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FROCESS SPECIFICATION NO.C.E.P.8. 24

OVERHAUL AND REFAIR OF SMITHS COMBUSTION HEATERS FOR
DIESEL MULTIPFLE UNITS

Introduction

The unit functione as an oll fired air heater in whioh fresh or reoi.mn.!.ltod.
warming air flows over a aombustlon ohmbar/heat exchanger.

Fuel o0il is delivered by a pump, into en atomlser cup which causes the fuel to break
up into a fine spray. During the siarting oyole, thim sprey ie ignited by a glow plug tut FR
combustion is melf-sustaining once the rum—up has been coapleted. Adr ie drawm h:to_the mbnatinn-
chamber by a combustion mir impellor. : : et

The carriage warming sir ie forced over the heat exohanger an eleotrie motor dr:l.vm
fan. The auxiliaries, (atomimer cup, fuel pump, combustion air impallor) are driven fmu an’
extension of the motor shaft. :

Gane:

Thia specification details the process to be followsd for overhaul of the Zmith's
combuntion heater. Thia revised imsue takes inte account the replacement of the exooss heat
thermostat by the oombined flame detection and overheat protection unit (see Engineering !nitmotiou 2
WDS6) and improved insulationm of glow plug (see Engineering Inmtructien MDSB).

k3 ad endioes
A. Technical Date for motor overhaul
B. BSetting Ganges
C. Fault finding chart for complete heater tost.
Attached Disgrams
Fig. 1 Mark IIE heater (complete)
Figs 2 Mark IIB heater (complete)
Fige 3 Fuel Pump Sub-Amgembly
Fig. 4 24-V eleoctric motor
Fig. 5 Puel polenoid valve

Fig. 8 Resistor Box, Single Helay

Pig. 10 B ded % portation stands for complete heaters.

Fig. 11 Combined flame deteotion and ovarheat proteotion mnit.

Toole and Materisla

Fuel qil OClass A.B82BS9 (for rail traction use) BR.Cat. No. 27/12001

Sodium metasilicate BR Spec. 612/3 BR.Cat. No. - 7/67035
* Solvent 60 E‘mmo) BR.Cat. No. 7/68180
* Solvent SBp11(Shell) BR.Cat. Ho. 7/68268 -
# Solvent Trichloroetheme 1:1:1 BR.Cats Noe = 7/21050

* IMPORTANT The relevant eafoty precautions must be carrled out befors and dnring
uge of these molventa.

Refined Burning 0il (Paraffin) ; BR.Cats No. 27/6900
Fine Orinding Paste - BR.Cat. Ho. 1/10451
Litbium Based Grease to BR.6T3/3 BR.Cat. No. 27/1350 -
. Esso Beaccn 325 Grease BR.Cat. No. 27/2050
1* sealing and masking tape (Scotoh Tape No.472) BR.Cat. Mo, T/60505.
Sealing wax (Chatterton's No.4 compound). BR.Cat. No. T/18009

Soft Jointing compomnd ("Hermetite™ Red Paste) BR.Cat. No. -7/60180
Autostic BR.Cat, No. 7/1600




Toocls and Materisls (Contd.)

Test Rigs

Reference Speoifications

Operations

1.

 Olass shot for 'Veon-blast' plant size 45 - 75 microns .
Sodium metasillicate Bosoh plant

. Voltmeter 0-50V D.C.

: Dismantling the Unit % (see figures { and 2)

These fuel purp itens wust be identified and kept in a -stcm;x Be

Air-drying vernish, Sterling (B.8) 005-0008.
'"Vaou-blast' plant with compressed air supply st 45 p.-.i.
Argon aro welding supply

Armeter C-104 I.0,

Hand Strobomoops

'"Fyrite! exhanst gue analymer or equiwalent
Spanners and mookets U.N.F., B.i. and B.3.P.
Wire brush BR. Cat. No. 5/4167

Stop clock

Press (bearing extrastion)

Date tags

Puel solemoid blanking plugs

Tools

Magter test fan A.T. 9181/F
Blanking plate W.A.T. 1492 ;
Adapters for bearing extraotion :
Flame ring ertractor (Smith's tool C.B.H. 1910} or equivalent (Ses Appxe 1] 113.4)
Flame ring setting sorews (Smith's tocol C.B.H. 1300)
Atomiser oup setting gauge (see Appendix B Fig.1)

Foel delivery pipe setting mt (see Appendix B Fig.2 snd 3)
Dramsay atomiper cups

Rigs are required to test the following componemist-

" Fuel solenoid valve
_ Elsotric motor :

- Fuel pump
Complete heater

C.E.P.S. 456 Overhaul of D.C. Fractional H.P. Machines.

1+ Dimmantling the wmit

2. Cleaning of components

3 = 20 Overhauling and %esting of componenis
21, Re-aswembling the wnit -

22. Rinel testing of complete heater
23, Transportation

" The following procedure is rocommended for dismantling ‘I:ru.t this may be varied to sui
loosl layout, The figures in brackete refer to items on the diagrams aunbered Q. !
lppropmtu diagran Ho, is given at the head of each sub-accﬁ.m-

wrs; 411 components and sub-asmemblies are interchangeable betnm hntou sxaep thq fu.e
© pump phtm assenbly (ses figs 3) comprising ofi= -

- pisten (211)
" oylinder {212)
bearing plate (213)




Dismantling the Unit (Contd.) i
1.2 Combustion air inlet and inlet baffle (mee figure 2)

1.3

1.5

146

1.7

1.8

1.10

Remove the inlet baffle and wneorew the ocombustion air inlet tube (134).
Exhaust tube (ses figure 2}

Unsorew the nut (247) inside the exhaust tube (246) and withdraw
Withdraw the fuel drain wnion (131) (ses figure 2)
Fuel pipe work (see figure 1)

Remove the fusl solencid cover (21)

( Digoonneot the union nute (12) at the male adapter elbow (14) and the fuel molenoid
24).

Remove the pipe assembly (11) and withdraw the fuel inlet union (15)
Disgonneot and withdraw the glow plug as follows (see figure 1)1—

ﬁag Remove the glow plug oap (1) and terminal (101)
b} Remove the glow plug cover plate (6) and withdraw the glow plug (7)

Disoonnect and remove  the flame deteotor thermostat as follows (see figure 1)i-
(a) TDieconnect flame deteotion/overheat groteotion unit by releasing the main

terminal block cover (item 1 Fig. 11) end dimconnect the wiring from the main
terminal block (item 2 Fig, 11). Separate thermistor leads by relsasing snap-on
eonnectora (item 3 Pig. 11).

the terminal block cover.

