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SPECIFICATION

FOR

REBUILDING THE VW 1.7 LITRE ENGINE ASSEMBLIES USED IN

TRUCKS, UTILITY, LIGHT, 4 BY 4 MILITARY DESIGN ILTIS CDN SERIES

NSN 2805-21-896-1461

1. SCOPE

1 .1 Scope. -  Th i s  spec i f i ca t ion  covers  the  requ i rement  fo r  r ebu i ld ing  the
VW 1 .7  l i t r e  eng ine  comple te  wi th  accessor ies ,  used  in  Trucks ,  Ut i l i ty ,
L igh t ,  4  by  4  Mi l i t a ry  Des ign ,  I l t i s  Cdn  Ser ies  used  by  the  Canad ian
Forces .  Th is  spec i f i ca t ion  inc ludes  separa te  spec i f i ca t ions  fo r  each  o f  the
accessor ies  and  a l l  inc lude  rebu i ld  p rocedures ,  s t andards ,  t e s t ing ,  spec ia l
too l s ,  pa in t ing ,  p rese rva t ion ,  packag ing  and  qua l i ty  assurance  p rov i s ions .

1 .2 Purpose. -  The  purpose  o f  th i s  spec i f i ca t ion  i s  to  es tab l i sh  h igh
qua l i ty  s t andards  fo r  rebu i ld ing  the  sub jec t  eng ine  and  accessor ies  in  o rder
to  p rov ide  an  engine  assembly  wi th  a  long  t rouble - f ree  l i fe .

1 .3 Respons ib i l i ty. -  The  con t rac to r  sha l l  be  respons ib le  fo r  mee t ing  the
requ i rements  spec i f i ed  here in .

2. APPLICABLE DOCUMENTS

2 .1 Rela ted  documents . -  The  fo l lowing  documents  fo rm par t  o f  th i s
spec i f i ca t ion  to  the  ex ten t  spec i f i ed  here in .  Unless  o therwise  spec i f i ed ,  the
i s sue  o r  amendment  o f  documents  e f fec t ive  fo r  a  pa r t i cu la r  con t rac t  sha l l
be  tha t  in  e f fec t  on  the  da te  o f  the  reques t  fo r  p roposa l :

SPECIFICATIONS AND STANDARDS

AQAP-4 NATO Inspection System Requirements for
Industry

OPI /BPR DSVEM 2
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MIL-G-10924 Grease ,  Automot ive  and  Ar t i l l e ry

MIL-L-2104 Lubr ica t ing  Oi l ,  In te rna l  Combus t ion
Engine ,  Tac t i ca l  Se rv ice

C-04-010-022/VP-001 Preserva t ion  fo r  S torage  and  Shipment  o f
Vehic les  and  Vehicu la r  Components

MIL-B-131 Bar r ie r  Mate r ia l ,  Wate r -Vapour  Proof ,
F lex ib le ,  Heavy  (36  inch  wide  ro l l )

MIL-C-16173(1) Gaso l ine ,  Automot ive

Copies  o f  th i s  spec i f i ca t ion  and  the  above  documents  may  be  ob ta ined  f rom
the  Depar tment  o f  Nat iona l  Defence ,  Ot tawa ,  Onta r io ,  K1A 0K2,  At ten t ion :
DDDS 3-6 .

2 .2 Other  publ ica t ions . -  The  fo l lowing  documents  fo rm par t  o f  th i s
spec i f i ca t ion  to  the  ex ten t  spec i f i ed  here in .  Ef fec t ive  da tes  sha l l  be  those  in
ef fec t  on  the  da te  o f  manufac ture .  Source  i s  as  shown.

