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VW Workshop Manual

This Manual deals with all VW types, models and versions
from 1967 onward.

F

Fresh air heating

List of Main Groups

F 0O Workshop Bulletins
F3 BN 4 Heater for Type 2
F4 BN 2 Heater for Type 1 and 3
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Trouble Shooting and Testing Insiructions F1

Trouble shooting and testing installing heater

By subjecting the heating system to a systematic test, it is possible to localize a defect. For this reason, frouble
shooting should always be carried out in the sequence given in the instructions.

Pull heater flap lever back and select temperature

The following functional defects could occur:

A ~ Heater does not work (see F 1.2/1-2)
B — No warm air flow (see F 1.2/1-4)

C ~ Heater smokes (see F 1.2/1-4)

D — Heat output insufficient (sge F 1.2/1-5)
E - Heatler goes out (see F 1.2/1-5)

In addition, the following can occur:

F —~ Blowers do not switch off (see F 1.2/1-6)

G — Heater does not work at low outside temperatures {see F 1.2/1-6)

If one of the listed defects is found, check the heating system according to the following instructions
{see test chart).

List a"aa;a;f, 7
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BN _4~<€ireulatin9 Air and Fresh Air Heaters for Type 2 vehicles

) -Dmpﬁon S

"The gasoime heater works independently of the vehicle. gine aﬂd :s ms*atied in the eng' e
compartment The heat range can be adjusted by a temperamre regulating: iever T '

Recirciiliting Heatar " Fresh air heater
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F 3-1 Description of Heating System

1 ~ Electric motor

2 — Spark plug

3 — Breaker contact

4 - Safety switch (response time 3-4 minutes)

5 — Temperature regulating switch 42°-135°C

{108°-275° F)

7 - Glow plug
10 — Flame switch (run-on time 150-200 seconds)
11 — Overheating switch 150°-230¢ C {300°—478°F)

Note

12 — ignition coil

15 — Fuel pump

17 — Warning light

18 — Fuse box

19 — Fuse, 16 amp.

20 — Fuel solenoid valve
25 — Time switch

26 — Relay

a— to starter terminal 30

The switching times quoted refer to 12 voits and an ambient temperature of 20° C (68° F).
At lower outside temperatures the run-on time is shorter and the response time of the safety

switch Jonger.

Explanation to wiring diagram (with ignition off)

Terminal 2 of the terminal strip is always energized from starter terminai 30.

When the time switch (25) is turned clockwise as far as possible (the timer mechanism is now
wound up) terminal A of the relay (26) is energized via time switch contact 30/A or via time
switch contact D-A. The relay operates and the warning light (17) comes on. The relay {26)

closes contacts B/M and M/J.

From terminal 2 of the terminal strip current flows via the contact (normally closed) in the safety
switch (4) to terminal 3. Terminal 3 of the terminal strip is energized by terminal 1 of the terminal
strip via contact B/M of the relay (26) — (the relay is energized). The following are connected

to terminal 1 of the terminal strip: the combustion air blower motor {1) and terminal C of the
flame switch. The combustion air blower motor starts to operate. The glow plug (7) and heater
resistor of the safety switch (4) are energized by terminal 1 of the terminal strip by contacts
C/NO of the flame switch {10} and terminal 5. The glow plug heats up and makes the mixture
combustible. From the primary winding of the contact breaker (12) impulses are given to the
ignition coil {(3). The low tension part of the ignition coil is also connected to terminal 4 of the

terminal strip.

Current flows from terminal 4 of the terminal strip via the overheating switch {(11), through the
temperature regulating switch (5) to the solenoid valve {20) and fuel pump (15).
The solenoid valve opens and the fuel pump delivers fuel through the solenoid valve and the

pressure regulator to the jet. Combustion can start.

When the heater has warmed up sufficiently, the flame switch (10) switches over. Contact NO
is then ineffective. The glow plug and the heater resistor in the safety switch are switched off.
Contacts NC-C in the flame switch conduct current from terminal 2 via terminal 1 to the

heater unit.

If the resistor element of the safety switch is heated for 3-4 minutes the safety switch interrupts

the circuit from terminal 2 to the heater unit.

When the heater is overheated the overheating switch interrupts the current for the fuel pump

and the solenoid vaive.

1 - Time switch (25)

If the vehicle ignition system is not
switched on before the clockwork me-
chanism has run down, the time switch
cuts off the heater after about 25 minutes.