(b) Withdraw thermistors (item 4 Fig. 11) complete with PIFE leads attached using
oare not to exert strain to the themistor pellet connectiens.

Dismantle the terminal box semembly as follows (mee figure 1):—
(&) Remove the main terminal blook sover {126)
(B) Remove the cable saddle [252) which secures the harness (255)

(o) Disconnect all leads from the main terminal bleek (127)
(d) Remove the cable harness (255)

Diemantle the voliage regulator a= follows (see figure 1):-
{a} Remove the resistor box assembly (97) from the outer caze.

(b) Disconneat the resistor box from the terminal blook moulding (123) on %he
outer case

Diamantle the fuel solenoid as follows (see figure 1):-
(a) Dimconnaot the three bayonet comnectora (31) to the fuel solencid

(b) Unscrew the two valve loocating bolts (22) and remove the fuel solemoid (24).

‘Disconneot the baymet conneators to the motor (176) {see figure 2)

Withdraw from the ocuter came the Ilotor/{ual wnp/halt exchanger asmembly 2s follows, and
dismantle (mes figure 2):-

(a) Unscrew the nnts and remove the bolts securing the rear steady casting {223) to the
outer casing.

Withdraw the rear szteady casting/motor/fuel pump and heat exchanger aseemblies comple
(b} Unsorew the bolts(232) on the motor yoke and remove the rear—steady casting

(o) Separate the motor (151) and fuel pump sub-sssembly (178) by removing the
mtor/punp seouring nuts (233)

(d) Use a socket spanner to separate the heat exchanger (238) and fusl pump
sub-assembly (178)

(e) Remove by hand the flame ring (242) from the heat exohanger (238). In cases of .'
diffioulty, use the speoial 'Smiths' extraotor tool C.B.H.1901, or equivalant;
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Dismantling the Unit (Contd.)
(e Appendix 'B' figure 4)

Cle: of ta
Components muat be cleaned as detailed in the appropriate overhaul seotioms {3-20).

Where the 'Vacu-blast' process is indicated, use glass shot slze 45 — 75 mlorcne at
an air pressure of 45 p.s.i.

Where the 'Vmon-blast' plant ie not available or not permitted to be used, all items

must be cleaned in a 'Bosch' plant containing an approved cleaner to B.R. Cat. No. 7/5?035
followed by a rinse in clear water.

Circulating air fan {zee figure 2}
3.1 Clean the cireulating air fan (147) in a 'Vacu-blast' plant.

3.2 Examine the fan for defects, paying particular attention to the blade roots, If there
are any serious defects, the fan must be renewed. 3

Combustion air inlet—tube and exhaugt tube (see figure 2}
441 Clean the air inlet tube and exhsust tube in a 'Vacu-blagt' plant,

4.2 Check for damage the taper thread on the combustion air inlet tube (134) by screwing
it inte a re-conditioned pump sub-aseembly (178). Renew if the threade are damaged.

4.1 ' Examine for damage, the exhaust tube {246). Check that there is & 3/32“ outward swage
at the bottom end, for retention of exhaust cowl. Renew on condition.

Long fuel drain unien. Male adapter elbow and fuel inlet union (see figures 1 mnd 2)

5.t Clean the above components in a 'Vacu-blast' plant.

5.2 Vigually examine for damage the union taper surfaces on the fuel inlet union
(15 in figure 1) and male adapter elbow (14 in figure 1). Renew on condition.

Fuel Pipe Assembly (sece figure 1)
6.1 "lean the fuel pipe asgembly in 'vacu-blast' plant,

6.2 Examine the fuel pipe assembly {11), paying particular attention to the union taper
and nut, Renew this assembly complete if any component ia. damaged.

Glow Plug (position indiceted in figure 1 but not illustrated in detail)
Tt Examine the glow plug cap (1) and cover plate (6). Renew on condition.

T.2 Remove the element shroud and clean with wire brush. Examine the shroud for damage and
renew on condition.

Te3 Glean the element in approved solvent B.R. Cat. No. T/zmﬁo.
T.4 Examine the slement for breakage, corrosion or distortion and proceed as follows:-—

{n) If the element ie sound and the spindle is not distorted, proceed as in 7.5.

(v} If the element ig defective proceed as in T7.6. 3

T.5 (s} PEnsure that the element is in position and check the insulation to earth by
'Flash® testing at 240/250 volts for 15 seconds, Using test probes connected
to a main gupply and in series with a lamp not exceeding 100 watts. Apply one
probe to a point on the body of the glow plug and the other to one of the
terminals. If the lamp does not glow, then the insulation is acceptable. If
the lamp glows proceed az in 7.6.

{b) Wipe the glow plug body using 2 clean fluffless cloth damped in approved
golvent to B.R. Cat. Mo. 7/68180 or 68268,

{c) Renew any damaged washers and sealing rings.

(a) Refit the element shroud,

Continuedsass - :




1.

8.

=5 =
Glow Plug (position indicated in figure 1 but not illustrated in deta,il)(Ccntd.}

Te6 {a} FRemove the element and the ceramic base in Which the element i secured.
Tiecard the element. :
{o] Wipe the ceramic base with a clean fluffless cloth damped in approved solvent
B.R. Cat. No. 7/6B266 or 68180/21050. Examine the base for damage and renew

on condition.

{c} If the spindle is free from distortion clean the glow plug body in approved
solvent B.H. Cat. Mo. 7/21050. Renew the glow plug complete if there is
distortion.

{d)} TDismantle the glow plug and examine:-—

glow plug body
epindle
waphers and senling rings
(ceramic, copper and rubber)
spring
retaining collets.
Renew on condition.

(e) Make up a new element. Use 12 S.W.G. KANTHAL 'A' wire to make a 5 turn
coill of Tmm. former diameter and re—assemble the glow plug complete.

(f)}) Test the insulation resistance se detailed in section 7.5(a).

':8) Ingulate the space behind the ceramic washer with a light coating of Autostic
(B.H. Cat, Ho. ?/1600) to prevent carbon deposits from causing earth faults,
24 hours should be allowed for the Autostic to dry before the glow plug in
used. The method of coating is by meens of a brush (B.R, Cat. No. 5/2396),

OQuter Case {see figures 1 and 2)

8.1 Seccure looge leade and protect the terminal pillars with appropriete nuts before
cleaning.
B.2 Immerge the outer case in aiﬂosch'containing an approved cleaner to B,H, Cat.

