when pressurized.

Diaphragm delective.
Clamping ring or housing feaks.

Renow diaphragm. Tighlen clamp-
ing ring; check housing, if required.

Drop in zir pressura when fully
braking exceaeds legal speci-
fications.

Diaphragm stroke too high.

Adjust wheel brakes.

Relay valve

Compressed air escapes in
released posilion from blesd
connection (E).

Intake valve laaks.
Round card ring defective.

Clean valve and valve seat.
Renew round cord ring or
exchange.

Compressed air escapes during
partial ar full braking at bleed
connection (EJ.

Exhaust valve leaks.

Make valve and valve seat oparable.

Valve not sufficiently sensitive.

Piston binds.
Reound cerd ring defective.

FMake piston opearable.
Renew round cord ring.

Reszponse step loo high.

Round cord ring and piston bind.

Make piston operable.
Renew round cord ring.

BErakas Vodurrs £
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Trouble Diagnosis Chart — Possible Sources 42

Cause

Remedy

Autciatic braka force regulator (Westinghouse)

Compressed air cscapes at
breather bore whila braking {e).

Slotted ring or diaphragm
lezking.

Renew slolled ring or diaphragm.

In braking position, compressed
air escapes st bleed connec-
tian (E).

Exhaust valve, O-rings leaking.

Renew pertinent sealing elements.

Regulator not sufficiently
sensitive.

Control piston or actuating shaft
or piston stuck.

Lever langth not ace. to our
specifications.

Check possibilities named under
“Cause”. Renaw damaged parls.
Replace unit, if required.

Adjust lever length.

Comiral valve (adjustable] {Westinghouse)

Retaining pressure cannot be
adjusied.

Q-ring swollen.

Diaphragm leaking.

Spring broken.

Thraads of adjusling screw
damaged.

Unit not holding pressure.

Diaphragm leaking.

RBensw O-ring.

Renew diaphragm.

Ranew spring.

Ranew screw, check threads in
housing.

Renew diaphragm.

During all-out braking, unit does
not transmit full pressure.

In released position,
unit withholds pressure,

Fision binds.

Check piston or renew.

Disc valve defgciive.

Clean disc valve gr renew.

Alr-contrglled traller contral valve [1 ling) (Westinghous<)

In driving position, compressed
air escapes al bleed connee-
tian (E).

Exhaust valve leaking.

Clean exhaust valve ar exchange.

In driving position, compressed
air flows into chamber (Z) and
escapes through connected
coptrol line at bleed conn. (E)
of tractor brake valve.

Compressad air escapes through
sealing rings on stepping
piston in chamber (Z).

In driving or braking position,
comgpressed air escapes at
breather bare of pressure
limiter.

Bottom sealing ring on pressure
Yimiter leaking.

Renew sealing rings of stepping
piston.

Exchange battom sealing ring of
pressure limiting piston,

In braking position, compressed
air escapes at bleed conn. (E).

Intake valve or upper sealing ring

of pressure limiling piston leaking.

Cup sleeve of trailer valva
{in trailer) defective.

Renew intake valve or upper sealing
ring of pressure limiting piston.
Exchange cup slesve of trailer
valve.

Pressure in trailer contrgl ling not
acc. lo spacified value.

Pressure fimiler wronagly adjusted
or pertinent spring defectlive.

Adjust to =pzcified reduced pres-
sure at adjusting screw of pressure
limiter or rengw compression spring
of pressure limiting piston.

By  Brakezvolums @






Pneumatic and hydraulic lines 42

Hotes on preparing plastic and metal plpelines
A, Plastic popelines

i Malerial

The plastic pipelines are made of polyamide 11 wLT.
Polyamide is flexible and resisiant against all sub-
stances to be found in a motgr vehicle such as
pelroleum products, oils and grease. In addition, the
plastic pipes are resiztant against alkalines, sol-
vents not containing chlorine, organic and anorga-
nic acids and diluted oxidants. The melting poini of
plastic pipes is +185° C. with a permissible working
range belween —40° C and +100° C.,

Protect or remove plastic pipes when carrying out
drilling or yeiding work
. Serew fithing and assembly

The plastic pipe must be cut a1 right angles using the
culling tool for every new screw filting.

HAZ—-BS5F

Fig.
Cutling tool 000 583 12 28 00

After cutting, press the sleeve inio the end af the
pipe as far as it will go and slide the union nut and
bite ring onto the plastic pipe. Screw the union nul
by hand to the stop on the pipe socket and tighten a
further 172 to 194 turns using a wrench. Locsen the
union nut once again and check whether the bite
ring is firmly located on the plastic pipe and the pipe
isvisibly raised in frontof the bite ring. Finally tighten
the union nut in the usual manner,

Iad-al%s

Fig. 2

Plastic pipg
ESleave
Uiy it
Bit= ring
Pipe socket

N ods Lo R =

Inlet unlon scréww fitting

In the: case of this type of screw fitting, the plastic
pipe is held in a clamp and the inlet union or a pipe
elbow is driven into position by means of a plastic-
headed hammer.

Bampr  Brakes - Voleme 2 - Supplernent § - Change — March 1533



42 Trouble Diagnosis Chart — Possible Sources

Trouble

Causea

Remady

Dual-Circull Tractor Valve [Westinghouse)

In driving position, compressed
air escapes al bleed connaclion
{E} inlo the open air.

intake valve leaks.

Lower O-ring on spring-loaded
valve body leaks.

Compressed air escapes rom
trailer control vaive connechon £
Tristop cylinder ieaks.

Piston of relay valve binds.

ChecX Intake valve.

Exchange O-ring.

Renew saaling rings of stepped
pisten.

Renew piston ring of spring-loaded
cylinder.

Check piston of retay valve.

In braking position. compressed
air gscapes at bleed connec-
tion (E).

Exhaust valve {eaks.

Check exhausl valve.

Tractor brake valve nol suffi-
ciently sensitive.

Compensaiing bore clogged.
Guide or stepping piston binds.
Sprning broken.

Clean compensating bores,
Check piston or renew.
Check piston slide surfaces.
Renaw spring.

Tristop Cylinder (Weskinghousa)

Rear whee! brake heals up while
driving.

Comprassed air escapes via blegd
connection (E) on tractor brake
valve or on relay valve

(sarvige brake).

in releazed posilion. compressed
air escapes via closing cap of
mechanical release.

in released posilion, comprassed
air escapes thraugh bleaed bores
on diaphragm cylinder.

Front sealing ring on push rod
leaking.

Compressed air will now faw
tram spring-loaded chamber inte
diaphragm chamber.

Exchange front s=2ling ring.

Rear sealing ring on push rod
leaks.

Exchange rear sealing ring.

Piston ring leaks.

This will cause compresaed air to
escape through bleed line from
spring-loaded chamber into
diaphragm chamber.

Renaw pisten ring of spring-loaded
saciion. .

Pressure drop during full braking
exceods l=gal specifications.

Diaphragm stroke too high,

Adivst wheel brakes.

Response stage of spring-loaded
cylinder toa high.

Cylinder running surface rusted.
Pistan slesve swollen.

Renew spring-loaded cylinder.
Replace piston sleeve,

Cawlion! A special device is
requirad for disassembling spring-
loaded brake cylindar.

Response pressere too high.

Diaphragm defective.

Renew dizphragm.

Dverdlow valve

Overltow valve cannot be perfectly
adjusted,

Diaphragm ieaks, spring is
defective, breather bore clogged.

Clean diaphragm or renew,
renew spring, clean bore.




It must shill be possiple to shift the plastic pipe inthe
tightered cable clip. When bending Lthe pipe, 2 mini-
mum radius must be observed, otherwise the pipe
may be kinked.

Minimum germissible
bending radius {r)

Plpesize
Quterdiameter

When laying plaslic pipelines, a certain minimum
clearance to 1he gxhausl system must De main-
tained.

Menimum elearancd ol piastic pipallnes to the
exhaust sysiem

200 mm for exhausl systems wilhout Screen

i e s 8% mm for biack painted screens

Ax1 20 40 mm for screens coated with inorganic zinc.
Bx1 30

1 an

12215 &0

I¥. Spare parta

Plastic pipa with accessodes

Piastic pipe Caler  Dutside Wall Ingida Nyt Biltering Sleeve

part number dia. thickness dia.