Canadian  Government  Publ i sh ing  Cent re .
Supply  and  Serv ices  Canada .  Ot tawa .  Onta r io  K1A 0S9

1-GP-12 Standard  Pa in t  Colours

1-GP-76 Enamel ,  Hea t  Res i s tan t ,  In te r io r  and  Exte r io r

43-GP-3M Standard  fo r  Tape ,  Adhes ive ,  P ressure  Sens i t ive ,  Wate r
Res is tan t

CAN2-3 .890M Coolan t  Concen t ra te ,  Automot ive  Engine

CAN2-3 .8M Dry  Clean ing  So lven t

1-GP-105 Pain t ,  P r imer ,  Quick  Dry ing

31-GP-3 Compound ,  Cor ros ion  Preven t ive ,  So lven t  Cut -  back ,  Cold
Appl ica t ion  ( sof t  f i lm)

3. REQUIREMENTS

3 .1 Genera l. -  The  con t rac to r  sha l l  overhau l  used  eng ine  assembl ies  and
the i r  r e la ted  components  suppl ied  by  DND in  accordance  wi th  the
requ i rements  o f  th i s  spec i f i ca t ion  us ing  the  p rocedures  and  s tandards
spec i f i ed  in  3 .5 .  The  con t rac tor  sha l l  r e tu rn  each  overhau led  eng ine
assembly  to  DND as  a  comple te  d rop- in  eng ine  inc lud ing  a l l  accessor ies  and
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components  as  spec i f i ed  here in .  The  eng ine  sha l l  be  ready  to  run  a f te r
depreserva t ion  and  ins ta l l a t ion .

3 .1 .1 The  eng ine  assembly  sha l l  be  comple te ly  s t r ipped  of  a l l  accessor ies
and  then  comple te ly  d i sassembled .  Al l  components  as  l i s t ed  in  3 .5 .2  sha l l  be
thoroughly  c leaned  and  dr ied  before  be ing  inspec ted  fo r  condi t ion  and  wear .
Dry  c lean ing  so lven t  CAN2-3 .8M or  commerc ia l  equ iva len t  may  be  used  for
c leaning .

3 .1 .2 The  fo l lowing  accessor ies  sha l l  be  comple te ly  d i sassembled ,  c leaned ,
inspec ted ,  and  rebu i l t  a s  pe r  the  s t andards  and  p rocedures  l i s t ed  wi th in  the i r
respec t ive  spec i f i ca t ions .  These  spec i f i ca t ions  have  been  added  as  Annexes
as  fo l lows :

(a ) Annex  A -  Cyl inder  Head  Rebui ld  Spec i f i ca t ions .

(b ) Annex  B -  Oi l  Pump Rebui ld  Spec i f i ca t ions .

(c ) Annex  C -  Coolan t  Pu mp Rebui ld  Spec i f i ca t ions .

(d) Annex  D -  Dis t r ibu tor  Rebui ld  Spec i f i ca t ions .

(e) Annex  E  -  Carbure to r  Rebui ld  Spec i f i ca t ions .

( f ) Annex  F  -  Al te rna tor  Rebui ld  Spec i f i ca t ions .

(g) Annex  G -  F lywhee l  Rebui ld  Spec i f i ca t ions .

(h) Annex  H -  Clu tch  Assembly  Rebui ld  Spec i f i ca t ions .

3 .1 .3 Components  l i s t ed  in  Tab le  I I  Manda tory  Par t s  Rep lacement  sha l l  be
rep laced  wi th  new Or ig ina l  Equipment  Manufac ture r  (OEM) par t s  dur ing
rebu i ld .

3 .1 .4 Any components  miss ing  f rom the  eng ine  assembly  a t  t ime  of
d i sassembly  sha l l  be  rep laced  wi th  se rv iceab le  o r  new OEM components  a t
t ime  of  rebu i ld .  Tab le  I I I  l i s t s  components  tha t  cou ld  be  miss ing .