No. T/67035. Rinse with a water jet and dry.
B.3 Renew the grommets (129) and (130} on condition.
8.4 Check terminal block for demage. Renew individual units &8s necessary.
Rear Steady Casting (see figure 2)
9.1 Clean the rear asteady casting (223) in"Wacu-blast "pla.nt.

9.2 Examine the boszses on the yoke which supports the motor. Argen are weld any
fractures on the yoke.

Fuel Solenoid Cover (21), Main Terminal Block Cover {126), and Vented Resistor
Box Lid {98) (see figure 1)

10.1 Clsan the above components in 'Vacu —blastplant.
10,2 Examine covers, Hepair or renew on condition.

Harness Assembly (255) (sece figure 1)

"
1.1 Wipe the Harness assembly with a clean fluffless cloth damped in approved solvent
to B.R. Cat. Mo, T/68266 or 7/68180.

11,2 (a) Examine the plug {256) for damaged pins. Dismantle the plug and repair or
renew on condition.

(b} Examine the plug for damage on the outer cover, Renew complete if the outer
cover is distorted.

{c) Viawally examine the bakelite moulding without dismentling the cover. Renew
the plug complete if the moulding ie cracked.

11.3 (n} Examine the outer sleeve (257) for tears or signs of damage wherc connected to
the plug. HRenew the outer sleeve if any damage iz found.

(b} Examine the outer sleeve/plug clip and ensure that it is nipping bul not bitimy

into the insulation. Continuedsess



12.

i

Combined Flame Detection and Overheat Unit. (See Fig. 11)

12.1

(a) Fxamine thermistors for signe of mechanical damage and replace as necegsary.

{b) Temt the remistance of thermistors with Avometer for electrical continuity.
Replace TH1 if resistance is lower than 30 Ohms or greater than 90 Ohma.
Replace TH2 if resistance ie less than 20 Ohms or greater than 250 Ohms.

Take care not to handle the pellets with the fingers while ~making this test as
readingse will be affected by body heat.

Remove cover from the control box (item 5 Fig, 11} and wvisually examine the components
in the box for any signs of mechanical damage. Renew relay RL1 (Item & Fig. 11) if
the contacts ara badly worn.

TFuel Sclencid Valve (see figure 5)

13.1

13.2
13.3
13.4

13.5

13.6
13.7

13.8

Uneerew the locking serew (3.6) and withdraw the spring washer (45), locking plate (35)
and gpacer {34).

Unecrew the filter adapter (42) and valve seat adjuster (33).
Hithdraw the bobbin (38) and spring (37) from the valve body (32).

Clean all other components by wiping with & clean flufflees cloth damped in approved
solvent to B.E, Cat, Ne, 7/210%0 or 66180 or 7/68266.

Examine:—
(s} the *0' ring (40) on the valve seat adjuster (39) for signs of deterioration.
(b} the filter adapter (42) to ensure that the gauze is undamaged. Renew as necessary.

{c) the sealing ring (41) on the filter adapter (42} for eigns of damage, Renew as
necesgary.

{d) the valve body (32) for cracks at changes in mection. If any are detected, then
unscrew the valve body securing nut (44) withdraw the solenoid valve coil (25)
and renew the valve hbody.

{e) FExamine the three lead terminations {31} for damage, Renew as neceasary.
(f) Check for broken or weak springs (37) and renew as necessary.
lte—aszemble the fuel solencid valwe without the locking plate (35}.

Repetting the fuel solenoid valve:r—

{a) Connect the fuel solenoid wvalwe to the test rig, Dnergise the coil from a
24 volt D.C. supply and screw up the valve seat adjuster {39) until the bobbin
(38} is heard to strike the pole ploce. Note this position.

(h} Continue screwing in the valve seat adjuster (39) while repeatedly de-energising
and energising the coil circuit.

The striking noise will become less proncunced until it ceasos completely.
Thig is the position of zere 'air gap'.

(e} Unscrew the valve seat adjuster (39) to the noted position in 13.7(a). This must
be at least one third turn from the pesition of zero 'air gap'.

Teating the fuel solenoid:-
’

(a} Connect the fuel solenoid valve to a slave fuel pump Tumning at 3500 r.p.m. with
a suction lift of Aft. With O volts supplied io both solencid coila the valve
should not open. Slowly increase the voltege to both coile and note the value
when the valve operates. This should be hetween 16 and 18 voltas. If the veltase
is outside this tolerance then adjust by means of the walve seat adjuster (39)
until the correct value is obtained. If the correct setting still cannot bo
obtained strip the valve bedy aes detailed in item 13.% and remew the coils.

{b) With the valve connected as in 13,8(a), open the valve by applying 18 volts 1o
both coils. Switch out one cpil and reduce the voltage on the holding coil. ''he
valve should close when the voltage across one coil falls below 12 volts. If the
valve closes above 12 volts, adjust the valve seat adjuster (39} until the correcct
value is attained, If the valve cannot be corrected by adjustment then strip and
change the coil as detailed in item 13.5.

Continuedssas




13.

14.

15.

16.

flesuges

Fuel Solenoid Valve {see figure 5) {Contd,)

13.9

{c) With the valve connécted as in 13.B(a) apply 31 volts o each ecoil in turn.
Ensure that the valve deoes not open with either coil energised.

(d) Apply fuel oil pressure of 1501bs. per sguare inch to the valve inlet and check
that there is no leakage from the valve seat, Apply the mame preggure to the
valve outlet and ensure that there is no leakage from the castings (32) or valve
seat.

(e) Refit the locking plate (35) and ensure that the fuel solenoid still operates
within the limits specified in 13.8(a) - (e).

Apply varnish seal to the valve body securing nut (44).

Flame Ring (see figure 2)

1.1

14.2

4.3

14.4

Lift the tongues which secure the asbestos sirips {243) and (244) in the flame ring
(242) and withdraw.

Clean the flame ring in a "Vacu —blast'plant.

Zxamine the flame ring, paying particular attention to distortion in the blades.,
leform these to their original profile.

Renew the asbestos strips,

Heat Exchanger (see figure 2}

15.1

15.5

Examine the heat exchanger {245) for evidence of serious distortion. The baffle in
the combustion chamber portion, should be circular and not oval, Renew the heat
exchanger if dietortion is found.

Dislodge the carbon depesites by shaking and lightly tapping the exterior. Uss a

compressed air supply as necesgary.

Clean the heat exchanger in aiBosch*containing an approved cleaner to B.R. Cat.
No. 7/67035.