010997 5482 W 4 1 2 002870004 102 0038561004001 0008820605
006 937 &0 B2 Sw 6 1 4 003870006 105 OO3 861006006 0009920105
008997 082 EW 8 i & 003870008 104 003861008004  0OOVG30043
00897 5982 sw 12 i5 g 003870012104 003861012006 Q009921505

sw = black

Mote: Crrder plastic pipes by running melers,

g Hraes — Volume P — Sopplément 5 — Changs — March 1363



42 Trouble Diagnosis Chart — Possible Sources

Trouble ' Caugse Remedy

Alr inlet valve (pressurizing valve)

In released position, compressed  Valve plate leaking. Clean valve ar renew.

air escapes at bleed bore (E).

In pressurizing position, com- Valve or seal defectiva, Clean valve or renew.
pressed air keeps escaping al Exchange saal.

bteed bare (E).

In released position, pressurizing  Spring defective. Renew spring. Check plunger,
plunger not perfectly returning. Plunger binds. refinish or renew.

Compressed air cylindar {power cylinder)

Response pressure too high, Cylinder running surface rusty. RAenew power cylinder.

Cup slesve swollen. Renow cup sleeve.
In pressurizing position, Cup sleeve dafective. Renew cup slesve.
power cylinder leaks. Check cylinder running surface.
In bleed position, piston rod Spring defeclive. Chack springs and cup sleeve
not perfectly returning. Cup sleeve swollen. ar renew.

Pressure waming lamp

Pressure warning lamp lights up Mo ar not enough supply Observe double pressure gauge,
while driving. pressure. fill-up supply pressure, check brake
system for leaks.

Note: Far checking leaks in line system and ¢n compressed air units, use scap selution free of residue or
a convenlional checking compound.




.t
1 2 Al
Fig. 10
1 Hydrzulic i
2 Borew
3 Bead
Length sections

From 200 to 2.000 mm, in steps af 50 mm
From 2.000 Lo 6.000 mm, in steps of 200 mm

A double beading device (Sykes Pickavant or Stahl-
wille 165} can be used for self-made pipelines.

With the device, beads (F and E in accordance with
DM 74 234) can be produced on lines up 1o (12 mm
dia. or 10 mm dia.} and up to a wall thickness of 1 mm.

Pneumatic and hydraulic lines 42

. Laying

Exgess lengihs showld be aranged in slightly
sagging arched sections — this is not difficult in the
longilucinal support beams of ihe frame —. The
supply lings 8, 2and 10 mm from the equalizing tank
to the master cylinder are still supplied in the speci-
fied lengths. In order to avoid the formation of air
bubbles., supply lines must always be amanged
ascending from the master cylinder to the equalizing
tank. Supply lines and brake lines must always be
layed with extreme care especialiy when working in
confined 5paces.

All screw fittings must be tighlened free of strass.

D. &peclal tools

Designation part number
Cutting tool G sfs 12 28400
Cable clip pliars 352589023700
Clamp 387 RO9023700
Assembly toot 367 589036300
Pipe bending iool 000589343100

Avallable from: NEW — 60 (Warth)

Double beading davice

Fritz Wegner GmbH & Co.
Stormsweg 12
2000 Hambiirg 76

Suppliar: 1

Sykes-Pickavant Lid., Warwick Works Kilnhousa
Lane, Lytham 3t. Annes Lancashire, FY3 30U,
England

Supplier: 2
Eduard Wille GmbH und Co.
Lindenallee 27, 5600 Wuppertal-Cronenbeng

Wempr  Drgkes - Yolume 2 — Sepplemen 5 - Change ~ March 1963
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42 Pneumatic and hydraulic lines

Fig-3
Clamp 387 582023700
{
T,
S50 014
Fig. 4

Assembly tool 337 585 038300

Adl=gERa

Fig. &

Inlet union screw Titting
Banjo bok

Sealing rings

Inlet werion

Plastic pipe

PR

If 3 plastic pipeline is damaged, it i& not necessary 10
renew the entire length. The damaged area can e
ot out and s double union inserted.

Fig.6
1 Double ynion
2 Nut

3 Sleave

4 Bitering

The screw liting can be checked for leaks {with the
plastic pipe vnder working pressure) with soap
water; il necessary,| retighten union nul. If leaks can-
not ba eliminated the plastic pipe must be rengwed
toghether with the bita ring and steeve.

1. Laying

Plastic pipes must be amanged in such a way as to
ensure chafing cannot occur and secured with cable
clips at 50 cm intervals.

Fig.7
Cable ¢lip pliers 352 58202 37 00




General description — Light and medium trucks 42
{hydraulic brake with compressed air support)

Modets 1013 to 222476 x 4 (3B0-385)

These vehicles are also provided with an automatic,
load dependent brake on rear axle as standard
equipmant. Starting at 14 1 perm. total weight, the
front axle of air suspendad vehicles is included in
load dependent system by means of a hydraulic
pressure cantrol valve {except LS-vehicles).

The applied pressure and the brake force are adapt-

ed to the respective load condition so that any
over-braking of an empty vehicle will be avoided,

Spring-leaded parking brake

The spring-loaded brake cylinders of the parking

5 ,':,Ea”t,r G brake located on frame are acting on rear axle
brakes via linkages and shafis.
Automatic load dependent brake ) Actuation is without a linkage by means of com-
pressed air which can be steplessly controlled by
Models 808 to 1013 (314, 3186, 318} a manually operated walve, 50 thal the parking
These vehicles are provided with an automatic, load brake can also be used as an auxiliary brake. An
dependent brake force regulator on rear axle as enging brake is available as a third brake acluated
standard equipment. by an air vahe.

iy
ife -

:J ’ B azZ-gre

Fig. 3 Automatic brake force regulator on rear axie Fig. 4
1 Sprnglesded braks cyimder

2 Raoiay valve

In combination with a trailer brake, the front axle
of models 808, 913. 1013 & also included in autp-

matic brake force requlator system. T_raller brake

For trailer operation, a double line brake connection
or a combined single and double ine brake con-
nection can be installed.

13

— Srakes - Volare T — Sepplensrl 3 - Exiension — Hoverber e



42 Pneumatic and hydraulic lines

B. Metal pneumatic pipelines

I. Laylag

The pipetines must be layed in such a way as o
ensure thay are free of tension and chafing cannot
accer. Usa the sarme mounting poinls for tne new
pipelines as lor the remaved poes,

Use a pipa bending togl for bending. Use ihe
removed pipeline as the bending pattern. Under no
circumstances must the pipeline be heated up for
bending purposes. since this would destroy the sur-
faca protection and the resulting oxidalion would
lead to fauils in the brake units.

258 50080

Fig. 8
Pipe bending taal Q35823931070

With exchargeable rol'ars for bending metal lings
v th a dizmeter from 8 to 18 mm.

1l. Screw fitting and asgembly

The end of the pipe must be cut at right anales and
deburred for assembly. The union nut, bile ring and
thrust ring must be pushed aver the cut-ofi pipe col-
iar ang screwed to the pipe socket while prassing
the pipeling.

RAT-G a5

Fig. @

1 Besling ring
2 Thrust ring

3 Bitering

4 Union nut

5 Steel pipefina

Preven Lha pipeling trom turning when screwing

. onte the socket The union nut must then once again

te leosaned in order to check whether the cuiting
edge of the bite ring has penetraled into the outer
skin of the pipe and whether the raised collar is vi-
silbe in front of the cutting edge.

The pipaling mus! be cleaned with compressed afr
before linal assambly

C. Hydraulic brake lines

I. Matesial

The hydrault: brake lines consist of & steel strap
coppar-plated on both sides in accordance with
OBL 4040 (double-walied wrapped piping) and galva-
nized depending on version.

1L Screw fitting and assemiHy

Hydraulic brake lines wilh a dia_ of & mm are ng
longer preshaped, but rather they are now supplied
in the following length seclions ready beaded to-
gether with the relevant union nuts.

