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=500 Function description of Airbag, Emergency ten

sioning retractor (ET

R

ﬂ"‘

General

The protection afforded by standard three-point
{fastened) safety helts is enhanced by the

driver's airbag unit in the steering whesl and the

front passenger's airbag unit (insygal<aa,an‘pcy tha glove

box) in combination with the emergency

tensioning fetractor (ETH)Y and knee bolsters on
the driver's and passanger’s side.

Both systerns are activated electrically by a
—control medule in the event of moderately severe
and severg frort-end accidents. Complying with

the current state of the art, the {intact) airbag
system remains fully functional for at least fifteen
years. In contrast to the three-point safety belt
wiich affords protection only when fasiened, the
ozcupant of a vehicle fitted with the airbag/ETH
restraint systern cannot influence the protective
sffect in any way. Preconditions for the
enhanced protaclive effect are the (fastanad)
thres-point safety belt and the restraint system
-consisting of the driver's airbag and ETR. The
airbag/ETR restraint systern offers increasad
protection cnly in a front-end collision, In the
sase of side-on and rear-end collisions and roll-
overs, the occupant remains unpratectad if his or
her-three-point safaty belt has not bear!
fastened.

2082
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81-600 Function description of Alrbag, Emergency tensioning retractor (ETR)
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Cepicted on 126 model,
({Us8) specification
|
T Airbag unit ]
2 ETH
3 Control moduie \ .
4 Erergy scoumulaior g ’

5  Woltage converer
G Knege holster i

W P
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7 ML
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Function des

cription of Alrbag

), Emergency tensioning retractor (ETH)

!

Dapicted on 128 model,

f"."-. g .
{U88) specification

1
2
3
4
]

B

Driver's airbag unit
Passenger's alrbag unit
ETR

Contral module

Knee bolster {driver's sids)
Knes holster {passenger's
side)
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91-600 Function description of Alrbag, Emergency tensioning retractor (ETR)

Component layout in vehicle (Types 1 and 2)

1 Airbag unit in stearing wheel, all models.

2 ETR
126 Model: type 1 in cantral pillar, right side
126 Model: type 2 in central pillar, left ard right

sides

3 Control module on center console in front of
gearauto selector lever.

4 Battery
126 Model: type 1 under front passenger's
fooirest

G1 SRS Energy
acgumulator

1125605

191-23816
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91-800 Function description of Alrbag, Emergency tensioning retractor (ETR)

126 Madel: tyna 2 on pansl undar front
pagsenger's footrest.

S1 BRS energy
accumulator

§ SRS MIL in right half of ingtrument cluster R EE ]
on all models. S

Alals SRS ML

5 SRS Yoltage converler
126 Model: type 1 on right, under instrument
pans!

N24 SRS Vaoltage convener

191227621
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126 Model: type 2 on panel under front
passenger's footrast

M2d4 SRS Voitage converter

A knee bolster is installed under the instrument
panel on the driver's anc front pagsenger's side.

7 Sticker showing replacermient date

{Jn vehicles up to D9/87, the sticker shawing the

airbag unit replacement date is affived to the left
side of the glove box lid.

TG -72t

Chassis and Body Manuel - Model 126
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91600

Functlon descriptlon of Alrbag, Emer

gency tensioning retractor (ETH

Stcker showing driver's alrbag unit
veplacement date, from DS/ET

Since 0987, a modified sticker showing the

airbag unit replacernant date has bean affixed to

the left-side central pillar, below the door latch.

Btlcker showing driver's and front
passengers airbag unit replacement dats,
from 0188

The sticker showing the replacement date for the
driver's and front passenger's airbag units is
affixed to the left-side central pillar, below the
dotr striker. The replacement date relates in
gach case to the complate driver's and front
passenger's airbag unit. The service life of these
components is at least 15 years.
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1600 Function description of Airbag, Emergency tensioning retractor (ETR)

Component layout, Model 126 {type 3, from 08/87)
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=500 Function description of Airbag, Emergency tensioning retractor (ETR)

Alals ML, SRE, airbag

Ng/2 Control module, ETR with airbag
R121 Squi for ETR, driver’s side

R2i2 Squib for ETR, front passenger's side
R12/3 Squitz for driver’s airbag

Yehicles with front passengers aithag only
R12/4 SBquib 1 front passengsr's girbag
R12/5 Squib 2 front passenger’s airbag

Driving with the airhag/ETR restraint system
Fram key position 1 onwards, the red ML in the
instrurmnent cluster lights up, showing the letters

SHE.