Examine the heat exchangar for leaks as followe:-—

Flace the heat exchanger on its end, pump end upwards, and fill the combustion
chamber with cold water almost up to the glow plug part, taking care not to epill
any down the circulating air jacket around it. FExamire the area around the four
radial ports for water seeping through inilo the circulation air jackets. If the
heat exchanger is of the later type with fillet welded radial ports, it muat be
renewed if leaking., Earlier types with feather welded radial ports must be repaired
ag in section 15.5.

Repair leaking heat exchanger as follows:-— -
(HEAT EXCHANGER WITH FEATHER WELDED RADIAL PORTS ONLY)

{a) Grind off the feather weld seam on the forward end of the combustion chamber and
remove the inner chamber.

{b) Weld the defective radial port using argon-arc or snother approved method.
(c) Replace in position, the immer chamber in the outer chember, and argon-arc weld.

(d) Test for leake as indicated in 15.4.

Voltage llegulator (see figure 8)

16.1

16.2

16.3

Clean the voltage regulater by blowing over the resistors and relay with clean dry
compressed air.

Examine the resistors, cables and relay for mechanical damage. If damaged, dismantle
the regulator as detailed in 16,4 and renew damaged components.

Check the operation of the voltage regulator as follows:—
NOTE : If the weltage regulator is correct or can be adjusted fo satisfy the test
schedule no further overhaul is required. If the regulator cannoct be adjusted

to operate within the limite specified then the regulater must be dismantled
and repaired as detailed in item 16.4 = 16.8 inel.

Continued....
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16, Voltage Regulator (see figure 8) (Contd.)

(2} Connect the regulator in series with an overhauled glow plug. Connect a
20-30 wvolt D.C. supply to the regulator, with the positive connected to the
input terminal of the tapped resistor; R4, and the negative to the glow plug
spade terminal.
(b) Place the regulator horizontally with the vented cover upwards.
{e) hAdjust the input voltage to 20 volts and measure the voltage across the glow
plug. This must not be less than 3.7 volts. hdjust the variable resister 4
to suit,
NOTE : The regulator relay should not operate.
(d) Increase the voltage slowly and note the glow plug voltage at which the
regulator relay operates. This should be between 4.6 and 4.8 volta., Adjust bhe
relay to suit,
HOTE : When the relay operates the voltage acroms the glow plug should fall to between
4.1 and 4.3 volte., If this is not obtained adjust the variable resistor R4
{with regard to the minimum low voltage set out in o above), to suit, If the
correct value still cannot be obtained check the wiring and if correct dismantle
the regulator and check as detailed in 15.4.

[#) Increase the input voltage to 30 volts., The voltage acroms the glow plug must
not exceed 5 wvolta,

16.4 If the voltage regulator is damaged or faila the test sequence set out in 16.3_
dismantle the woltage regulator as follows:-—

(2} Remove the vented 1id (98).
(b) Disconnect the resistor cables.

(e} TMisconnect the insulation strips {(110) and withdraw the resistors complete
with insulated strips from their housing.

(d) Remove the relay.

15,5 Examine resistors for broken or damaged coils and loose or missing fixing screws.
Check that the sliding collar is tight on variable resister R4 end ensure that
adjacent resistor elements are not touching each other. Repair or replace as
necegsary.

16.6  Examine and overhaul the relay as follows —

(a) TRemove the relay cover

(b) Examine the relay for eigns of mechanical damage, ovérheating, dry soldered
Jjeints on the terminale or broken connectiona. Where dry jeints are found,
remove the old solder, clean the terminal with a small wire brush and ro-
solder. Renew the relay if any of the other defects are found.

(¢} Replace the relay cover.

16.7 Examine the vented 1id (98) and case (100). Correct any minor distortione, or replace, as
appropriate.

16.8 Re-assemble the regulator and test as detailed in item 16. 3.

18, Electric Motor {see figure 4}
18.1 Momantle as followm:—
(2) Remove the commtator cover (152)
(b} Lift the brushes {160)
(e} Remove the rear clemp plate (154) and front clamp plate (153)
{d} Remove the nuts (44) from the 0.C.E. of the fixing studs
(e} Withdraw the armature {158) complete with the end shield

(£} liold in a vice each bearing locking nut (174) and remove frem both ends of
the armature spindle, Remove the spring (170).

Continued.sss
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18, Electric Motor (see figure 4) (Contd.)
(g} Use a hide mallet to separate the armature (158) and 0.C.E. housing {155)
{h) Use press and adaptors to remove the ball bearings (173) from the armature,
18,2 Clean the motor in accordance with Process Specification C.E,P,5.46.

18.3 Examine and Reconditien the Carcase and Field System in accordance with Process
Specification C.E.P.3.46.

18.4  Examine and Ntecondition the Armature in accordance with Process Specification C.E.P,5.46.
18.5 Examine and Recondition Brushes in accordance with Process Specification C.E,P,5.46.

18.6  Examine and recondition Ball Bearings in aceordance with Process Specification
C.E.P.5.46.

NOTE : Technical data required for overhaul in 18.3 — 18.6 is given in Appendix *A*.
18.7 Re-assemble in reverse order to 18.1 carrying out the following operations —

(a) Fit bearings ueing press and adaptors to ensure that they are correctly fitted
and run true.

(b} Use a sealing wax to D.R. Cat, No. 7/18009 to fill the interstice whers the motor
leads pass from the capacitors inte the body of the motor.

{c) Seal the commutator cover {152} to the motor carcase with 10 sealing tape to B.R. Cat.
Ho. 7/60605,

(d) To seal the rear clamp plate (154) to the motor carcase use a soft jointing
compound, to B.R. Cat. No. 2/31828.

18.8  Test as follows -

{a) Fit the master test fan AT.9181/F which is designed to reproduse full load
conditions on a service heater.

(b) Using a stroboscope, adjust the supply volte to obtain & motor speed of 3500 r.p.m.
Run the motor for 5 minutes at this speed.

(e} After 5 minutes measure the surrent and voltage. For i-—

Mk. I heaters, thess must not exceed
T.5 amps, 24 volts

Mk, II IIA and IIB heaters, these must
not exceed 7.9 amps, 24 volte.

If these currentz are excecded check that the motor is correctly assembled paying
particular attention to the bearings.

(d) Check the insulation to earth by 'flash’ testing at 240/250 wolts for 15 seconds,
using test probes comnected to a mains supply and in series with a lamp not
exceeding 100 watts. Wrap a single turn of bare wire around the commutator
periphery. Apply one probe to this wire and the other probe to the shaft or core.
If the lamp does not light then the insulation is acceptable.