10



Autcomatic load dependent brake (ALB) 42

At a pressure of 0.1 to 0.5 bar (kp/em®), the 3/ 2-way
valve (33.2) is switched over by the pressure switch
(10.2) in rear axle.

The controlled braking pressure from rear axie can
now flow inlo eontrol connection 4 of load/no-load
valve (25.1)

3 Braking position — front wheel brake circuit

Fraom tractor brake valve (13.2) connection 21, the
braking pressure flows lo load/no-load valve {25.1)
connection 1 and is reduced in accordance with
control pressure ai connection 4.

¥When the control pressure on connection 4 of load/
no-load valve {25.1) attains the level of the braking
pressure at connection 1, the pressure reduction
will be cancelled.

Loss of one brake clreuit

When the front wheel brake circuit Rils. the rear
wheel braking pressure will be controlled in accord-
ance with load condition.

When the rear wheel brake clrcuit fails, the 3/2-way
valve (33.2) remains in rest position under influence
of interrupted circuit. The front wheel braking pres-
sure enters the front axle in unreduced condition.

Checking solenoid valve {33.2) and pressure switch
{10.2) for function

1 Imterrupt circuit by pulling plug from pressure
switch (1002) or solenoid valve (33.2).

The pressure switch (10.2) is localed on tractor
brake valve {13.2) in brake circuit 2.

2 Apply all brakes, the avalable supply pressure
will enter front wheel brake circuil in unreduced
condition. E

3 Closs circuit again. When the brakes are now
fully applied, the braking pressure entering the front
axle will now be in accordance with load condition
anly.

19



42 General description — Light and medium trucks
(hydraulic brake with compressed air support)

Brake system

Ught trucks 604 to 1013 (314-318) starting chassis end No. 4 282 708

Medium trucks 1013 to 222476 % 4 (380-385)

Or $3hi irucks modemization and adaptation of
brare system to medium heavy models. Simul-
taneous redesignation of vehicles 808 to 709 and
808 to 808

Start of revision

Model 708, 803, 813 starting chassis end
MNo. 4383114
starting chassis end
MNo. 4373947

Model 913, 1043

The following revisions were mainly involved:

1. On LP 808 (without trailer brake) change from
tever-type to spring-loaded brake.

2. Mew hand brake valve with tesl position (during
trailer operation), with resulting elimination of formal
3f2-way valve (rotary knob vahve).

3. installation of a relay valve inlo springdoaded
circuit.

4. Use of a new trailer control valve with infegrated
212-way valve_ As aresull. former, separate 2/2-way
valve is no longer required.

Service brake

In accordance with EEC regulations, the service
brake is degigned as dual circuit hydraulic brake
with dual gircuit compressed air support

Brake actuation

Model 605 to 1013 (314, 316, 318)

The service brake s mechanically actuated by
means of a linkage.

12

Modal 1013 1o 222475 x 4 (380-325

The dual circuit brake unil is actuated either macha-
nically by means of a linkage and cable control or
hydraulically by means of a dual circuit master and
slave cylinder systam.

The brake pedal together wilh compressed air tanks
and control instrurnents is mounted on an eguip-
ment camer localed at the left on vehicle frame.

Fig. 1

T Pressimes regulator

7 Fowr-cegut protectee vabes

The brake fluid in filling-up tanks on hydraulic main
cylinderis controlled via an electric warning system.
An inadegquate filling condition in filling-up tank is
indicaled to driver by a warning lamp on instrement

panel,

The brake lining can be checked for wear by maans
of a mechanical siroke control on brake unil. Al 2/3
stroke of brake unit, either anindicating pin on brake
unit will ba actuzted or a warning lamp in cab will
light up.



Determining the rear axle load for setting the 42
automatic load-dependent brake (ALB)

4 Raise inspection pit Lift until the wheels of the
raised rear axle (fig. 21 Wwm frecly

Mole: The rear axle musi be raised honzontally.

Fig. 2

Distance A must cormespond o the dimansion o fig 1
hiwswer. with the blocks of wood removed

5 Hemove blocks of wood from under the free
moving wheels.,

6 Move inspection pit lift back to the distance "A”
and read off the rear axle load from the pressure
gauge of the test scales

7 Lower rear axle, drive vehicle from blocks of
wood and adjust brake pressure regulator come-
sponding lo the determined load (refer io Workshop
Manual Brakes Volume I, Group 42.4)




42 {(General description — heavy trucks

Brake system

Service brake

The brake system is a dual circuit compressed air
system designed according to EEC regulations,

The foot pressure is ransmitted to the brake val-
ves by means of the suspended pedal in cab via a
dual circuit hydraulic system with master and
slave cylinders and separate compensaling
tanks, which are integrated in the three-piece
compersating tank (third tank for hydraulic clutch
actuation).

The supplied pressure & on a higher leve! than
up to now and permits the use of smaller 1ank
volumes and diaphragm brake cylinders. Both
the front and the rear axles are provided with a
new rotary shoe brake and a vniform brake drum
diameter of 410 mm. The brake design is that of
a Simplex brake. By placing the fixed points of
the brake shoes closer to each other, a higher
inner ratio has been attained, All brake parts can
be preassembled and are then screwed on axle,
In addition to facilitating assembly, a universal
applicability of this partial umt bas now boen at-
tained,

Automatic load dependent braka

Al heavy-duty wvehicles are provided with an au-
tomatic lead dependent brake (ALB) as stand-
ard equicment,

In additior to actuating the rear wheel brake of
heavy-duty trucks delivered up to now, the ALB
system also and additionally acts on the front
wihial biake.

The distance batween the frame and the rear
axle will change in accordance with the vehicle
load, Thiz change serves as 8 control factor for

the ALB system. [t is wransmitted from the rear
axle by means of a linkage to the regulator,
which is mounted on the frame and is connected
to the compressed air ling of the rear brake cir-
cuil between the brake valve and the diaphragm
brake cylinders. When the vehicle is fully loaded,
the regulator will transmit the pressure coming
from the brake walve unchanged o the dis-
phragm brake cylinders on rear wheels, when
the vehicle is partially loaded or emply, the pres-
surg s pertinently reduced., The front whesl
brake is influenced by the load-controlled rear
axle, The controlled rear axle brake pressure is
taken @s control pressure via a solenoid valve to a
load-no load valve installed between the brake
valve and the diaphragm brake cylinders in com-
pressed air fine of front brake circuit and is at-
tached to frame close to front axle.

Depending on level of contro! pressure — that is,
on the respective loading condition — the pres-
sure coming from the brake vaive s transmitted
to the diaphragm brake cylinders on  front
wheels either unchanged or reduced in accord-
ance with the load. I the rear brake circut and
thereby the control pressure are not available,
the solenoid valve will switch over and will guide
the pressure coming from the hrake wvalve in
front brake circuit to the load-no load valve o
serve as conirol pressure, As a result, the pres-
sure coming from the brake valve will become
fully effective on diaphragm brake cylinders of
Iront wheels.

On air suspended wvehicles, the automatic load
dependent brake is controlled by means of the
air bellows.

Engina brake and parking brake

All vehicles are provided with a pneumatically
actuated engine brake and an air-controlled no-
linkage spring loaded parking brake.

14



Adjustment of automatic load dependent brake 42

7 In this full-load position, actuate brake pedal ug
to level of test pressure and compare apglied brak-
ing pressure with pressure shown on ALB-plate,

8 If the adjusting data specified on ALB-plate are
not attained, first compare mstalled wheel springs.
brake force regulator and lever length with data on
AL B-plate for correctness. Only then look for faults
in brake system and remave.

Fig. 2

1 Tesd vatve on @r-suspesded yehicles

23



42 Information on testing

In the interest of the read safety, inspection and maintenancs of the braka system is of the utmost imporiance,

The brake sysiem musi lherefore be checked on a regular basis.