The MIL indicates the serviceability of the
airbag/ETH restraint systarm. 1t rnust light up from
kay position 1 onwards and go out again after
approx, 10 & (vehiclies up to 03/87) or approx. 4
s {vehicles from 09/87). If it fails to light up, or
does not go out again after the specified time,
thare is a fault i the system. The fault time is
registerad by tha control module and can be
road off later.

If a fauit is indicated as above, the entire system
must be checked zs soon as possible by a
gualified technician with a test instrumant or (in
tha case of vehicles from 089/87) an impulse
counter,

Tha functioral efficiency of the driver's and frant
passenger's safety belts installed as standard is
not affected by the above.

Ra3z

568/3
568/4
*92

Resistor, front passenger's airhag {up o last
vahicle ident. No. 126 1A 439 544).

Switch, belt buckle, airtag/ETR, driver

Switch, belt buckle, airbag/ETH, front passenger
Tast cornsctions for 8-pole diagnostics (lasher
code).

Mote

I addition, a knae balster is installed below he
instrument panel on the driver’s and passenger's
side.

2070
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91-600 Function description of Alrbag, Emergency tensloning retractor (ETR)

The complete airbag/ETR restraint system
congists of the following componants:

A Driver's airbag unii

B. Front passengst's airbag unit

C. ETR unit

3. Cortral module

E. Energy accumulatar {integral with contro
module on vehicles from C8/B7)

F. L

G. Voltage converter (integral with control
moduls on vehicles from D8/87)

H. Knee bolster

A. Driver's airbag unit

Configuration
The driver's airbag unit consists of:

Sigral camrier
Pad with integral airbag
Retaining plate, and

CGias gengrator

Tyae 1

Chassis and Body Manual - Madel 128 20T



91600 Function description of Alrbag, Emergency tensloning re

tractor {(ETR)

The only protective slemant is the eirbag, which
is inflated within 25 ms and thus instantly
pecupies the space between the driver and the
steering wheed,

Type 2 (since 11/85)

The complete driver's airbag unit is secured to
the steering wheel (which is fully installed in the
o} after the special plug connactor (55) has
aen plugged in.

vehic

g Sieering wheeal
51 Drivers airbag unit
52 (Gas generator
55 Plug connactor

Before the driver's airbag unit is installed in the
vehicle, it is automatically short-circuited
electrically with a shert-circuiting link. The |atter
npens automatically when phig connector {55) is
insertad.

51 Driver's airbag uniy

52 Gas genaralor

57 Gas (]{3r1cw «Nca; piug connaction
54

55 Flug co n1{35=cic1r
58 Gensrator retainer
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#1-600 Function description of Alrbag, Emergency tensioning retractor (ETR)

tode of operation

if an appropriate electrical impulse (ignition
impulss) is transmitted from the contrel module
to the squib tocated in the gas generator, the
solid propetlant in the gas generator is ignited. It
burns off rapidly, generating a certain volume of
pressurized gas in the process. This gas is
directed through filters into the airbag.

The woven rivlon airbag, folded on top of the gas
generator, bursts the padding at a predetermined
breaking peint. The bag is fully inflated by the
gas, thershy preventing the driver’s head from
hitting the steering whael. Within approx. 6 ms,
the gas is evacuated through 4 vent apertures in
thie kag, which then collapses.

2073
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91-600 Function description of Alrbag, Emergency tensioning retractor (ETR)