HOTE : The reconditioned and tested motor should now be fitted to a reconditioned pump

and the pump tested for correct output, see item 19,15, Should the motor require
replacing, the pump must be re—checked =ms the combination is & matched set.

19.  Fuel Pump Sub-Assembly (see figure 3)
19.1 Digmantle the Fuel Pump Sub-Assembly as follows:—
{a) Remove the swan-neck fuel delivery pipe (188)
(b) Unscrew the anti-radiation disc {180)
" (e} Hemove the anti-radiation disec adaptor (181)

(a) ltemove the atomiser cup (182}, shims (183/184), and combustion air fan {18y)
from the driving shaft (205).

Continuedssss
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Puel Pump Sub—Aspembly (see figure 3) {Contd,)

{e) Hemove the ring seal (184) and sealing washer (222).

(f) Unscrew the main assembly securing nuts {63). This aplite the sub-asgsembly into
three major componente as follows -
Rear casting 219 )
)
bagic pump assembly )
!
)

forward casting {187)

194141 Basic Pump Assemb;x Digmantle the pump assembly as follows =

19.2

13.3

19.6

(a) Remove the cylinder cover (217), outer gasket {214}, cylinder spring (215)
and eylinder flat washer (216} from the pump.

(b} Remove the cylinder (212) and gate piece {207) piston (211) complete. Withdraw

the gate-piece (207) and piston {211} from the eylinder (212) after removal from
the basic pump assembly.

{c) Remove the bearing plate {213} and ececentric shaft (202).

HOTE : The piston {211}, cylinder (212) and bearing plate {213) must be kept as a
matched set during repair. They are identified by a number stamped an the
cylinder and bearing plate for this purpose.

(d) Remove the inner gasket (204).

(e) Examine the inside of the pump body {194}, If there is no grease, then the driving

shaft (205) bearing bush is defective. Digmantle the bearing aesembly as detailed
in item 19.9 (b).

Cleaning
Glean the following components in 'Vacu -blastfplant (see notes in section 2).

{a) forward casting (187)
rear casting {219)
anti-radiation diae (180)
Atomiser Cup (182)
Combustion Adir Fan {183)

(b) Remove the dummy plug in the pump body {194) and clear the worn gear housing of
grease. Clean this and all other components by wiping with a CLEAN fluffless cloth
damped in paraffin to B.R. Cat. No. 27/6900,

Care must be taken not to scratch or damage the piston cylinder and bearing plate during
cleaning.

NOTE : Abrasives MUST HOT be used on any of these components.
Examination and Repair
Rear Casting (219)

Engure that the studs are not loose and the threads are in good condition.

Forward Casting (187)

Examine the luge on the casting and Argon-arc weld any that are fractured, Framine the
ring (190) and Tenew on condition. Examine the ring seal (186) and renew on condition.

Anti-Radiation Dise (180)

Renew if distorted.

Atomizer Cup (182)

Ensure that the cleaning process has dislodged all carbon in the enclosed area of the cup
by tapping on a hard surface.

Continuved....
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Fupl Pump Sub—Assembly (Contd,)

19.7

19,10

19.11

Combustion Air Fan (185)

Fasten down the locating tongues of loose blades. "Renew the fan if any blades are
exceagively distorted,

Swan-neck fuel delivery pipe {188}

Ingure that the pipe is clear by blowing through with clean dry compressed air.

Pump Body {194)

(2] fxamine the lugs on the casting. Argon-arc weld any that are fractured,

(b) Insert a feeler gauge between the worm and pump body to check the lengitudinal
play in the driving shaft. If the play exceeds 0.003" or the lateral play is
excessive, DR the bush was found to be defective as a result of examination in
19.1.1(e},dismantle the pump and renew the bush as follows:—

Remove the flexible shaft (218)

combustion air fan pin (196)

and worm locating pin (198)
Withdraw the driving shaft {205} and worm (19%}.
Preas out the bushes and renew
Re-assemble the driving shaft.

{c) Renew the neoprene washer (191).

{4} Fxamine the flexible coupling (218). If the flexibility has deteriorated, remove
the pin and renew the coupling. The pin must be renewed with a new 3/32" split pin.

(e} Check the studs (193) for damaged threads. Renew az necessary.
(f} Examine the connecting nipple (195). Renew on conditien.

Bearing Plate Sub-Assembly (210)

This comprises Pistons (211] } Theme items must be identified and kept as a matched
gylinder {212) } set. If one or more of these items have to be
Bearing Flate {213} } renewed then all three items must be replaced togeth

(a) Fxamine the pivot spindle on the cylinder (212} for excessive wear. Ensure that the
cylinder pivots freely when the spindle iz inserted in the bearing plate (213},
Check the spindle bores in the bearing plate (213) and cylinder cover {217) for
concentricity.

Renew cylinder cover {217} or bearing plate sub-assembly {210) as necessary.

(b} Examine the bearing surface between the gylinder (212) ond bearing plate (213). Ir
there is no fuel leskage the bearing surface should appear as a complete
circular band on the bearing plate, with no high or low spote or scoring.
Apply = emall quantity of fine grinding paste to B.R. Cat. Me. 1/104%1 to the
oylinder bearing surface, and bed in until the bearing surface is an even matt
finieh,

A11 traces of grinding paste MUST afterwarde be removed by application of a
paraffin wash.

(e} Check the gate piece {207) and its groove in the cylinder {212) fur excessive
wear. Henew the gate piece or bearing plate sub-assembly {210} as necessary.

Worm Wheel (200) and Eccentric Shaft (202)

(8} Remove the wheel locating Mills pin {201} and withdraw the worm wheel (200).
(b) TRenew the oil seal (209) in the bearing plate (213),

(¢} Check the eccentric shaft (202) for wear at the oil meal, If the wear is excessive,
the shaft must be renewed.

{d) BExamine the worm wheel {200} and renaw on condition.

{e) Re—assemble the reconditioned itema.

Continuedsaes
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19, Fuel Pump Sub-Assembly (Contd.)
19.12 Thrust Washer (203)

Fxamine the steel thrust washer for wear. Renew on condition.

19.13 Inner and Quter Gaskets [204) and {214)

Renew.

19.14 Re—assembly of the fuel pump

{a) Repack the pump body with grease to B.R. Cat. No. 27/1350.

(b) Re-amsemble the following components to the pump body with driving shaft {205)
and flexible coupling (218) installed in the sequence below:-

inner gasket {204)

thrust washer {203} )

eccentric shaft (202) ) 2ssembled
completa

worm wheal 200

bearing plate 213

gate piece (207) ) assembled

cylinder (212} ) complete

HOPE : The gate piece is assembled on the eccentric shaft.