3 .1 .5 The  con t rac to r  sha l l  r ecord  a l l  measurements  requ i red  to  de te rmine
component  wear  and  condi t ion .  These  measurements  sha l l  be  recorded  on
da ta  shee t s  des igned  and  prov ided  by  the  con t rac to r  and  compared  to  the
s tandards  l i s t ed  in  3 .5 .4 .  Components  tha t  do  no t  mee t  min imum s tandards
sha l l  be  rep laced  wi th  new or  se rv iceab le  OEM components .  For  s t andards
not  l i s ted  here in ,  the  cont rac tor  sha l l  use  good  judgement  to  the  min imum of
SAE Standards  and  Prac t ices ,  I f  the  se rv iceab i l i ty  o f  a  component  i s  in
doubt ,  the  component  sha l l  be  rep laced .  Qua l i ty  Assurance  Author i ty  sha l l
be  consu l ted  in  a l l  such  cases .
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3 .1 .6 For  p rocedures  no t  de ta i l ed  in  th i s  spec i f i ca t ion ,  the  con t rac to r  sha l l
comple te  the  work  in  accordance  wi th  accep ted  good  eng ineer ing  prac t ices .
The  s tandards  o f  workmansh ip  and  mate r ia l  sha l l  be  accep tab le  to  the
Qual i ty  Assurance  Author i ty  (QAA).

3 .1 .7 The  con t rac tor  sha l l  ensure  tha t  a l l  components  a re  secured  as  pe r  the
Torque  S tandards  l i s ted  in  Table  V.

3 .1 .8 The  con t rac tor  sha l l  use  too l s  des igned  fo r  the  purpose  o f  the
opera t ion  to  be  per fo rmed .  Tools  o ther  than  the  Spec ia l  Tools  l i s t ed  in  Tab le
VI  mus t  be  approved  by  QAA.  Genera l  rebu i ld  too l s  and  machines ,  eg ,  r idge
remover  and  sur face  gr inder ,  sha l l  be  in  good  work ing  order .

3 .1 .9 Upon comple t ion  of  rebu i ld ,  the  eng ine  assembly  sha l l  cons i s t  o f  a l l
the  components  l i s ted  in  Table  I .  F igures  1  to  8  a re  p rov ided  for  component
iden t i f i ca t ion  and .  loca t ion  wi th in  the  assembly .

3 .1 .10  Each  overhau led  eng ine  sha l l  be  sub jec ted  to  a  b reak- in  run  and
power  check ,  on  an  eng ine  dynamometer ,  a s  spec i f ied  in  3 .5 .5 .

3 .1 .11  When  the  overhau l  and  run- in  has  been  g iven  f ina l  accep tance  by
QAA,  the  eng ine  assembly  sha l l  be  pa in ted ,  p rese rved  and  packaged  in
accordance  wi th  the  p rocedures  in  5 .

3 .1 .12  Genera l  Engine  Data . -  The  fo l lowing  in format ion  i s  p rov ided  to  ass i s t
the  con t rac to r  in  rebu i ld  and  run- in  o f  the  eng ine  assembly :

GENERAL ENGINE DATA

Manufac tu re Volkswagen

Engine  Code  Le t t e r s 049 YX

Number  o f  Cyl inders Four

Cyl inder  Layout In-Line  -  No.  1  a t  camshaf t  d r ive  end  of
engine  and  numbered  consecu t ive ly  to  the
rear

Cyl inder  Bore  (S td) 79 .5  mm

Pis ton  S t roke 86 .4  mm

Pis ton  Disp lacement 1 .7  l i t res  o r  1714  cu  cm

Compress ion  Ra t io 8 .2 :1

Horsepower 55  kW a t  5000  RPM
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Torque 135  Nm a t  2800  RPM

Valve  Opera t ion Bel t  d r iven  s ing le  overhead  camshaf t

Oi l  Type SAE 15W40 (MIL-L-2104D)

Oi l  Capac i ty  -  wi thout  f i l t e r 4 .0  l i t res
 -  wi th  f i l te r 4 .5  l i t res

Oi l  P ressure  -  min imum 2.0  bar  a t  2500  RPM wi th  o i l  t empera tu re
approximate ly  80°C

Oi l  F i l t e r  -  Make/Model Fram PH-2870-A

Air  Cleaner  -  Make /Model FARR MC164213

Coolan t  Capac i ty 7 .5  l i t res

Ant i f reeze  -  Type Ethylene  Glyco l  (CAN 2-3 .890M)
 -  S t reng th 60  per  cen t  an t i f reeze /40  per  cen t  wate r