Scope of inspectlon work:

1. Examinalion af brake shoes

2. Inspacticn of rubber dust caps on wheel and pressurg C}'I'nders

3. Inspect'on of brake drums

4_Examinaticn of lines and pipes for carrosion, chafed areas and slora clip
5. Checking the brake fluid level in the brake fluid reservoir

8. Checking Lhe brake syatem for leaks (including Whe hydraulle system)
¥.Checking idle fravel ol rake pedal

8. Examination gf handbrake

8. Checking brake deccleralion

Checking compressed air systems for leaks:

With ergine stationary and system filled:
Pressure drop in 10 minules ndt greater than 0.15 bar {overpressure)

At partial brake pressura of 3 bar (ovarpressurg);

Mo recognizable change in pressure inthe supply and brake cylinder within 3 minutes.

Data

Vehicle type Trucks with air Truckswith
assisted hydraulic brake prieumalic brake
systemn system

Clearance between brake lining and rrake dum 0.4~ 6mm 0.7 mm

Clearance bgtween plunger and tappet max. 1 mm -

of the master cylindar

Erake ftuid levelin hydraulic brake system 10—20mm below upper -

edge of teh brake
fluid reservoir

Pressure (residual pressure)in the hydraulic 0.5-1.7bar
brake system CYErpressUIe

The felipwing points must be observed when carrying out repairs of the brake system:

Only warks approved spare parls may be installed, In the Federal Republic of Germany for example, brake parns
such as the brake pressure regulator, pressure conteod valves, plastic pipes and brake linings are specified in
the Allgemeina Betneb=artaubms tABE} (genaral road approval). If pants ofher than those specified for the

respective lypa are installed ABE s no longer applicable.

14G



Brake drums 42

Vehicle type Model Brake drum inner diameter

T= -
Axie Mormal Repair Repair
| stage 1 stage 2
1928 621 . ‘ ,
| |
1932 359 ! ‘
202R/5x2 622 ;
2032/6x2/4 391 f '
221976x2/4 385 Front axlc [
2219/6x2 Rear axle | 410402 411 6+0% 415302
2219/6x4 Trailing axle |
2224/6x2 . ;
2224/6x4 .
2226/6%2 393 '
2226i6x4
2228 623
2228/6xd
e ol -
2232/6x2 | 393
2232i6x4 ;
2626/6%4 | 395
2626/646 .
262816x4 | 624 .
2628/6x6 . |
| |
2632/6x4 395 ;
2632/6%6 ;

3328/8x4/4 524




42 Automatic load dependent brake (ALB)

Layout

All heavy-duty vehicles are provided with an auto-
matic load dependent brake on front and rear axle
as standard equipment. On semi-trailer vehicles.
the ALB on front axle will no longer be installed.

The rear axle is controlled by an automatic brake
force regulator.

The front axle is controlled by the automatic brake
force regulator via a loadino-load valve.,

Models 2226/6x 2, 2232/6x 2

On these vehicles, the trailing axle is additionally
controlled by the brake force regulator of the rear
axle via an intermediate control valve (with straight
charactenstic).

1T 132
5 ]
131 -H-l—ri
l B .' i
]0.2 2 "'—"I‘| 122
s , -9 .
T | -

332

20z

Fig. 1: ALB functional diagram of two-axle vehicles

1 HRelease position

Both brake circuils are pressureless and the 3/2-
way valve {33.2) is in rest position (as shown in
Fig. 1).

18

* &
X}

22

42 B

761 Awenwic brake force reguaator, mechamcally actuated

332 Jr3-way valve

2 Brakirg position — rear wheel brake circuit
From tractor brake valve {13.2) connection 22, brak-
ing pressure flows to automatic brake force requ-
lator (26.1) of rear axle. The pressure is reduced
according to load and enters diaphragm section of
tristop cylinder {22.1).



Brake linings — Hydraulic brake 42

Model 34-315
_ : _
Axle model Lining width Lining thickness (drum dia) Minimurm lining
. Nomal | Repair1 Repair 2 thickness
I
730,702 90 11,0 11,8 125 l 45
F42.0M (300) (301,5) (303)
002
F30703 135
704
F42 700
201204
230 |
T30.705 135 133 138 14,3 )
744 310 (304) (305) (306}
31

Hote: Whean renewing the brake linings the approved rivet qualilies must be observed,

Pempe  Brzkes — Volums 7 - Supplement 5 - Chengs - March 1853 57



42 Determining the rear axle load for setting the
automatic load-dependent brake (ALB}

A. Tdpla axle vehlcles with hinged springs and all
two-axle vehlcles

B. Triple axle vehicles with tralling axle or with
two steered fromt axles and LP 2224/8x4 (361)

Special 1nol

Designation

Test scales (complete)

Part number

385 582 21 00

Obtainable from: NEW — 60 (\Worth)

By insarting the test scales 385 580 01 21 00into the
inspection pit lift, they can be used for determining
the rear axle load for setting the automatic load-
dependeant brake (ALB)

At this pcint we would once again like to draw your
altention {o the fact that a test of the ALB after
installing an attachment is mandatory as stipulated
in our attachment specifications for attachment
manufaciurers,

In order to avaid damage to the axle housing, only

unladen vehicles may be weighed with the test
scales

Scope of work

A. Triple axle vehicles with hinged springs and all
two—axle vehicles

1 Securs vehicle at front axle against rolling,
release handbrake and shift in neutral gear.

2 Remove stamp of the inspecton pit lift and insert
test scales.

3 Position inspection pit lift with test scales under
the cenler of the rear axle and raise vehicle untl the
wheels can be wrned freely

Hote: The rear axle must be raised honzontally.

4 HRead off rear axle load from the pressure gauge
of the leslt scales, lower rear axle and adjust brake
pressure regulator comesponding to the determined
load (refer to Workshop Manual Brakes Volume I,
Group 42.4) s

Note: Weigh both axles of triple axie vehicles and
adjust the brake pressure regulztor to the sum of
both loads.

B. Triple axle vehicles with tralling axle or two
steered front axies and LP 2224/6x4 [361)

1 Drive vehicle with all wheels on approx 50-
&0 mm high supporis {blocks of wood) the vehicle
must be positioned honzontally

2 Secure vehicle at the front axle against rolling,
refease handbrake and shift in neutral gear.

3 Position inspection pit ift with test scales under
the center of the rear axle (power axle — in model 361
Ist rear axle) and maintenance distance "A” from
lower edae of axle bridae to upper edge of inspec-
tion pit lifi (fig. 1.




Brake linings — Pneumatic brake 42

Model 387-385

Axle modal Lining width Lining thickness (drum dia) Minimum lining
Mormal Repair 1 Repair 2 thickness

——— ! ! I )
730.006 140 18 188 18.5 554

(410 411,5) 413}

F32.104/704
740.001/004
105
744 807
808
749.003/004
1037201 i

730.005 | 160

o

738100102 ;
104/110 |
133134
136/

740.000/002
003
005007
031036
100/ 104
107/108 |
111 :
131-135
138

7403014307
339/341 _ _
SO0/802 |
5301531 1 ,

7490017102 | |

740101109 ; 180 | [
110 |
112-t14 . [
130 | |
136 |
132
147-148
302-306 [

308-314 [

330-338 | |

3400342 [ [ {
501 | [ :

*} Siep on both sides of lining equals minimum lining thickness.

When renawing the brake linings the approved rivel qualities must be observed.




42 Adjustment of automatic load dependent brake

Trucks with compressed alr-supported npdraolic braka

or compwessed air brake

Special tool

Cambination pressure tester* (hydraulic brake)

Prneumatic test kit (compressed air brake)

ATE MNo. 3.9305-1020.4

MB Mo 360 589 (0 21 00

= hewiable from AFred Teves Gmbd, Goenceestrale 7, G000 Frankfartifdan 3

Mo-load test

The information plate required for ALB adjustment
is aitached to righthand driver's door.

i Determine {(weigh) rear axle Yoad with tractor
empty and ready for driving. Semi-lrailer tracior
withoui semi-trailer, but with fifth wheel

On vehicles with trailing axle, weigh driving axle
only {with trailing axle lowered).