B. Front passenger’'s alrbag unit

~~~~~~~~~

‘ o

s
-5;5355“’

1943~ 155217

"-u”ld

Front passenger's airbag unit

The risk of injuries in the area of the chast and
head from sarious front-end accidents is stll
further reduced by the combined system of
safety belts with ETRs and driver’s or front
passenger’s airbags, as compared with the
safety belts with ETRs installsd as standard
equipmeant.

The driver's and front passenger’s airbag units
are both marked "SRS". The SRS MIL carrias
the letters SRS (Supplementary Restraint
Systemn).

The front passenger's airbag unit is instaliec
instsad of the glove box. On vehicles without a
talsphone, a lockable compartment is
incorporatad at the rear end of the center
console, which can be closed by means of a
roller shutter ard which replaces the glove box.

1913-185211

2074
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-§00 Function description of Alrbag, Emergency tensloning retractor (ETR)

The front passenger's airbag unit is suppliec
ready for installation and comprises & die cast,
light atfoy frame with two gas generators {(as
used on the existing driver's airbag unit) on ore
side and the folded airbag with its cover on the
other.

The front passenger’s airbag is made of similar
material to the driver's airbag {neoprene-coated
polyamide fabric), sewn together from 4 parts,
and has a volume of approx. 170 liters (driver’s
aithag approx. 6¢ liters) when inflated.

The gas released by the ignition of the solid
propeliant containg approx, 95% nitrogen, it is
non-toxic and non-caustic. The shape of the
front passenger's airbag is completely gifferent
from that of the driver's airbag.
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91=-600 Function description of Alrbag, Emergency teénsioning retractor (ETR)

For evacuation after inflation, the front
passenger's airbag incorporates an insert made
of filter mesh (size 200 x 500 mm) which is
permeable to gas and is located on the side
faging the windshisld
Tha two gas generators in the front passenger’s
airbag are not ignited simultaneously, but at a
15 ms time lag. As a result, the tims required for
inflation is slightly exdended and the prassure
increase inside the vehicle is retarded. Tha
inflation period for the front passenger’s airhag is

approx. 35 ms {driver’'s airbag approx. 25 ms).
The method of operation is the same as for the
driver’s airbag unit.

The front passengsr's airbag unit, supplied ready
for installation, is introduced from insids the
vehicke into the modified, reinforced instrumant
pangl after the two special connections have
been plugged in. The airbag is securad with a
singis screw {2).
Before the front pa
installed in the vehicle, tha unit is automatically
short-circuited slectrically with two short-
gircuiting links. Thess open automatically when

asengar's airbag unit is

the plug connectors are insertad.

The trim undarnsath the instrument panal,
towards the front pessenger's footwell, has been
adaptad to the modifisd shape.

The airbag trim facing the front passenger
continues the ling of the instrumant panel, it
consisis of grained PV sheet with polyurethane
foam backing, rainforced by a light alloy pansl.

2076 Chassis and Body Manual - Modal 125
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Function description of Alrbag, Emergency tensloning retractor (ETR)

hate

The trim uncler the instrument pane! (1) has

bean modified, in that it incorpoerates an aperture
{6) which provides access to the fastening scraw

).

1 Trim under instrement panel

2 Central fastening screw for front passenger's airbag unit
3 Predetenmined breaking point

4 lnstrarnent pane

5  Airbag, folded

§  Apertune

7 Decorative wood filled

8 Knoe balsier

TE1E-1 G50
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21-600 Funclion ds

criplion of Alrbag, Emergency ten

o

ued

ioning retractor (ETH)

CETR wni

Type 1 - Turbine tensior
The iurbine tensioner unit

Fropellant capsula
Floating plunger
Liquid-filled titbe
Turbine and
Autornatic bel reel

-
9

0 Union nut

2 Propollart capsulo

3 Propellart capsule bearing
4 Floating piunger

5  Liguid-filled tube

6  Automatic belt reel

7 Turkine
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81-600 Function desori

ption of Alrbag, Emergency tensioning retractor (ETR)

kMethod of operation

i an elactrical imipulse is transmitied by the
contral medule to the propellant capsule, the
resulting gas dischargs generates an increase in
prassure which forces the floating plunger
through the liquid-filled tube. This in turn directs
the liguid through a hitherto closed nozzle anc

on to the turbine Dlade, causing the turbine to
rotate.

The belt resl is wound back, taking up any slack
in the belt and eliminating any payout tendency.
The belt holds the saat cocupant securely,
providing increased protection.

The forces gereratad by the ETH are calculated
in such a way that it is not capable of foreing the
passenger back into the seat by means of the
safety belt.

The complete unit is installed in place of the
normai inertia reel in the right-side central pillar
{both central pillarg in vehicles from 09/84
onwards) and connscted to the electrical systam
by a two-pin plug.

Before the ETR unit is instalied in the vehicle, it
is automatically short-circuited slectrically with a
shart-circuiting link, which opens autornatically
when the plug connector ts inserted.

e

Chassis and Beody Manuel - Moded 126
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91600 Function descr]

piion of Airbag, Emergency tensioning retractor (ETR)