Rad ia to r  Cap  Open ing  Pressu re 1 .2  to  1 .35  bar

Carbure to r  Type Solex  1-B- l  s ing le  bar re l  downdraf t

Fuel  Pump 24V e lec t r i c

Fue l  Requi rement Min imum 90  oc tane  RON -  regu la r  l eaded
gaso l ine

Dis t r ibu to r  Type Bosch  24V t rans i s to r ized

Star te r  -  Make/Model Bosch /0 -001-316-00

Al te rna tor  -  Make/Model Leece  Nevi l l e /7518  JA
 -  Output  Vol tage 28V
 -  Outpu t  Cur ren t 60 /100  Amps

Spark  P lug  Type Bosch  WC7D

3.2 Engine  Assembly  Components. -  The  fo l lowing  Table  l i s t s  a l l  o f  the
components  o f  the  VW 1 .7  l i t re  engine  assembly ,  re fe r  to  F igures  1  to  8  for
component  iden t i f i ca t ion  and  loca t ion  wi th in  the  assembly .
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Table  I  Engine  assembly

Figure Item NSN MRN Description Qty

1 9 2510-12-175-4159 B  23  199  307 Support - Left
Engine

1

1 10 5310-21-898-4417 N  012  040  1 Washer – Lock
(10 X 18.1 X 1.8)

3

1 11 5305-12-126-8022 N  10  251  2 Scr - Hex Hd
(M10 X 18)

3

1 14 2510-12-175-4158 183  199  308 Support – Right
Engine

1

1 15 N  010  241  4 Scr - Hex Hd
(M8 X 22)

4

1 16 5310-12-142-8159 N  012  229  3 Washer – Spring
(A8 X 15 X .5)

4

2 1 B  183  100  103 Engine - Short 1

2 2 049  107  065  AE Piston Assy
(79.50)

4

2 2 049  107  071  AE Piston Assy
(79.75 OS)

4

2 2 049  107  081  AE Piston Assy
(80.00 OS)

4

2 2 049  107  091  AE Piston Assy
(80.50 OS)

4

2 3 056  107  441 Circlip (C22) 8

2 4 049  198  151  B Set - Piston
Rings (79.50)

4

2 4 049  198  153  B Set - Piston
Rings (79.75)

4

2 4 049  198  155  B Set - Piston
Rings (80.00)

4

2 4 049  198  157  B Set - Piston
Rings (80.50)

4

2 5 056  107  411 Pin - Piston 4
2 6 056  105  425  C Bolt - Conrod 8
2 7 056  105  427 Nut - Hex 8
2 8 056  198  401 Set - Conrod 1
2 9 056  105  431 Bushing Conrod 1
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Table  I  Engine  assembly  (cont 'd)

Figure Item NSN MRN Description Qty

2 10 056  198  501 Set - Conrod
Brg Shell

1

2 10 056  198  503 Set - Conrod
Brg Shell (0.25)

1

2 10 056  198  505 Set - Conrod
Brg Shell (0.50)

1

2 10 056  198  507 Set - Conrod
Brg Shell (0.75)

1

2 11 056  105  425  B Conrod - Scr 2
2 12 2990-12-175-5016 056  103  541 Bushing - Dist

and Oil Pump
1

2 13 B  183  198  011 Plate Assy –
Blanking

1

2 14 5330-21-896-7460 056  127  311  A Gasket 1
2 15 2805-21-896-1462 063  103  113 Plate - Blanking 1
2 16 5310-21-896-2646 N  012  241  8 Washer - Spring

(B8 X 15 X 0.8)
5

2 17 N  014  707  2 Scr - Socket Hd
(M8 X 15)

2

2 18 5340-21-897-8257 N  011  907  4 Cap (14) 2

2 19 5340-21-897-8283 059  103  113 Plug - Frost 3

2 20 B  183  198  007 Flange Assy -Rear 1
2 21 026  103  051  A Seal - Shaft Ring 1
2 22 2805-12-175-1906 055  103  173  B Flange - Rear