Spring (215)
Cuter gasket (214)
Flat cylinder

washer (216)

Cylinder cover {211}

All rubbing surfaces MUST be wetted with fuel oil. Thi=z is to provide a lubricating
film for running in when the pump is run without a fuel supply.

(c) Secure the forward casting (187) and rear casting {219) to the pump yoke.
Ensure that the air inlet (rear casting), fuel delivery nozzle (pump) and delivery
pipe cutaway (forward casting) are aligned.

(d) Fit an overhauled electriec motor tc the rear casting (219). This is primarily for
test purposes but once attached, the pump and motor must remain assembled as a
matched set.

(e) Bcrew the adaptor (181) into the driving shaft (205) and assemble the anti-
radiation disc (180). ‘his is assembled on the driving shaft without assembling
the combustion air impellor and atomiser cup purely for test purposes, If a
stroboscope im used, the dise provides a focus for the illumination,

19.15 Testing

EBach pump shall be tested uming clean filtered diesel oil to B.H, Cat. No. 2?/12001.
The test shall be made at room temperature. The fuel supply to the test rig must be
arranged for a congtant suction 1ift of 4f%. Procedure as follows:-

{a} Connect the motor leads and the fuel supply. The delivery pipe from the pump is
fitted to the orifice provided for the swan-neck fuel delivery pipe {188).

(b) FRun the pump for 3 minutes with fuel wetted rubbing surfaces at a constant speed
in the rangas of 300 - 3500 r,p.m. ‘The input current and voltage to maintsin this
speed under these conditions must not exceed 3 ampe at 12 volts.

{c) Set the motor speed at 3500 r.p.m. and turn on the fuel supply to the pumps Ensure
that the pump is self priming.

(d} With the motor apeed at 3500 r.p.m., the fuel delivery rates against a 4ft. suction
lift must be as follows:—

40 A.S.M. pumps {New type CBH 2082)
27 - 29 cc/hin 25 - 27 cc/min
R B -
0ec in A2.3-66.T7 seconds 3Dee in 66-72 seconds

25¢c in 51.9-55.5 seconds

Continued...s
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Fuel Pump Sub-Assembly (Contd.}

19.16 Setting of the Atomiser Cup {182) and Swan-Neck

50 A.S5.,M, pumpa {Hew type CBH 20831)
31 - 33 ec/min 4 29 - 31 ce/min
@ or
oo in 54.5-58.1 seconds Iec in 5862 seconds

25ac in 45.4-4B.5 seconds

In the suction lift condition there must be no evidence of air being deliveread
with the fuel. If the pump does not conform to the test figures, check that all
unions are tight before dismantling the pump. Also check for porouws pump
cagtings, i.e. fuel seeping through casting.

Fuel Delivery Pipe {188)

{a) Remove the anti-radiation dise (180},

(b) Slide the combustion air fan (185} and atomiser cup (182) on to the driving
shaft (205).

{c) Assemble the atomiger cup setting gauge (see Appendix 'B'} to the forward
casting o that it seats on to the ring seal flange.

(d) Add shims (183) and (184) until the gap between the lip of the atomiser cup and
the erosa-bar of the setting gauge is only just visible.

{e) Insert fesler gauges to measure the gap. 'This must not exceed 0.032", Add shims
to attain a gap of leas than 0.032". Remove the setting gauge.

(£} Hemove the atomiser cup and combnétion air fan and securs the swan-neck fuel
delivery pipe (188),

(g) Assemble the combustion air fan and a dummy atomiser cup (with a 120° segment
removed) on the driving shaft. Use the fuel delivery pipe setiing gauge to set
a normal gap of 2mm between the dummy atomiser cup and the nozzle of the swan-neck
fuel delivery pipe. The nozzle must be ceniral in the groove of the dummy atomiser
cUp.

NOTE : See Appendix 'B' for details and petting up of the fuel delivery pipe gauge.

(h) Slacken off the swan-neck fuel delivery pipe and replace the dummy atomiser cup
with the service cup {182}, %aking care not to knock the delivery pipe which is
critically set. MNow secure the swan-neck fuel delivery pipe.

{i) FEnsure that the atomiser oup rotates concentrically and does not foul the swan-
neck fuel delivery pipe.

(j) Asaemble the anti-radiation disc (180).

He—Aseembly of the Heater {ses figures 1 and 2}

21.1

21.2

21.4

Re—assemble flame ring in the heat exchanger as follows —

(a) Remove the blanking plug (9} from the heat exchanger (245} and insert the screw
setting geuwges, Smith's tool No. C.B.H.1900, into the glow plug positions of
the heat exchanger.

{b) Assemble the flame ring (242) into the combustion chamber by aligning it redially

so that the cutaways corregpond to the glow plug pesition and press into the
chamber until the annular ring plate seats on the extension pine of the screw
setting gauge, Ensure that the flame ring iz a good fit (if necemssary remove and
gpread the lip periphery with a hide mallet). With the ring correctly located remove
the screw setting gauges. Replace blanking plug (9).

Re—assemble motor/pump/haat exchanger as follows:—

(a)

(v)

Refit the pump (178} and motor(151) assembly to the heat exchanger (238) making sure
that the air inlet on the rear casting (219) of the pump is aligned with the fuel
drain hole on the heat exchanger.

Assemblo the rear steady casting (223) to the unit formed after assembly of the
above (21.2(a)).

Carefully lower ihe heat exchanger (238)/pump {178)/motor (151(/rear steady casting
unit into the outer casing and refit the outer casing to the rear steady caating.

Continuedssss
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21, Re-Assembly of the Heater (Cont?d}

224

21.5

21.6

21.7

21.8

21.9

21.10

21,11

21412

Locate and fit the exhaust tube {246), fuel drain union (131), male adaptor elbow (14)
and combustion air inlet tube (134). Attach the air inlet baffle to the inlet tubs
so that the vanes are in line with the axis of the heater,

Refit the fuel inlet unien {15) into the pump casting, using new washers {16) and (17).
It is important that the union be fully tightenad.

Refit the voltage regulator as fellowsi—

(a) Connact the resistor box leads to the terminal block mowlding (123) on the outer
Cage.

(b) Refit the voltage regulator assembly (97) to the cuter case.

a} Check that the glow plug aloment shroud is fitted and replace the glow plug.
&

{b) Replace glow plug cover plate (6).

(e) Replace the terminal {101) from the voltage regulator box and attach the glow
plug cap (1).