2 Connect two tesi pressure gauges o lest con-
nections in fronl of and behind automalic braks
force regulator of rear axle,

Fig. 1 Yehicle with hydraulic brake

1 Cosrmbanatioos prédsure lesior

2 Auwiumatc brake force reguistor

3 Actuatng bnaage (adustatlal

4 lest correchan (les! pressuss)

S Teal comreclion {oraking pressanes)

if the front axle is controlled in dependence of load,
also connect a test pressure gauge to test con-
nection after pressure reduction valve or {oading-
load valve.

3 Run braking system up 1o operaling pressure,

4 Actuate brake pedal until the test pressure in
front of brake force regulator and named on ALB
plate is attained, -

5 In this brake pedal position, read applied, re-
duced braking pressure of rear axle (and front axie)
on tester and compare with braking pressure on
ALB plate.

Adjustments can be made on linkags of brake force
regulator.

Air-suspended vehickes: Mo adjustments can be
made, since the brake force regulator is controlled
by the air bellows pressure.

The bellows pressures can be checked on test con-
nections on control valve. For checking, switch con-
trol valve to driving position.

FuM-load test

8 Disconnect lever from brake force regutator and
set in upwardg direction by path “f* shown {refer to
ALB-plate). '

Air-suspendad vehlcles: The respective full load
comrel pressure (refer bo air beflows pressure an
AL B-plate) can be applied to brake force regulator
from an external air source via test valve.



Renewing and refacing brake linings 42

Renewing brake linings

Brake linings which are oil-stained, hardend or warn
down to the minimum lining thickness must be
rangwed.

Before new brake linings {repair stages) are selected,
check the brake drums for thermal cracks scoring
and wear. reface or renew brake drums if necessary
When refacing observe the operaling instructions
for the brake drum refacing machine.

Chserve the minimum lining thickness and repair
stages of brake linings as wel! as the diameter and
repair stages {or the brake drums.

Brake drums should never be turned beyand the
permitied dimension. Both brake drums of one axle
must nave the same diameter.

Only brake linings of the same quality should be in-
stalled on ane axte.

1 Drill out holding rivet of the brake linings using a
Lwist drill.

2 Clean the brake lining bearing surface on the
brake shoes, check and smeoth off with fila or emery
cloth if necessary,

3 Determine brake linings according to repair
stages of the brake drums and rivet linings onto the
brake shoes.

Meta: & rivet ng machine mzy be used.

Riveling lnstructions for brake shoes
1 Riveting sieps

Riveting slep |

Press logether rivet. brake shoe and brake lining
with 300~ 100 N pretension. Maintain pretension up
to the end of rivefing step i

Riveting step 1.

Press the rivel punch at 24000 2000 N onto Lthe
rivet head (closing head side) in order to form the
closing head,

Pressure application: Closing head

Pressure relief: Set-head

\ 3
1432-6599
Fig. 1
1 Pretarsion
2 Fiweting force
3 Closing head
4 Set-heard

2 Rlveting sequence for one hali linlng

Always rivet by starting al Lthe center of the brake
lining and working outwards to the end of the lining.
Riveting: Cross wise orin pairs. Itis good praciice Lo
secure the brake lining and brake shoe by means of
two rivels.

Fad-45594

Fig. 2 Riveting sequence

The brake lining must rest flush over entire surface
aof the shoe. Corners of the lining must not be broken
and Lhe lining must not be cracked in the vicinity of
the rivet.

hll' Araes - Violures

na
1

ol
)

sprplemenl 5 - Change — Marcn 1885

31



42 Brake drums

Vehicle type Mode

Asite
!
709 | 314 |
809 316 |
813 | 318
413
1013
1013 380
1017
1019 .
ik | !
1113 | 318 '
1213 i a3 Front axle
1217 Bear axle
1219 |
1413 383
1417
1419
1424 i f
M | .
1613 | 385 '
1617
1619
1624
1826 | 387
1628 | 820
1632 !33? ;
1719
1912 380

1926

| .
Brake drum inner diameter

Mormat | Repair
stage 1
200 =01 2015 =01
S T
410+0.2 411 /+0.2
304 305
416+0.2 4n5+0.2

| Repair
| stage 2

303 10

413-02

306

41310.2




Renewing and refacing braké linings 42

Refacing brake linings .

The new brake linings must be turned on the axle to
ensure that they make even and immediate contact.

Refer to the operating instructions supplied wilh the
brake lining turning devices.

Fig. 5 Brake lining lurning device
Messrs. Kindermann

Fig. 6 Brake lining turning device
Messrs. Hunger

Ubersetzung fehlt!




42 Brake linings — Hydraulic brake

410 mm dia. wheel brake squeaking
Medlum-~duty trucks 1013-2224/6x4 [380-2358) with hydraulic brake sy=stem

Brake noises can be eliminated by fitting the hrake linings specified in the following. An essential prereguisite
is thal Lhe brake linings themselves are the cause of the noisy brake and not gther technical deficiencias.

Repair notes

1. The upper and lower brake linings differ in quality and color. This must be bame in mind when nveting.

Ie2-elND

Brake shoes front and rear axle

1 Ugpper orzks licing maleral
Dark brake Inings

2 Lower brake Iinings
Light braka lining matgnal

2 The plastic film must not be removed if adhered to the underside of the brake lining.

3 afterinstalling the brake shoes, they must be tumed on the axle to the brake drum diameter using a brake
shoe turning device. This is necessary to ensure that the brake lirings make immediate contact with the
drum over their entire area. The specified clearance from 0.4 to 0.6 mm must be sel after installing the

brake drum.




Adjustment of mechanical brake actuation — Light trucks 42

The connection from brake pedal to dual circuit Pedal adjustment
brake unit is mechanical by means of a linkage.

. ) . . 5 Turn linkage until brake pedal resis free of play
Basi¢ adjustment on brake unit against stop in pedal bracket

1 Push the thrust piece of dusl circuit brake unit
by means of double lever manually up to noticeable
first stop (pressure point) and hold in place.

2 In this position, adjust stop screw in such a
manner that a 0.5 mm slip gauge can be easily
moved in-betwean double lever and scraw.

Fig. 2

1 Douole lewsr
2 Linkage (edustable;

The double lever on brake unit should still rest
againsl stop screw.

6 Counterdock linkage.

Fig. 1 Basic adjusiment on brake unit

7 Checkup: Acluate dual circuit brake unit on

1 Doehle hever
7 Stop scrow double lever manually up to pressure point and
F ek desrEreo wIRGS mn Hp b vin bk wntssisisdepte check clearance in this position with 0.5 mm slip
pressuce oot
gauge,

& Counterfock stop screw. ) ' : _ _
This adjustment will provide a given idle travel on

4 (heck clearance (0.5 mm). brake pedal until the compressed air is applied.



42 Brake linings — Hydraulic brake

Model 380-305

Axtle mogdel Lining width Lining thickness (drum dia) [ Minimum lining
| Mormal Repair 1 Repair 2 thickneass

730.801 100 18 | 188 19,5 5.5
742300 ! | (410) | (411,5) | (413} -
730.008/009 " 120

731.301-304
330332 , | !

744.300/309 - .
330-333 l
341/342
344-346 ; ;

348-350 |

730.007/010 140
73t4am ’ -
404105 | | | |
434 [ | (
G600
632-614
740115117 :
158-155 : |
1624175 .
180
744 401/405
4071431 l
B30/832 |
845/8h4
854
745605
890622 |

730.012/034 160 !
740,102/ 108
1407142
146/149 | | - | -
1517152
157 ;
170-172
744.501/504 ,
a00 | | |
745.600/602
633-635

) Step on both sides of lining equals minimum lining thickness,

When renawing the brake linings the approved nvet qualities musl be observed.

28



Adjustment of Service and Parking Brake — Light Trucks 42
{compressed air hydraulic brake)

Technical Data

Clzarance between brake lining and brake drum

0.4-0.6 mm

Minimum lining thickness

LP, LPL 1113 — Adjustment of the service brake is
aulomatic with this vehicle type as standard.

Mote: Before adjusting the brake, the lining thickness
is to be inspected through the hole provided or by
removing the brake drum., if minionum lining thickness
has been reached, the linings are lo be replaced
immedately. The brake shafts are also to be checked
to ensure they move easily.

Adjusting Service Brake

When the brake unit reaches 2/3 strake, the sarvice
brake must be adjusied.