2 - Safety switch (4)
If the glow plug is defective, if no fuel is
delivered or if combustion fails for some
reason or other, the safety switch (response
time 3-4 minutes) interrupts the current
flow to the combustion air motor, fuel
pump, solenoid valve and ignition system
because the flame switch does not detect
a flame at the sensor tube and the NC-C
circuit cannot be energized via the flame
switch. To switch the heater on again, the
lever must be pressed in direction of arrow
and reset. The fever must not be operated
until the trouble has been rectified.

3 - Overheating switch (11)
if the blower stops or the ducts are
blocked so that no air can be fed past the
heat exchanger and there is a danger of
overheating, the overheating switch
interrupts the pump and solenoid valve
circuit.

Wiring diagram and explanation Type 2 up to July 1969
' from August 1969
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Trouble Shooting and Testing Instructions F 3.2

List of possible faults

in order to pinpoint a fault in the heating system it is important to troubleshoot systematically.

Always follow the proper testing sequence.

Turn time switch knob clockwise as far as possible

The following faults can occur:

A ~ heater does not work (see F 3.2/1)
B — heater smokes (see F 3.2/2)

C — heat output insufficient {see F 3.2/2)
D — heater goes out (see F 3.2/2)

E — run on does not switch off {see F 3.2/2)
F — heater does not work at low outside temperatures (see F 3.2/2)

See respective trouble shooting chart if one of the above faults is found.

536 805,23  5th suppiement Printed in Germany 3. 71

List of possible defects

1-1
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Heater and Warm Air Duct F 3.4
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Removing and installing /| Fresh air heater
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Disassembling and Assembling Fuel Pump F 3. 6

Fuel pump

Note when Special
No. Description Qty. instructions
disassembling assembling see
1 Pump body 1 pump must be installed F35/2
in vehicle with outlet
union at top {arrow
points outward)
2 Outlet union 1 12 mm wrench; look for if pump ciatters, unscrew F33/2
{pressure side) damage; spherical surface  union nut and moisten outlet
must be smooth; outlet union with fuel; when
union has smaller drilling assembling, ensure that inlet
and is smaller across flats union and cutlet union
than intake union are not mistaken
3 Seal 1
4 Pressure vaive 1 make sure valve is not dirty
5 Seal 1
6 Suction valve 1 if pump clatters after ensure that suction valve F3.3/2
moistening with fuel, is in correct position
suction valve is tilted and
jammed
7 inlet union 1 17 mm wrench; F3.6/1
look for damage; spherical
surface must be smooth;
intake union has larger
drifling and is larger across
flats than outlet union
8 Seal 1
9 Screw 4

Disassembling and assembling
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Pressure regulator and Solenoid Valve F ; 3.8 |

Pressure regulator and solenoid valve

' |
7 2% 2B 2%

& 3 & 1 2 1 u 2 2% 2 221 19 18 17 1
Note when Special
No. Description Qty. instructions
disassembling assembling sea
1 AM 4 x6 round head screw 6
2 Star washer 6
3 Cap 1 vent hole must not be vent hole must face
blocked downward
4 M 4 hexagon nut 1 after setting fuel delivery F 33/2
quantity, seal with paint
5 M 4 hexagon head screw 1 after setting fuel delivery F33/2
quantity, seal with paint
6 Spring plate 1 hexagon head screw (B) must
be inserted through hole
7 Spring 1 spring must be held by
spring plate and diaphragm
cover
8 Flange 1 lift carefuily
9 Diaphragm 1 after removal, place dia- make sure that diaphragm
phragm in fuel is pre-soaked in fuel
10 Valve filter 1 clean filter
11 Seal 1

12 Pressure regulator housing 1

ciean with compressed air

13 AM 4x86 round head screw 1

14 Star washer 2

secure wire lead with

toothed washer on each side

13

Disassembling and assembling  1-1
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Service Installation F 3.20

General

The BN 4 heater can be service installed in the
Pick-up with double cab.

The kit contains the foliowing parts:

1 Heater BN 4

1 Fuel line

1 Air outlet

Hose adaptor
Connecting sleeve
Tube

intake pipe, complete
Exhaust pipe
Bowden cable
Flexible pipes
Electrical wiring

o e )

Work sequence

1 — Disconnect battery, clip fuel hose.

2 — Mark off and drill a 10 mm (*/e in.) hole for
the fuel line in the partition below the tank
support. Clean up edges of hole.

3 — Cut hole for warm air duct as shown by
arrows and clean up edges.

4 — Mark off, drill and clean up holes for exhaust
pipe and mounting bracket boits in left
engine cover plate using tempiate | (see
page F 3.20/1-4).