Sealing
1

2 23 5330-12-174-1849 052  103  181 Gasket - Rear
Flange

1

2 24 5305-12-172-7318 222  060  756 Scr - Hex Hd
(M6 X 18)

8

2 25 5310-12-142-8171 224  860  025 Washer - Spring
(B6 X 12 X 0.5)

8

2 26 5315-12-124-0032 N  043  207  2 Pin - Dowel
(8H8 X 14)

4

2 27 5340-21-897-8282 056  103  117 Plug - (Optional) 1
2 27 N  016  201  1 Rivet –

(4.8 X 14.5)
(Optional)

1

2 28 049  105  021  AA Crankshaft 1
2 29 049  198  451 Set Crankshaft

Brg
1
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Table  I  Engine  assembly  (cont 'd)

Figure Item NSN MRN Description Qty

2 30 N  010  465  3 Scr - Hex Hd
(M10 X 65)
(M14 X 1.5 X 40)

10

2 31 3020-12-175-5018 049  105  263  C Wheel - Sprocket 1
2 32 5310-21-897-8241 068  105  193  A Washer 1
2 33 5306-21-893-8665 N  100  132  01 Scr - Hex Hdl
2 34 5315-12-195-4628 N  012  708  2 Key - Woodruff 1

Pan Assy - Oil 1
2 36 5330-12-174-1354 049  103  609  A Gasket - Pan 1
2 37 2805-12-175-1907 049  103  603  J Pan 1
2 38 5340-21-897-8255 B  183  198  005 Plug - Assy 1
2 39 5330-12-156-4552 N  013  821  2 Seal

(C26 X 32 X 2.5)
1

2 40 5365-12-175-8866 059  103  193 Plug 1
2 41 5305-21-893-8741 N  090  245  2 Scr - c/w Washer

(M6 X 18)
19

2 42 5306-21-893-8778 N  040  347  2 Scr - Hex Hd
(M6 X 90)

1

2 43 5330-12-156-4516 N  013  804  2 Seal (A6 X 10 X 1) 1
2 44 530.5-12-142-8501 222  081  355 Scr - Hex Hd

(M8 X 75)
2

2 45 5310-21-896-2645 N  012  228  3 Washer - Spring
(B8 X 15 X 0.8)

2

2 46 2805-12-175-1912 049  115  105  J Pump - Oil 1
2 57 5305-12-156-4863 222  080  455 Scr - Hex Hd

(M8 X 20)
1

2 58 B  183  198  009 Flange Assy -Front 1

2 59 5330-12-174-2427 056  103  161 Gasket – Front
Flange

1

2 60 2805-12-175-1905 056  103  153 Flange – Front
Sealing

1

2 61 5330-12-188-6480 068  103  085  A Seal 1
2 62 5305-12-136-4443 N  010  137  1 Scr - Hex Hd

(M12 X 1.5 X 35)
1

2 63 5310-12-175-6307 056  109  143 Washer 1
2 64 5305-12-141-9867 222  081  356 Scr - Hex Hd

(M8 X 25)
2

2 65 3020-12-175-5023 049  109  111  B Wheel - Sprocket 1
2 66 5330-12-188-6480 068  103  085  A Seal 1
2 67 027  115  033 Flange - Guide Ring 1
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Table  I  Engine  assembly  (cont 'd)

Figure Item NSN MRN Description Qty

2 68 5330-12-174-1848 056  115  037 Seal 1

2 69 049  115  017  B Shaft -Intermediate 1

2 70 2990-21-896-1453 B  183  255  013 Heater Assy -
Block

1

2 71 5340-21-897-8286 PC  2 Plug - Protector 1
2 72 6150-21-897-2647 555 Cord 1
2 73 108  B Heater 1
2 74 5975-12-180-3172 431  971  848 Clip 1
2 77 5340-00-057-3037 MS  21333-111 Clamp 1
2 78 049  103  011  E Cylinder Block Assy 1

2 79 2805-21-896-1452 049  115  631 Pipe – Guide
Dipstick

1

2 80 2805-21-892-4543 049  198  001  E Set - Engine Seal 1
2 81 3110-12-175-5017 056  105  313  C Bearing - Pilot 1
3 4 5330-21-896-7426 B  183  198  015  A Gasket – Cylinder