Type 2: Cable tensioner, assembly
The cable-type

09/84 onwards.

6

(Gas ganerator
Cable pulley
Clutsh

Plunger with cable
Tuioz

hitiﬂ
i lza E

WL
L),

1914-1141 841
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81800 Function description of Alrbag, Emergency tensioning retractor (ETR)

Wethod of operation

The complete unit is instalied in the left and right
central pillars in place of the normal inertia reels
and connacted to the eloctrical system by a two-
pin plug.

Befors the ETR unit is installad, it is
automaticatly short circuited slectrically with a
short-circuiting ink which opens automaticathy
whan the plug connector is inserted.

It an electrical impulse is transmitted by the
cantrol module to the propeitant capsule, gas is
discharged at high pressure and is diracted via a :
T-jgint to the plungar, which is criven upwards a2t 191-28597
high speed. The intedinking cablte appliss torque

to the cable pulley, tha shear pins snap and the

cable pulley is frictionatlly connected to the belt

reet by way of the clutch,

The belt reel is wound back, taking ug any slack

in the belt and eliminating any payout tendency.

The belt hotds the seat occupant securaly,

prowviding increased protection.

The forces generated by the ETR are calculated

in such a way that it is not capable of forcing the

passenger back into the seal by means of the

safety belt.

Chassia and Body Manuat - Model 126 2061



91-600 Function description of Alrbag, Emerg

ancy tensioning retractor (ETR)

0. Controel moduie

The control module, also described as the
activating unit or crash ssnsor, fulfills the
function, in the event of an accident, of
dletarmining its severity and, if necessary, of
instantly activating the restraint system.

General

Vehicies up to OB/ET)

Two integratad circuits and an accelsration
sensar are accomimodated in & commarn
housing.

The heusing and electrical connactions are : :
designad in such a way that functional failures : R G
iue to interference in the vehicle's electrical : e
system from the switching-on of elsctrical i e
zquipment, and aslectromagnetic interference : i : e gl Eééﬁééﬁééi i e
radiafion on public roads, are dependably ' 181-187 8

sxcluded,

Method of operation

The electronic control module rasponds to the
vehicle decslaration resulting from a front-end
collision and must therefore be rigidly connected
o the vehicle.

A built-in mercury switch interrupts the
airbag/ETH restraint systern ignition circuits
during normal driving modes up to a
predetermined retardation thrashold ag, thereby
exciuding the possibility of malfunctions,

2082 Chassis and Body Manual - Modal 126



91-600 Function description of Alrbag, Emergenacy tensioning retractor (ETR)

Thae accasleration sensar (1) in the control
module detects the decelerstion or acceleration
acting on the vehicle in a fongitudinal direction
and generates a signal accordingly. This signal is
transmitted through a high-pass filter (2} to the
amplifier (3), which adjusts tha signal strength fo
the following processing stages. The
acceleration signal is limited within tha limiter (4)
and reduced in a subtraction circuit (8) by a
constant acceteration threshold &,

The integrator (6) integrates the resulting signal
and transmits it to the thrashold values switch (7)
for evaluation. If the preset triggering speed V is
excesded, the end-stages (20) are activatad.
This has the effect of activating the driver's
airbag and ETR via the squibs (19} on
complation of the test cycle. As an additional
safaguard against raffunctions, the contro
module is equipped with a mercury switch (18}
it also incorporates a further control circuit which
monitors the ignition circuits and checks its awn
funciional sesviceability, Furctional faults ara
indicated by the MIL (21).

Chassis and Sody Manuezl - Model 126
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916800 Function description of Airbag, Emergency tensioning retractor (ETR)

el

3

13
14
15
18
17
18
19
20
21

&2

Acceleration sensor
High-pass filter

Amplifier

Limiter

Subtraction cirguit
Integrator
Threshold value switch
Voltage moriloring
Closing delay circul
Logic

lgmition cirewit monitoring
Fault memory

Voltage converter
Energy accumulater
Eirvargy accumulatay monitoring
Process controls
End-stage monitoring
Marcury switch
Airbag/ETHE generator sguibe
Erd-stages

MIL

Test switch

General

{Vehicles from 087 or 01/88)

From 0987 onwards, the airbag restraint system
has been fitted with a new control moduls %ﬂuqij:
intenral snergy acoumulator and voltage

corvertar, thus eliminating the separate housings

provioysly employad for these components.

Sontrol rodule, diver's airbag, 12-pole
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91-600 Function description of Airbag,

Emergency tensioning retractor |

ETR)

Gontral madule, driver's and front
passengen's airbag, *6-poie

Mathod of operation

The control module is lecated on a console and
rigidly connected to the transmission tunnet of
the vehicle {as before). lts function iz to respond
to vehicle decelsration in a front-end collision.
Due to & bullt-in safety switch, which interrupts
the ignition circuits to the driver's airbag/ETR

resiraint system, the airbag and ETH can only be

triggered by an actual case of acceleration.
Malfunclions are thersby praverted.

An accateration sensor installed in the contro!
module detects the deceleration acting on the
vehicla in a longitudinal direction and transmits a
signal, which has heen appropriately processed,
to the threshold value switches for evaluation. if