5 — Drilt second hole for bracket boit to dimen-
sions shown and clean up edges.

6 — Place template 1l (see page F 3.20/1-4)
under the engine compartment on the left
as shown. Mark off and drill holes for
combustion air pipe 28 mm (1% in.) and
for securing bolts 5 mm (*/s in.). Clean up
hole edges.

7 — Loosen bolt on engine mounting (see
arrow). Install bracket and retighten bolt.

a= 7mm (Ffazin.)
b= 145 mm (5% in.)
c= 6mm{("sin)
d= 30 mm (1%wsin.)
e = 10 mm (®sin.)

Installation instructions for Type 2, Pick-up with double cab 2-1
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Description

of Heating System F 4-1

Description of parts

Heat exchanger

The heat exchanger is made of stainless steel.
The cylindrical combustion chamber and the
two annular chambers of the heat exchanger
are connected by two openings (see sectional
view, F 4.1/2-1).

The combustion air blower is connected to the
heat exchanger. Glow plug, flame detector
switch and fuel jet are screwed into the heat
exchanger.

A — Adapter for fuel jet

B — Adapter for glow piug

C — Adapter for flame detector switch
D — Adapter for exhaust pipe

Combustion air blower

There are two fans connected to the shaft of
the combustion air blower. The hot air fan (A)
delivers the warm air and the combustion air
fan (B) draws the combustion air in through
the air intake {C). The vanes on the combustion
air fan (B) atomize the fuel.

A — hot air fan
B — combustion air fan
C — air intake

Glow plug

The glow plug protrudes into the combustion
chamber. The glow plug works only for a brief
period after switching on the heater and is then
switched off by the fiame detector swiich.

539.803.23 3rd supplement Printed in Germany  12. 70
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F 4.1 Description of Heating System

Overheating switch

The overheating switch is installed at the hot
air outlet. If the temperature rises above 360°~
425°F (180°-240"° C), the switch closes. This
shorts the circuit through the overheating
switch and the fuse (see illustration). The
sudden surge of current blows the fuse and the
fuel pump stops delivering fuel.

4-4 Description of parts
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F 4-1 Description of Heating System

Safety switch

The safety switch (response time: three — four
minutes) will interrupt the current to the relay
if:

a — the glow plug is defective.
b — no fuel is delivered.
¢ — any reason preventing combustion,

To switch the heater on again move lever in
direction of arrow. It will spring back into its
normal position, The lever must only be moved
if the defect has been corrected.

Overheating switch

The overheating switch (response time: 360 °—
425° F (180°-240"° C} interrupts the current
to the fuel pump in case of overheating. This
may be caused by a lack of air passing through
the heat exchanger.

in this case the 8 ampere fuse will blow (see
illustration). The defect has to be corrected be-
fore the fuse is replaced.

5-2 Wiring diagram and explanation

539.802.23  3rd suppiement Printed in Germany 12. 70
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Trouble Shooting F 4.2

Trouble shooting with heater installed

To find a defect, a step by step test is necessary.

Switch heater on
The following can happen:

A — Heater does not work
B — Heater smokes

C — Heater goes out

in case one of the above mentioned problems is found, the heater must be checked as follows:

List of possible defects -1
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Pressure regulator F 4.8

2 4 5 7 8 16 17 18 14 " 12 13 3
Note when Special
No. Description QOty. instructions
removing installing see
1 Boit M 4 1 sealed with paint when F4.31
delivery capacity has been set
2 Nut M 4 1 sealed with paint when F4.3/1
delivery capacity has been set
3 Phiilips screw M 4 12
and washer
4 End cover 1 boit {1) must be in hole
in pant 5
5 Spring seat 1 must be located in spring
6 Spring 1
7 Regulating diaphragm, 1 metal washer must locate
complete the spring
8 Valve 1 clean filter
9 Washer 1
10 Reguiator housing 1 clean with compressed air
11 Closing diaphragm, 1 metal washer must [ocate
complete the spring
12 Ciosing spring 1
13 End cover 1 do not interchange with part 4
14 Washer 2
15 Union 1
16 Union nut 1
17 Strainer 1 clean
18 Union 1

Disassembling and assembling

539.803.23 3rd supplement Printed in Germany 12.70




Service Insiallation F 4.20 |

Installation instructions for Model 111

The Eberspacher BN 2 heater is installed in the front luggage compartment on the left side (from
driver's position looking forward).
Note

These instructions do not apply to the Type 1 vehicles with the longer front end
(Model 113).