Head Cover
1

3 5 5330-12-181-7436 049  103  383  D Gasket – Cylinder
Head

1

3 6 5310-12-175-6306 056  103  377 Washer 10
3 7 5305-12-175-2658 049  103  385  A Scr - Cylinder Head 10

3 8 2805-12-175-1908 049  103  469  J Cover - Valve 1
3 9 5330-12-173-5261 059  103  487 Gasket - Oil Filler

Cap
1

3 10 2990-12-175-1909 056  103  591 Strip -Reinforcement 2

3 11 5310-12-156-4991 N  011  006  8 Nut - Hex (M6) 8
3 12 2805-12-175-3892 049  103  485  A Cap - c/w Gasket-

Oil Filler
1

3 13 B  183  198  012  E Kit - Cyl Hd
Gasket

1

3 14 B  183  198  012  C Kit - Cyl Hd
Gasket

1

3 15 5310-12-184-8509 N  011  524  7 Washer - Flat
(6.4 X 12.5 X 1.6)

2

3 16 5340-12-180-3169 183  721  697 Holder –
Accelerator Cable

1

Electronic documents are subject to change, before re-using refer to the DTICS web site to verify the current version.
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Table  I  Engine  assembly  (cont 'd)

Figure Item NSN MRN Description Qty

3 17 2990-12-175-3352 B  049  905  477 Bracket -
Ignition Cable
Holder

2

3 18 2990-12-175-3891 049  905  471 Holder -
Ignition Cable

2

4 9 6680-12-173-3878 049  115  611  A Dipstick Assy -
Oil

1

4 10 5330-12-188-5372 049  115  441 Gasket 1
4 11 2940-21-892-4546 049  115  417  D Flange - Oil

Filter
1

4 12 5310-21-896-2646 N  012  241  8 Washer - Spring
(B8 X 15 X 0.8)

7

4 13 5305-21-893-8812 N  147  263 Scr - Socket Hd
(M8 X 30)

3

4 14 4730-12-175-5024 059  115  721 Union 1
4 15 2940-12-172-8350 PH-2870A Filter - Oil 1
4 16 3020-21-897-6988 8482006 Pulley 1
4 17 5305-21-893-8811 N  147  062 Scr - Socket Hd

(M8 X 12)
4

4 18 5930-21-201-0858 049  919  521  A Sending Unit -
Oil Temp

1

4 19 5330-12-147-5526 059  121  119 Seal 1
4 20 5310-21-896-2646 N  012  241  8 Washer - Spring

(B8 X 15 X 0.8)
4

4 21 5305-21-897-8248 N  102  441  1 Scr - Hex Hd
(M8 X 30)

2

4 22 5306-21-893-8763 N  103  508 Scr - Hex Hd
(M8 X 50)

2

5 3 2990-12-179-3680 055  109  127  A Cover - c/w
Packing Piece

1

5 4 5310-12-142-8171 N  012  226  5 Washer - Spring
(B6 X 12 X 0.5)

3

5 5 5305-12-156-4860 N  102  121  4 Scr - Hex Hd
(M6 X 12)

1

5 6 5340-12-179-5853 049  109  273 Plug 1
5 8 5307-12-175-6005 049  109  166 Stud - w/Hex

Flats
1

5 9 5365-12-175-8249 049  109  271 Piece - Packing 1
5 10 3030-12-172-9974 056  109  119  A Belt - Timing 1

Electronic documents are subject to change, before re-using refer to the DTICS web site to verify the current version.

Les documents électroniques peuvent être modifiés. Avant de réutiliser, toujours vérifier le site DTICS pour vous assurer de la version.