To test: Brake fully at operating pressure wilh test pin
pressed in. Ifihe test pin moves outward, 2/3 siroke at
the brake unit has been meached and the service
brake must be adjusted.

Note: The test pin does nof retum aufomatically and
musl therefore be pressed in following each brake
adjustmenl.

Fig. 1: Dual-gircuit brake unit
1 Test pin in inilial posikien
2 Test pin actualed
{Brakas must be adjusted)

W @iskes  Volume 2 — Suppiemant 4 - Amendment - Juy 1959

45 mm

A special version with a pressure switch mounted at
the brake unit can be supplied. A red warning light is
lluminated when the brake unit reaches approx-
imately 2/3 stroke.

1 Prevent vehicle from rolling using wheel chocks,
then rélease parking brake completely (full operaling
pressure) until whoels turn frecly.

2 Unscrew adjusting cams until the brake shoes lie
against the brake drum and the wheel can no longer
be turned.

3 Screw in adjusting cam uniil the whesl can be
turned frealy.

4 Every brake shoe i1s adjusted individually.

Ra2- 61351

Fig. 2

? PRelease brake

3 lighten braks

4  Plug for inspection hole

5 Press in test pin at brake unit again, Apply brake
fully following adjustment. if the test pin still moves
outward or it the red waming light is illuminated, the
hydraulic system must be bled.

37



42 Brake linings — Pneumatic brake

Model 353-385 and 520624

Axle model

Lining width Lining thickness (drum dia.)

| Normal

| EERE

Repair 1

Repair 2

l Minimum lining
thickness

730,006
740104 +
S5A 201161
744 BOT/808
858-863
745.606/807
B836/637
{49.003/103

140

¥30.005/041
043
731.031/033
7231111137
1447145
151157
739161
T40.037/039
0407042
104176
178/1759
183/189
367/538
745.601/603
G38/639
730-733
T49.031/131

160

740.181/182
184
348
353/354
356/357
3B6/370
374
3B0-363
385-386

748.430-438

180

18
(410)

188
(411.5)

| 195

(413)

| 5.5%

) Step on both sides of lining equals minimum fining thickness.

When renewing the brake linings the approved rivet qualities must be observed,




Adjustment of Service and Parking Brakes — Light Trucks 42
(compressed air controlled hydraulic brakes)

If the siroke indicator light for the parking brake illu-
minates on vehicles with automatic service brake ad-
justment {warning light — brake fluid), the brake lever
must also be moved back when the parking brake is
adjusted.

a9
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42 Renewing and refacing brake linings

Rivetlng tool for all types of commerclal vehicle
axie including uniig for installatlon companies

Within the framework of further technical develop-
ment, a special riveting locl has been developed for
the Jurid pneumatic riveting press widely used in
Qur organisation.

A pretension force of 300 = 100 N can be applied due
to the spring in the riveting 1ool. This ensures that
the brake lining is pressed evenly onto the brake band
enabling a large ¢losing head to be produced free of
cracks by the shape of the riveting set.

Dmengigns of the rveting tool

Insart 12 mm dia.
Guide [enght 18 mm

Commercially avaliable tools

Fiz. 3 Ruwveling togl

Moie: In order to ensure salisfactory formation of
the closing head lightly grease the riveting die from
time ta time.

Designation arder Mo. Available from

Riveting tool for B mm rivet 60352 Messrs. Withelm Backer
D-5630 Rgmscheid 1

Rivetling too! for 8 mm rivet 6053

For use wilth

pheumalic riveting press

0200011000156

Jurid-Werke GmbH, Postfach 1249
D-2057 Reinbek

The riveting tool can also be used in conjunclion with
other riveting presses. A seli-made adaptar for the
inser may be necessary for this purpose.

The riveting force of the Jurid-press should be sal 1o
2.7 bar — 6 mm rivet ai 15000-2000 N
4.3 bar = B mm rivet at 220002000 N

When renewing the brake linings, only use the
approved rivet qualities in accordance wilth the
spare par documentation (Microfiche). The nivet
sizes are the same in all brake lining repair stagas.

Fig. 4
Jurid pneumatic riveling press

32



Adjusting service and parking brake - light duty trucks 42
{pneumatically-controlled hydraulic brake)

Repair notes

Renewing brake linings

When renewing the brake linings, press pistons of
the wheeg! brake cylinders unifonmly back into the
initial position using a screw clamp.

When refacing the brake linings press brake shoes
apart with a screw driver and insert stepped drifts {or
round bar of corresponding dia) between thrust
pieces and brake shoes (Fig. 4)

Tighten the brake shoe clamping bolt until the
springs plates (with springs installed) rest on the
weh. After carrying out lhe necessary work, tum
back the brake shoe clamping bolt so that a clear-
ance from 0.5 to 1.0 mm s avallable between the
spring plaie and brake shoe web.

Fig. 3
Froni wheel brake with stepped dnlls inserted

) b q; 55 ;‘I
!1 "II ! ! P |
: e — 1 F——=4
| Foaf ! ! - i
' --—25--.' | l 0
- 50 -l
— 75—
- - 100 SR
- --125 - -
Fuoos —14TEN
Fig. 4

Siepped drift (self-madsa)

Mote: Actuate service Drake several times during
trial run to ensure the clearance is correctly adjust-
ed.

Sefore removing the wheel brake cylinders at the
rear axzle spread brake shoes by actuating the park-
ng braka.

Befare removing the wheels brakes cylinders at the
front axle remove outer brake shoe return spring
and inserl support for spreading shoes (Fig. 6).

Fia. &
Front wheel brake with supporl inserted




42 Sucking off dust on brake linings

General notes

Asbestos-holding dust which shows up when ma-
chining the brake linings or when blowing out the
brakes must be sucked off on principle. In the
Federal Republic of Germany, the removal of mi-
reral dust is specified in the pertinent safety reou-
lations.

To meet these regulations. dust collecting bags are
avaitable in two sizes. They are pulled over the brake
backing plate. a gale permits blowing off with air
gun. Dust and abrasives are then sucked off by
means of a conventional industrial vacuum cleaner,

Fig. 1

The large dust collecting bag for brakes above
300 mm dia. can also be used for the celaning
of dry air filter elements for commercial vehicles
(Fig. 1), which would otherwise cause considerable
dust when cleaning with compressed air (also refer
te service information Mo, 0971 2-NFZ of July 29,
1976).

Fig. 2

The small dust bag for brakes up to 300 mm dia,
can also be used for cleaning passenger car brakes.

Dirty dust collecting bags can be blown out with
the air gun and the vacuum cleaner connected,
and are then wiped with a rag or washed in the
respective washing unit. The transparent envelope
is oil-proof and temperature-resistant up to 100°C.

Dust collecting bag and spare parts can be acquired
from the companies named below. They are avail-
able in two sizes for brakes up toand above 300mm
dia. including axles with planetary wheel hubs.

Gather KG
Postfach 100 600
D-4020 Mettrmann

Oppermann KG
Posifach 29
D-7801 Damstadt



Adjusting service and parking brake — medium duty 42
trucks {pneumaticaliy-assisted hydraulic brake)

Technical data
Clzarance between brake lining and brake drum 0.4-0.6 mm
ddinirnum brake lining thickness 55 mm

Mote: Before adjusting the brake, check the lining
thickness through the inspection hale ar by remoy-
ing the bwake drum. The brake linings must be
renaewed immediately i the minimoem  lining
thickness has been reached. In addition. check the
brake shafis on the rear axle for ease of movement

Adjusting service brake

If the red warning lamp lights up on the instrument
panel when braking. this indicates that the brake
booster has reached 24 travel and the service brake
must be readjusted.

Fig. 2 Dual-circuit brake booster

1 Controd pin in enitial position
2 Controf pin actualed
(Brake musl be adjustad)

1 Jack up vehicle, then completely release the
parking brake so that the wheels turn freely.

2 Loosen the locking screw for the retaining plate.
3 Position adjusting eccentric to the ouiside. until

the brake shoe rests on the brake drum and the
wheel can no longer be turned.