The kit contains the following parts:

Qty. Description Remarks
1 Heater with fuel pump Type BN 2 / Model 20 13 86
1 Cover plate
1 Fuel hose 5x2.5
2 Clips
1 T-piece
1 Filter
1 Suction fine
1 Pressure line
2 Sealing rings Silicon for the exhaust pipe.
Rubber for the combustion air intake pipe.
4 Brackets
1 Exhaust pipe with cap
1 Combustion air intake pipe
1 Flexible elbow
1 intake elbow
1 Outlet elbow
1 Circulation pipe
1 Warm air outlet
1 Cable harness
1 Switch
1 Sticker Stick on the fuel tank cap.

Installation instructions for Type 1, Model 111 1-1

539.803.23 3rd suppiement Printed in Germany 2. 70
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Service Installation F 4-20

Installation instructions for Model 113

The Eberspacher BN 2 heater is installed in the front luggage compartment on the left side (from
driver's position fooking forward).

Mote
These instructions apply only to Type 1 vehicles with the longer front end {Model 113}.

Tools

Sheet metal cutting tool

Type 1, Model 113 2-1

532.804.23 4th suppiement Printed in Germany 12,70
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Service Installation F 4.20

Installation instructions for Type 1, Models 141 and 143

The Eberspacher BN 2 heater is installed in the front luggage compartment on the left side (from
driver's position looking forward).

Tools

. Sheet metal cutting too}

Installation instructions for Type 1, Models 141 and 143 4-1
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VA1 3 uj pejupd W8 €27908°86%

€=p €L pue L) S|opo ‘L odA) Joy suonaniysu; uone|jeIsu]

%18

uomn

GTxG 9S0H

§'11x8 v Bup Bujjgag

S'6xG'EE MING

V9V eysepy

L€ ¥ iousem

9 W 1usem

NN

0Exg W Hog

ZxE'9C 8SOH

1NU papnuy

asoy janj sof dwen

auij jony 103 v00id |

uoayMNnosy

ssauigy 9|qen

YOUMS

asoy jang

9501 jony J0) JSWIIDIS

SLx9 W uog

aeid 18ADD

= e [0 fem fo o fo b o 0 |04 fom e (00 {00 [ o= foN [N 0N fom [ fom

odid e LORSNQWOD 10} jBag

uonejeIsul

aieioe; o) Aeids suools Ajdde eag

adid Jle uoHSNQWOY

19100 Je Wi

adid uonenoid s Joj Bul Buljees

1802 12N UOHRINDID Iy

183199 “JONDP UOHBINOHD Y

U 30NP UCHEINOHD By

194001 {{RISUL USY} ‘SI9ORIG OF yoene Suunow Jagqgnl pepuog

U0y JexoRIg

ioysem Bugjesg

19)US0 JayIRlg

g8l ‘Jexoeig

UOHDAND MO}j SMOYS MOLR oy 1eng

£¥1 pue 1p] Sjopo ‘| edA ] J0} SUCHONIISUL UOKB]EISU] (48 4

duejn

adid 1sneyxe ‘Buit peiede ]

adid 1sneyxs ‘Buu Buyesg

AADIOS [BIOU! J89US (IIM T Well 0] aindes MOQje Isneyxy

uone|eIsul syelijioe; o} jio odid 1sneyx3

(0 SN Pl N O S Rl B O PO O [ B e B o e Ll

18188

v (SN e 0 © (S [0 |00

298
suogongsul Buljguuasse uaym sjoN e} uonduoseg
1eads

=}
z

QN-.Q “ uone|jeISUf 891AIRS

uonejieISu} 99IAIRS °N-.v




1ok Ul pauLg Yig  £2'908°6ES

‘sdiuejo Y 9INdas pue sasoy [onj JjeIsuf — L

“jUE] Ylesuiepun auif jenj joj eoaid | jjeisuj — g

asoy jony Buundes dweyy =
8joy ("ul 9sfy,) W OZ Ul PaMBsU] JBWIWIOID = )

‘UMOYS SB 3S0Y [any {jBIsu} — G

‘[ess ay3 ybnosyy (ul z¢f,) ww 0
ses) e jo0ofoxd isnuw edid 8yl "msios
{BISW JO8YS B YIM 1l 9Jn09S pue 1l Lesul
‘adA} J1e UOHSNQWIOD 8Y} IO [ |BOS 83 jjRISUf —