Refit the combined flame detection/overheat protection unit as follows:i-

Re—assemble thermigstors in mounting bracket and thread PIFE leada through the heater

body wiring duct to the main terminal housing. Attach the combined unit {1tem 5

Fig. 11) loosely to the right hand terminal cover bracket and re-connect flying leads

to the main terminal blocks (Item 2 Fig. 11). Re-fasten thermistor connectors. See

table of connections (Item 9 Fig.11).

{a) Refit the harness assembly (255) and make all comnections to the main terminal
blocks.

(b) Refit the main terminal block cover {126}

Assemble the fuel solenocid as follows:—

{a) Refit the fuel solencid (24) to the fuel solenocid cover (21).
(v} Connect the three bayonet cable connectors.

(c}) Refit the fuel molenoid cover {21) to the outer case.

(d4) Connect the fuel pipe assembly ([11) to the male adapter elbow (14) and fuel
solenoid (24} outlet.

Refit the circulating air fan {147).

Final Teating of Heabter

HOTE 12

NOTE 23

22.1

It is important that the rig for final testing and the fuel supply and control
circuite external to the reconditioned heater should be checked periodically;
this will help to ensure that fanlis will be isolated to overhauled items.

Section 22 is a test schedule. Fossible faulte and action required are listed
in Appendix "C".

Connect cach heater to the master control panel and test as follows from a Fuel supply
of constant suction 1ift of 4 ft. or a gravity feed of 2 ft. head as indicated.

Select ventilating position on control pansl and ensure that the heater motor

runs. Check that the over-heat relay contacts are closed, 1If the motor fails
to start, spee Appendix "C", section 1.

01 {VER-

Loosen spindle lock on RP1 (item 7, fig 11).

CHITL

NG OF FLAMH ENTHCTION FUHOT] AR TO75
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Final Testing of Heater {Cont'd)

22,1

22.2

22.3

Set the heater control panel switch to wventilation

running rotate RP1 anti-clockwise until relay RL1 fi

energigan,.

Turn the contrel panel awitch to "offn
off). The motor will continue to run.

and with the motor
tem 6, fig .11)

(fully automatic heaters isolator

Slowly rotate RP1 clockwise until relay RL1 de-snergimes. The motor will

stop. Continue to rotate RP1 for a further 15¢

approximately.

(a) Make one start at 20 V (NOTE: 20 Volts at actual heater) from a fuel

supply of 4 ft suction 1lift from a cold, fully primed condition.
When the motor has started ensure that combustion i

within -

15 seconds for 50 A.S.M. heaters.

20 seconds for 40 A,5.M. heaters,

Sea Appendix “C" Section 2 to trace the cause of failure to

initiate combustion,

{b) Repeat the test in 22,2 (a) but starting the heater at 30 volts.

& fully initiated

(¢) Repeat the above test but starting the heater at 24 volts from a fusl
In this condition ensure that heat is

supply of 2 ft gravity head.

detected within 4060 seconds of the initiation of combustion.

See

Appendix "C", Section 3, to trace the caume of failure of the flame

detection thermestat to perform within the epecified limit.
(d) Switch off and check the followingt—

That the fuel solencide valve has closed;
That the motor continues to run for between 2

and 4 minutes.

Should thie 1imit not be obtainable see Appendix "G, Item de

Run the heater continuously for 30 minutes at full heat.
of 24 voltz and from a suction lift of 4ft. check the following:—

(a) Total current input does not exceed 7.8 amps. (Mk1 Heatera},

or 8.2 amps (Mk IIA/B Heaters).

(v) Hotor speed is 3400 — 3500 r.p.m.

(¢} Carbon dicxide content of the exhaust gas does not exceed:—

To%b for S0 A.S.M. heaters
7.0% for 40 A.S.M. hoaters

Use a 'Fyrite! exhauet gas analyser or equivalent,

With an applied voltage

Check this ueing a hand stroboscope.

See Appendix 'C! Section 7 if carbon dioxkde content is excemsive.

(d) That the fuel delivery rate confirme to the tables of allowable fuel rates

below.

Time to pump 30 co of fueli—

Shaft Speed (r.p.m.) Time to pwap 30 ce fusl (seconds)

40 A.8.M. Pumps 50 A.S5.M. Pumps

MHax Min. Max. Min.
3400 68.6 64.0 59.7 56.2
3410 68.4 63.8 59.% 56.0
3420 68.2 63.7 59.3 558
3430 68.0 63.5 5.2 59.6
3440 67.8 63.3 59.1 55:4
3450 67.6 63.1 59.0 55,2
3460 67.5 63.0 58.9 5541
3470 67.3 62.8 58.7 54.9
480 67.1 62.6 58.5 54.8
3450 66.9 62.4 58.3 54.6
3500 66,7 62,3 58.1 54.5

Continued....
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Final Testing of Heater (Contd.) 5

Time to pump 25cc of fuel:—

Shaft Speed (r.pem.) Time to pump 25cc fuel (seconds)
40 A.5.M. Pumpa 20 A.5.M. Pumps
Max, Min. Max. Min.
3400 57.2 53e3 49.7 46.8
10 57.0 53.2 49.5 46.6
3420 56.8 22.9 49.4 46.5
3430 56.6 52.8 49.3 46.3
3440 5645 52.7 49.2 46.1
3430 5644 52.6 4941 46.0
3460 56.2 5245 49.0 45.9
370 56.0 52.4 48.9 45.7
3480 55.9 52.2 48,7 45.6
3490 55.7 52.0 48.6 45.5
3500 55.5 51.8 48.5 45.4
Time to pump 30cc of fuel with new type pump:—
Shaft Speed (r.p.m.) Time to pump }0ce fuel {seconds)
40 A,S8.K. Pumps 50 A.B.M. Pumpa
Max, Min. Max. Min
3400 T4 €8.7 63.7 59.9
350 T3.2 67.6 63.0 58.8
3500 T2.0 66.6 62.0 58.0
3550 70.9 65.7 61.2 57.3
3600 70.0 64.8 60.4 56.5
1650 69.2 63.7 59.9 55.5
Fuel delivery rate (old type pump):—
Shaft Speed (r.p.m.) Fuel delivery rate {cc/Min.}
40 A,S.M. heaters 50 A.5.M. heaters
Min. Max, Min. Max.
3400 26.2 28.1 30.2 2.0
Mo 26.4 28.2 0.3 2.2
3420 26.4 28.3 0.3 2.3
3430 26.5 28.4 30.4 32.4
3440 26.6 28.5 30.4 2.6
3450 26.6 28.6 30.5 2.6
3460 26.7 28.6 0.6 32.7
470 26.8 28.7 0.7 12.8
2480 26.8 28.8 0.8 32.9
3490 26.9 28.9 30.9 33.0
3500 27.0 28.9 31.0 i3,
Fuel delivery rate (new type pump):—
Shaft Speed (r.p.m.) Fuel delivery rate {cc/Min.)
40 A,3.M. heaters 50 A.5.M. heaters
Min, Max. Min. Max.
3400 24.3 26.2 28,2 30.1
3450 2.6 26.2 28.6 30.6
3500 25.0 27.0 29.0 31.0
3550 25.4 27.4 29.4 31.4
3600 25.7 27.8 29.8 31.9
3650 26,0 28.2 30.1 32.4

Continued....
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22. Final Testing of Heater (Contd.)