Fig. 1 dual-circuil brake booster
1 Pressure =wilch

Note: Vehicles to chassis end MNo. 306 9486 are
equipped with a control pin on the dual-circuit brake
booster {Fig. 2.

Test: Apply full brake at working pressure and with
the control pin pressed in. 33 travel has been
reached on the brake boosier and the service brake
must be readjusted if the contral pin moves to the
sutgide.

Fig. 3 Adjusting service rakes
Locking screw for refaining plate
Releasze orake

Datermng brake

Piug for inspaclion hole

The control pin does not refem automatically and it
must thergfore be pressed in again after readjusting
the brake.

B Da R =




42 Adjustment of mechanical brake actuation —

Medium heavy trucks

Fig. 1

1 Fush rod
Backs wnd
S0P sCTE W
Doubis laver

LR 4w Lo w3

o

The following adjustment provides a given idle travel on brake pedal until compressed air is apphed.

Baske adjustment on equipment carmier

1 Disconneci cable control (6) on double lever (4).
2 Complaetely screw-in stop screw (3).

3 Disconnect restoring spring on double lever (4)
4 Check double lever (4) for easy operation.

5 Push-in push rod (1) up {0 firsl pressure point
and hold in place.

6 Unscrew stop screw (3) uniil clearance (A) of
0.5 mm betwesen double lever (4) and stop screw (3)
is attained.

7 Counterlock stop screw (3).

8 Attach resloring spring and cable contral.

Adjusting brake pedal

9 Check whether brake pedal (8) rests against
upper slop and simultansously double lever (4)
against stop screw (3).

10 Adustment can be made at fensioning nut (8).

11 Check clearance between bearing of tilling
cab and guide lever (7).



Adjustment of service and parking brake — Medium heavy trucks 42
(compressed air-supported hydraulic brake)

Adgjusting spring-loaded parking brake {air-sus-
pended vahicies)

The parking brake on air-suspended vehiclss is
adjusted orectly at the two brake levers of the rear
axle.

1 Set compressed air sysiem to cutout pressure
to release spring-loaded cylinders.

2 Loosen both counter-nuis of stop and adjusting
screw and adjusting lever,

3 Tum hack stop screw.

Fig. 5 Readjusting parking trake

A AT SCrem W E0d e ag)

ferw wils g rles-mat

o Laora =

v ¥ L Sairderperit 3 - Ealatsoy - NOWETOST 1577

4 Screw-in adjusting screw until brake levers are
free of play. Turn adjusting screws back by 1/4 tura
and counter-isck,

5 Screw-in stop screws and counter-lock.

Naote: If threads of adjusting screw are ne longer
atdequate, displace adjusting lever on brake shart
by one tooth.

IMake sure of adequate thickness of lining.



42 Adjustment of Service and Parking Brake — Light Trucks
{compressed air controlled hydraulic brake)

Adjusting Parking Brake

B Spring-loaded Parking Brake

Adjusl service brake prior to adjusting parking brake.

A Pull-type Parking Brake

FPull-type parking brake must be adjusted i,
a) braking action at rear axle wheels is not uniform, ar

b travel al the handbrake lever is excessive or the
braking action is insufficienl.

1 Pull parking brake to sixth tooth.

2 Release lock nuts at turnbuckie.

3  Twist turnbuckle until the rear whesls begin to be
braked unifarmly.

Fig. 3 Adwsting Pull-type Parking Brake
1 Turnouckis
2 Lock nuts

Mote: It braking action is nol uniform, adjust the wo
rear pull rods (left and right-hand threads) as neces-
sary.

4 Tighten both tumbuckle lock nuls.

Note: If adjustment at turnbuckle is insufficient, move
back both brake levers by one tooth at the brake
" shaits.

Ensure that brake lining thickness s adequate.

Vehicles Spring loaded

eylinder stroke

with adjusling cam 70 mm
with automatic

service brake adjustment 100 wm

The spring-loaded parking brake is to be adjusted if,

&) braking action at the rear wheels is not uniform, or,

b} the stroke of the push rod of the spring-loaded

brake cylinder ks more than 50 mm, or

c} for vehicles with automatic service brake adjus!-

ment, the stroke indicator light for the parking brake .
{waming [ght — brake fluid) illuminates.

1 Bring ¢compressed air system to cut-out pressure,
g0 that the springdoaded cylinder is released.

2 Releass lock nuts from both rear pull rods.
3  Tum pull rods until slight application of handbrake

levar (approx 1/3 travel) causes uniform braking
action to begin at both rear wheels.

Fig. 4 Adjusting Spring-loaded Parking Brake
1 Lock nul
2 Pull rod

4 Retighten pull rod lock nuts.

Note: If the adjustment al the pull rods is insufficient,
move both brake levers back one togth at the brake
shafts.



Mechanically releasing the spring-type parking brake 42

Technical data - Pneumalic brake sysiem

Wrench size / release screw W24

Tightening torgues Hm

___________________ e o e
Release screw to spong-tyre diaphragm cylinder | Wabco Bosch
| Knorr
30-36 &0

A  Preumatic brake system

1 Secure vebliclz against re'ling.

2 Using & 24 mm wrench, unscraw the release
serew until the wheels rn freely,

Hote: After repairing, bleed sproag-type diaphragm
cylinder. Sceew in releasa spraw up to stepand tigh-
ien 1o specified hightening torque,
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42 Adjusting service and parking brake — light-duty trucks
(pneumatically-controlled hydraulic brake)

Vehicle type 1113 {318)

A& Automatic service brake adustment
B. Parking braka adjusimant

A, Automatic service brake adjustment

The service brake in type 1113 (318) is adjusted aula-
malizally as standzard at the front and rear axle,

For types B13, 913, 1M3 {31B) with reinfarced rear
axle. the autnmatic service brake adjustmnent facility
at the rear azle iz offered as a special version.

The automatic adjustment takes place as a resull of
the frictional resistance between the elamping ring
{Fig. 1, item 9 and the two pigtons (3) in the whee)
brake cylinder.

| PR

Fig. 1

Whee! brake ¢ylinder with aulomatic adjusiment
Dust cap

Haoussing

Fiston

Sealing nng

Clamping ring support
Stop scriew

Sealing rng

Fin

Clamping ning
Clearance 3 £ 0.2 mm

T s L S L =

When the service brake is actuated, the pistons (3)
are pressed outwards by the brake fluid and the fric
tional resistance is overcome by the high pressure.
The return force provided by the return spring is set
in such a way that it cannol ovarcome the fnctional
resistance. The pistons therefore do not return to
the initial posilion, but only move back by the
amount “5" (clearance).

Remoyal of the drum hub

Due 1o the formation of steps on excessively wom
prake drums, the drum hub can only be removed
afier firstly releasing ihe brake shoes.

Releasing ihe front wheel brake

Holes are provided in the brake support plate (Fig. 2,
item 1) and in the webs of the brake shoes for releas-

ing the brake shoes.

Insert round bar (approx. 400 mm long. 14 mm dia.
flatened on one side) and press back brake shoes.

Fig 2

1 Fronl hole ipluged with robber Stopoern)

Releasing rear wheel brake

The brake is released by knocking the brake lever of
the handbrake shaft {in opposite direction of travel)
after detaching the handbrake linkage.
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Adjusting Stroke Indicator at the Spring-loaded Brake 42
Cylinder (compressed air controlled hydraulic brake)

Adjusting Stroke Indicator filr Parking Brake

Yehicles wilh automatic adjustment of the servics
brake have a stroke indicator at the spring-loaded
brake cylinder. The stroke indicator is connected 1o
the waming fight for the brake Puid.

1  Switch parking brake valve io braking position.

2 Charge spring-Joaded brake cylinder with at least
7 bar.

£ A2-5H52

Fig. 5

SpringJdosded brake cylinder
Thiws! pin

D-ring

Warning switch

Mui

U ol L By =

3 Screw in switch slightly and connect to 24 ¥
Idirect current) together wilh test lamp. Tesl lamp
must illuminate.

4 Switch parking brake valva 10 driving position
(spring-oaded brake cylinder charged with air).

5 Screw in switch until the lamp is extinguished.
6 Screw in a furiher halt to full tum

¥ Hold switch and lock nut

§ Switch parking brake valve to braking position.

i the indicator bght Mluminates, measure pision
stroka of the brake cylinder.