"H 8oy (Ut ==/;) Wwi g — €

0 > m uone|eIsu] 8iAIeS

€¥L pue Ly} S|epoy ‘L edA ] 10} suononIIsSUl UoneEjjEISU] 4

183081q JUOL} 10§ BjOY WW / = ©
18)0BIq JBIUSD JOJ BjOY W / = 4
SMOIS
18Y081q JBal 10} S8|OY (‘U zef) Wl £ OM] = J
*JONP UOHRINOND 11e 13JU80 0] 8joH =
-adid sie UORSAGUIOD 10) 8J0H = O
-edid isneyxe 10} 8j0H = g
*JONP UOHBINOND Jie JBdl 10} 8j0H = Y

:SMOJ[0} SE SBJOY B} [JLP 40 IND — T

‘Ajoleindoe paledo] aie 8|0y Ayl 1Byl 9iNSUS O} Seale a0uslael
oy} 1sutebe Apadoid peoejd 8q 1SnwW 18pioq NOB|G OpIM B ylim pajiew sa1ejduiel 8yl JO Sopis oy}

‘[eLIS1BW SjgRIND S10W JO 1IN0 sajejdus) 8yl IN3 O} PASIAPE 2l SI19)eay SNoISWNU {[eISul OUM Siajeaq
"Ajuo abesn sewi Mmaj e 104 papuaiul aie Q- pue g—~/0Z ¥ 4 abed uo sejejdwe; ayy
830N

's3joq Bunnoas juel 8yl JO S1ajuad
oyl yum paubije aq isnw | ajejdwsl uo sul
{ediusA ay | uoilisod ul sareiduia) inoy8oeid — |

-abewep asned Jou s90p uonensusd
1Yl aIns axew sAemie ssjoy Buijip SiIYM

uonne) aouanbas oM
"(01-v pue 6—p

107 ¥ 4 sebed ses) sajejdwel ays 1no0 ) ~ G

o Buiulg yuswipedwod obebbng ajey — ¢

N0 je3ym areds el — ¢

‘O Sfesym U0y ylog et — g

‘desis punoib Asenieq 109uu00sIg — |

uonesedaid

uole||eISU| 90IAIBS °N-.v m




1700 AuBuueD Ul pelild  juewelddns ig £2908°6S

L= ¥ €PL pus Lyl S|9PO ‘| edA ] 10} SuolONIISUY UORRIjEISUY

-Buuuni euib
-Uo SjoIyeA ylm uoneiedo lejesy 3ooyd — LZ

-dens punoif Aleyeq 108uuo] — 07

-dey} jue) jong UO 1ONONS jRISU] —~ 61

-ajejd J9A00 19188Y [jRISU} — 81

“JOUIBIUOD JSUSEAM DISIYSPUIM pUR [98ym
aieds ‘Buiulf Juswpedwos abebbn; fjeisu) ~ £1

‘jeued
juswiuedwos 03 JoNp 193UBD YoeNRY "10Np
U0 JO 1881 JOAO JOND UOHBINDAD 1B J9JUSD
opIS “ielesy JO juOly O} Jonp uoneno
10 4B U0 108UUO7) 1813y O} [B8S YlIM
210]dWod 10NP UOHEINOAS Jie 1eal 19suuo) — gl

ON-.W m uoiiejjeisuj adiAIeg

i
i
i

£V pue Lpl SIOPOAl ‘L adA ] 10} suonoNIISUl UONEjjEISU] 9~

‘uonoaIp
MO} 8U} SMOYS JS}jlj 8yl UO MOME 8Yy)

230N
83y jeny jeisuf - g

'S}o0RIq 991Y] Y} UO 18jEeY [|eISul — |

iges ‘JONp UOHBNAND IIY = Y
193084 188Y = O

194081 JBJUBY = 4

10y08Iq U0 = O

1ees = N

"JONP UOHEINDAD Jie JBal {[BIsu] — £
"jees adid jsneyxe jesu| —zi

*10188Y 10} SI9NORIQ BAIY] [jRISU] — ||

*YONMS Jajeey 10} GOUN = W

‘U0 GO} MBIDS pue
UOSYDINISE YW BjOY Ul YOIMS aInoesg — Qi

1§71y 4 weibeip Bumim
Ul UMOUS SB UO}IMS O} SeliM J08UU0D —§

youms 191esy oy jeued
JUSWINASUL Ul 8joy ("ul »*f;) Ww G} e Jjug —8

uonejjRISU| 80IAI8S oN-.v m




—
@ @
i 1
. {uiZ€/e)
{u Z€/g) wwoy
wwgy,
L BlEW
C,.wwcumm \‘/
il \
\ /
\ |
\ s e

(w ZEg)
EEam