22.4 HWith 24 wvolts applied to the input terminals and the heater operating with a 2ft. gravity
feed, blank off the main circulating air inlet with the standard blanking plate W,A.T.
1432 and check that:-— .

(a) The overheat protection relay RL2 {Item § Fig. 11) de-energises in 244} minutes
and the fuel valve closes. Remove WAT1492,

(b) The fuel valve remains closed after relay RL2 re-energises.
{c) The motor shuts down in 3-5 minutes.

If the purge time exceeds 5 minutes, rotate RP1 zlowly clockwise until motor stops,
Relock spindle (Item 7 Fig. 11). Replace control box cover.

See Appendix ¢ Section 4 if the motor continues to run,

22.5 Switch to the cold position and check that the motor operates and that the fuel valve
remaine closed. See Appendix 'C'y Section B if the motor faile to operate. Check
wiring if the fuel solencid valve opens.

22.6 Check the function of the voliage regulator as follows:—

Turn to the full heat position and increase the applied input voltage from
20 wvolts. Check that there is a drop in input current when the wvalue of
input voltage reaches that noted during wvoltage regulator test 16.3(d). This
drop in voltage indicates the cutting in of the additional resistar. If
abnormality is noted, check the wiring.

NOTE : For the above test, a sheet with the following information is required:—

Serial No. of woltage regulator.

Input voltage at which the relay operates and switches in adéitional resistor
(taken at the time of testing the component in 16.3).

22.7 Check the insulation of wiring to earth by 'flash' testing at 240/250 volts for 15
seconds using test probes connected to o maina supply and in series with a lamp not
exceeding 100 watts. Apply one probe to a terminal and the other to the outer case.
Check all input terminale. If the lamp does not light then the insulation is
acceptable.

22.8 (a) On completion of the test, tighten the three nuts securing the pump to the heat
exchanger.

(b} Fit a blanking plug to the fuel inlet of the solenoid valve,
(¢} Stamp an overhaul date tag with the month and year and attach it to the heater.

23. Transportation

i
It ia recommended that the heater is placed in a transportation crate at this stage in
readiness for deapatch, It is important that the heater be protected in transit and Fig., 10
shows a crate fulfilling the MINIMUM requirements.



APPENDIX 'A' TO RECOMMENDED PROCESS SPECIFICATION C.E,P.5.24

Technical Date for 24V Motor

Minimum commuteior diameter - 1.075 in.
Minimum brush length - 0.43 in.

Ball bearing grease Easo Beacon 325 - BR Cat. No.27/20%0



APPENDIX 'B'_TQ PROCESS SPECIFICATION C.E.P.S. 24.
SETTIHG GAUSES

Flame rinq seH'inq gauge, Screw erfension ping, Smiths teol Mo C.BAH 1

Atomiser Cup Setting Gouge Used in

WL .

5 dl& i
e 2. 42p
2420
te .
5% dia. i

o

Used in conjunction with a feeler gauge of 0.032 in. thickness,



N D

APPEMDNL B’ (coni'd)

Swan Heck Fuel Dolivary Pige Hetling Gouge
YoM na e

7 mm.

Use of Fuel Delivery Pipe Setting_Gauge

R




Z

Ty
APPENDIX 'BY (UONTIRUED)
Flome Rinag Cibractar

ﬁwﬁ‘fh&.

-5

FIG. 4.




APPENDIX 'CY 'TU PROGESS SPREGIFLICATION 0, E.P.5.24

Fault Finding Chart for tomplete Heater Teat

Section fympton Fault and Action

1. Motor fails te start Check the motor supply.
on 'ventilating' position.

2(a) Combustion ia not initiated within Check the supply te the glow plug and
specified time limit after motor wvoltaze relay.
has starteds

Check the glow plug junction.
; = . .
EELENIEN?E:;EWEU 10 DRIP FROW THE Chack that the fuel flow conforms to
R ey the fuel rate table in 22.3(d}. If
the fuel flow iz cutside the limits in
sention 22.3(d), check the fuel solenoid,
supply pipes and pump for defects,

2{b) Combustion is not initiated within Check the electrical supply to the
specified time limit after motor fuel valve selenoid end operation of
has started. solencid valwve.

HO FUEL TS OBSERVED TO DRIP FHOM
THE DEAIN UNIOH

3. Heater combusts but flame detector le-gtart and slowly rotate KP1 anti-
thermostal fails to detect heat clockwise after combustion has bean
within specified time limit of the egatablished for 45 seconds. Welay hHLA
motor starting. (Item & iig. 11 should then energise.

If not, check wiring and thermistor TH1.

4. Heater motor runs for more than If heater has not shut-down in 4
specified time after switching off minuies, slowly rotate KP1 clockuwise
the heater. until ALY [item 6 Fig. 11) de-energises,

If not, check associated thermister THI
wiring to ensure that it is not open
circuit,

5. Heater ghuts down after running for Overheat thermostat tripping due to
a ghort period. On restariing, it lack of circulation air or component
runa for the same period and shuts fault, Check relay RL2 and thermistor
down again. TH2.

G. Total input current exceeds T.7A on (heck that there is no supply lo the
continueus running. glow plug. If there iz a supply, check

ciTeuit.
Cheek moter carrent. [ thia is
exceeded, check the main drive shaft Lo
ensure that nothing is catching or
binding on rotation.
Check the motor for incorrect overhaul
2.f. bearinge.

T Carbon dioxide (CD,) content Pismantle the heeter and check the

)
exceeds specified Timit.

following:=

that the seal ring {136} is not
defective., [lenew a5 necegsary.

that the heat cxchanger has been cleaned
properly. Heprocess through the bosch
if necessary.

that the heat exchanger is not leaking.
Teat for leaks and repalr Or Tenew as
appropriale,
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