the preset deployment thresholds of the two
switches are exceeded, the end-stages are
connected in accordance with the conditions
signaled by the belt buckie switchas {buckls
fastened or not fastenad). This activates the
system {soe table). If the power supply is
interruptad in an accident, the driver's airbag can
still be triggered within 100 ms, but not the two
ETHs. if the vehicle's power supply falls below
9.5 V for a period exceeding 10 seconds, the
MIL will light up. ¥ will go out again at & voltage
exceeding 10V

iR =2528% l

0191-35203
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91600 Function description of Alrbag, Emergency tensioning retractor (ETH)

The housing and slectrical connactions are
designed in such a way that functional failuras
due to interference in the vehicle's electrical
gystemn from the switching-on of slectrical
equiprment, and electromagnetic interference
radiation on public roads, are dependably
eneluded.
New-type belt buckiss, with separate switches
arid resistors, are needed for the purposa of
identifying whethar the buckles are fastensd ar

otherwise and to initiate the ensuing deployment

logic.

Belt buckle, all models except coupe

Belt buckle, coune

4 H-S:\ Ai
&)

Aeicres

191 - 3aBey

31571-34887

o191 - 1888

0191-34858
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91-600 Function description of A

irbag, Emergency tensloning retractor (ETR)

Deployment logic, driver's airbag and ETR

Carntrol module (crash sensor) | 1st threshold passed 2nd threshold passed
Alrbag ETR Alrbag

Oriver's gseatfront Deployed Not daployed Already deployed

passengers seal:

Buckle not fastensad

Buckle fastenad Mot deployed Deployed Deployed

Explanation

I & minor accident, in which the safety belt
provides adequate protection, only the ETR is
activated when the first deployrment threshold is
passed, provided the belt buckie s fastenad.

i a more serious accident, whereby the sscond
threshold is passed, the airbag is also actvated.

Chagssis and Body Manuat - Model 126
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91-600 Functlon description of Alrbag, Emergency tensioning retractor (ETH)

Deployment iogic, driver’'s and front passenger’s airbag and ETR

Driver's seat
Balt buckie

j \

Control moduls

Mot

fastened | Fastened

Frant passenger’'s saal
Frant passenger's saat

Resistor, front

]
passengers

airbag

Helt buckle

Mot
fastencd
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Explanation

In a minor accident, in which the safety belt
provides adeguate protaction, only the £TR is
activated when the first deployment threshold is
passad, provided the balt buckle is fastened.

If the belt buckias are not fastenad or the

second deployment thrashold is passad, the
drivar's and passenger’s airbags will be aclivated
instead of, or in addition 1o, the ETRs
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G1--BO0

Function description of Alrbag, Emergency tensloning retracter (ETR)

Block diagram, overall function driver'sfront passenger's alrbag/ETH
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31--800 Function dest

cription of Alrbag, Emergency tensioning retractor (

ETF)
il

E. Energy accumulator {up to 08/87)

Design
The energy accurnulator is accommodated in a
saparate housing, which is connected by a lead

o the control module.

Method of operation

i tha vehicle battery should fail at the very
rmornent of a collision, the control module and
ignition circuits are powerad by the energy
accurnulator.

Any failure of the enargy accumulator is
indicated by the MiL in the instrument cluster

F. Malfunction Indicator Lamp (ML)

The MIL ig located in the instrument cluster and
is marked SRS (Supplementary Restraint
System).

The MIL indicates the functional readiness of the
airbag/ETR restraint systern. It must light up from
the key pesition 1 onwards and go out again
aiter approx. 10 s {vehicles up to 09/87) or
approx. 4 5 {vehicles from 09/87 onwards).
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91600 Function description of Alrbag, Emergency tensloning retractor {ETR)

If it fails te light up, or does not go out again
after the specified time, there is a fault in the
systam. The fault time is registered by the
contral module and can be read off later.

AN CAUTION]

i# a fault is indicated as above, the entire system
must be chacked as soon as possible by a
qualified technician with a test instrument or {in
the case of vehicles from 09/87) an impulse
counter. The functional efficiency of the driver's
and front passenger's safety belts installed as
standard is not affected by the above.

G. Voltage converter {up ic 0B/87)

Design

The voltage converter is accommodated in a
saparate housing and is connected to the airbag
circuitry by a plug connecior.

N24 Voltage converter
depicied on Mode] 124

18934016

fMethod of operation

The voltage converter fulfills the function of
ensuring a constant power supply of 12 + 4 Volt
to the control module and energy accumulator,
avan when the vehicle battery is low (& 4.0
Wiolts).
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91-600 Function description of Alrbag, Emergency tensioning retractor (ETR)

H. Knee bolsters

The knee bolsters, which are located on the
driver’s and passenger's sides below the
instrumant panal, consist of a protective tube
and cladding.

in combination with the driver's and passenger's
airbags and ETHSs, the knes bolsters offer
ingreasad protection in moderately serious and
serious accidents,

19 =26 B
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