Test Value: Lamp illuminates after 3423 mm brake
strake,

If adjusiment is necessary. release logk nut and ad-
just switch:

i the lamp iluminates prematurely, screw switch in
slightiy.

it the lamp illuminates feo late. unscrow switch
lurther.

a5



42 Adjusting service and parking brake — light-duty trucks
(pneumatically-controlled hydraulic brake)

L T LI_%’
! - —
e’:j 1 ﬁ 2
] ] L 1
_.t.2~5 a5
210 -
TR —- TR
Fig. 6

Support (sell-made)

Renewing the pistan sealing fings in the wheel
brake cylinder

After removal of the stop screw (Fig. 1, item &), both
pistons (3) can be easily removed together with the
clamping ring support {5 at ane side of the wheael
brake cyinder.

Mota: Use FAG assembly fluid or ATE brake cylinder
pasie when assembling and renew copper sealing
ring an the stop screw.

B. HReadjusting the parking brake

If, as a result of wear of the brake linings, the pistonin
the spring-type brake cylinder reaches a certain
stroke, the indicatar lamp on the instrument pansl
lights up and the parking brake must be readjusted
as described on page 05772
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Manual! Filling and Bleeding of Hydraulic 42

Brake Actuation

In this case, the brake is filled and bled via elutch
aciuation. Il the bleeding is effected only by actuat-
ing the brake, too much time would be required. A
bleed hose of approx. 1 m in length and a S-mm
open end or box wrench are required for opening
bleed valves.

1 Slip bleed hosc on bieed valve of clutch slave
cylinder, the other hose end on one of the lwo
bleed valves of brake slave cylinder. Fill refilling
fank completely with brake fluid,

2 Mow open both bleed valves which are ¢on-
necied by hose.

3 Let a3 second person slowly actuate the clutch
pedal. Prior to pulling clutch pedal back, one of the
two open bleed valves must be closed and opened
again prior tp actuation.

Caulion! Waich snap eHect of cluich pedall
To prevent the snap effect caused by tha dead cen-

ter spring [snapspring). hold clutch pedalwith hand
and then depress against stop,

4 Thc air escapes out of the hydrawlic brake
system through the thres-chamber refilling tank.
hake sure of adeguate brake fHluid lavel in refilling
tank.

5  After 15—20 actuations with cluich pedal. aone
circuit of the braks acluation is filled and bled.

6 Filling and bleeding of second circuit is similar
ta that of first cirguil:

Checkup: Step an brake peda! for abou! 105 mm
imeasured in center of pedal). This pedal travel
corfesponds to a transmilied pneumsalic pressure
at tractor brake valve of approx. 5 bar (kp/cm?), at
full storage pressure.

Far inspaction, a pressure gauge can be connecied
to test conneciion of service brake circuit on tri-
slop cylinder (connaction 1). Disconnect linkage of
ALE regulator and move lever into full load posi-
tion.

Feepwr  Brabos Yalume 2
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42 Hydraulic dual-circuit brake actuation system

Simplified adpstment Instructions for the master
cylinders of the hydraulic clutch and brake
actuation system, types 1013-2632 (340-385),
1628-3324 (620-624)

The main prereguisite for satisfactory function of
the hydraulic clutch and brake actuation system is
the correct setting of the piston rod at the master
cylinder. Simplified adjustment instruction have
been compiled for this purpose. Before starting the
adjustmeni work, check the corresponding pedal far
aase of movement.

Scope of work
1 Remgve cover.
2 Slide back dust cap on the master cylinder.

3 Release lock nut on piston rod.

4 Unscrew piston rad until it touches the piston
without tensan.

Mgote: The piston of the master cylinder must be in
the neuvtral position (stap at circlip).

5 Screw piston rod max. Y turn back into the fork
ar joint head.

6 Hald and lock piston rod
7 Refit dust cap on master cylinder.

& [Install covar.

Lock nul
Fizton rod
U luen comesponds Ig approx. 025 mm clearance

Ir b3 =

Impeartant!

Only use brake fluids approved in accordance wiih
service product specifications -~ sheet 3331 or 331.2
for the hydravlic clutch and brake actuation sysiem.

Linder no circumstances must mineral gils be used
since even small quantilies cause the slesves to
swell.
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Hydraulic brake system 42

Testing the wheel and master brake cylinders
Cemmerclal vehicles with hydraulic brakes

Visual inspection of the whesl and master brake
cylinders is not an adequate basis for assessing their
condition as regards leaks, Moist dust caps provide
no information on the condition of the component.
The actual condition can be determined only by
carrying out a low and high pressure lest.

An essential prerequisite for hydraulic pressure lest-
ing is a perfectly bled brake syslem.

With the exception of vehicles with tandem master
cylinders. carry out the required tests individually on
each brake circuit (refer to sectlions A and B).

In the case of vehicles with ALB, the brake pressure
requiator must be set to full brake force.

Belore iasting, check the brake fluid fevel in the

gapansion reservoir. The vent hole in the expansion
reservair screw fitting musi be kept clear,

Speclal 1ood

Desigration part-numbear

Brake pedal winch GO 582183100

Avallabde from: Werk 50 (PEW-Sindelfingen)

A Low pressure test

T Cornact pressure tester 10 a wheet brake cylin-
daor or 1est connection ol one of the brake circuits,
Bleed pressure tester.

2 Slowly aciuate brake pedal winch unlil an over-
pressure of spprox. 3 bar is reached on the pressure
fauge.

3 The pressure must not drop within a test duration
of 5 minutes.

I Brake pegal
2 Breke pecalwinch

B. High pressure test

1 Froduce an gverpressure ot 50— 100 bar in the
brake system using the brake pedal winch.

2 At a test duration of 10 minutes, the pressura
may drop a maximum of 10% with the pedal fravel
held constant.

3 If a higher pressure drop rate is determined,
renaw damaged parts.

4 For brake systems with pneumalic brake power
units (acluating cylinder), carry oul the iest ai full
supply pressure. Monitor supply pressure with a
PFESSUNE gauge.

Note: Before ihe pressure test, actuale 1he brake
pedal several times corresponding W full brake
application,

. Checking prepressure (residuat pressure)
Actuate brake pedal and reset in released position.

The preszure tester should now indicate an over-
pressure of 0.5~ 0.7 bar.

| - S— Frekes - Voleme 7 — Supplement & — Chasge ~ March 1382



42 Brake Fluld

Brake Fluld

Beginning on May 1, 1975 an American salety law re-
quires that al glycol-based brake fluids be tinted so
thal they are & shade between colouriess and yellow,
This is intended to prevent their being confused with
other fluids used in motor vehicles. All manufaciurers
of brake fluids conform with this change in colouring.

The changed colours of brake fluids comespond Lo
lhe specifications SAE J 1703 d and GOT 2 or DOT 4,
The boiling point is 2207 C. A mixture of blue and
vellow brake fluids, resuiting in a green fluid, is pos-
sible.

Chur requiation requiring that brake Muid be replaced
annually remains in force.

All new vehicles leave the plant filled with DOT 3 braks
fiund. DOT 3 or DOT 4 brake Auid can be added (see
alsp operating reguiations). They can be mixed.

it is abzolutely necessany to ensure thal no mineral il
and no fluids containing mineral oils or greases gel
into the brake system during servicing jobs such &5
bleeding, adding brake fluid, changing brake fluid and
repairing brake components. If brake Muid is to be
checked or added in the course of an oil change or
lubrication, the hands must first be cleaned of oil and
grease_ Even slight traces of these cause the swelling
of the seals in the main cylinder within a short period.
The seals looss their initial tension at the piston skirt,
angd zccumulation of presaure in the brake system is
ng longer possibile.

If there is reason 1o suspect the presence of mineral
oil, e.q. the seal in the cover is swollen, the entire
syslem must be flushed out with brake fluid and the
main cylinder replaced, The expansion tank must
alzo be thoroughly cleaned with brake fuid before
reusing.