D-30-108-000/SF-001

11

Table  I  Engine  assembly  (cont 'd)

Figure Item NSN MRN Description Qty

5 11 5306-12-179-5059 N  900  534  01 Scr - Hammer
(M6 X 35)

1

5 12 2990-12-179-3681 049  109  175 Cover - Timing
Belt Lower

1

5 1.3 5310-12-142-8157 N  012  227  3 Washer - Spring
(A6 X 11 X 0.5)

1

5 1.4 5305-12-142-5'943 N  147  053 Scr - Socket Hd
(M6 X 25)

1

5 1.4 5305-12-142-0188 222  060  855 Scr - Hex Hd
(M10 X 22)

1

5 15 5310-21-893-8682 N  011  133  2 Nut - Hex (M10) 1
5 16 5310-12-125-0069 N  012  231  1 Washer – Spring

(A10 X 18 X .8)
1

5 17 026  109  243 Tensioner 1
5 18 B  183  198  029 Guard Assy -

Timing Belt Upper
1

5 19 5310-12-175-6309 049  109  207 Nut - Collared
w/Scr

1

5 20 5325-12-175-3893. 056  129  669  B Grommet 1
5 21 5340-12-180-3594 049  109  291  A Plug 1
5 22 2990-12-179-3679 055  109  107  B Guard - Timing

Belt Upper
1

5 23 9330-12-179-5385 049  109  188  B Seal 1
6 1 N  020  353  5 Hose 4
6 2 4720-12-176-6064 N  020  139  1 Line - Vacuum

(500 mm)
2

6 3 4730-21-896-9370 6822.316 Cap 1
6 4 4730-01-074-0060 1598738000 Tee 1
6 5 N  900  603  1 Clip - Cable

(6.5 X 120)
1

6 6 2805-21-896-1466 B  183  198  085 Manifold Assy -
Exhaust

1
1

6 7 5330-12-173-3045 056  129  589 Gasket – Exhaust
Manifold

4

6 8 2805-12-175-3894 049  129  591  J Manifold -Exhaust 1

6 9 N  044  514  1 Stud (M8 X 25) 6
6 10 5330-12-173-3046 B  183  253  137  A Gasket – Front

Exhaust
1

6 11 5310-12-175-6315 803  253  111 Nut - Hex 6
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Table  I  Engine  assembly  (cont 'd)

Figure Item NSN MRN Description Qty

6 12 5310-12-145-5250 N  115  582 Washer - Flat
(8.4 X 15 X 1.6)

14

6 13 5310-12-175-6310 059  129  601 Nut - Hex 9
6 14 5307-21-893-8677 N  044  511  1 Stud (M8 X 18) 1
6 15 5310-21-896-2646 N  012  241  8 Washer - Spring

(B8 X 15 X 0.8)
2

6 16 5365-12-181-7815 055  129  723  A Support – Intake
Manifold

1

6 17 5305-12-164-6653 N  102  391  1 Scr - Hex Hd
(M8 X 18)

1

6 18 5305-12-195-4626 N  147  513 Scr - Socket Hd
(M8 X 50)

4

6 19 5305-21-893-8725 N  447  142 Scr - Socket Hd
(M8 X 80)

2

6 20 2805-21-896-1467 B  183  198  087 Manifold Assy - 1
6 21 5330-12-179-4910 049  129  717  A Gasket – Intake

Manifold
1
1

6 22 2805-12-175-1915 049  129  711  L Manifold - Intake 1
7 1 5305-21-896-9611 N  044  721  1 Scr - Socket Hd

(M8 X 125)
1

7 2 5305-12-146-8456 N  010  241  15 Scr - Hex Hd
(M8 X 22)

1

7 3 5310-21-896-2646 N  012  241  8 Washer - Spring
(B8 X 15 X 0.8)

1

7 4 5365-12-175-8252 059  903  127  A Bushing - Flanged 1
7 5 5325-12-176-5881 059  903  263  A Bushing - Rubber 1
7 6 2920-21-896-1469 8482131 Arm Assy - Adj 1
7 7 5310-12-175-6314 059  903  265  A Cup - Washer (R7) 1
7 8 5305-21-897-8248 N  010  244  11 Scr - Hex Hd

(M8 X 30)
1

7 9 5305-21-897-8253 222  002  565 Scr - Hex Hd
(M10 X 1.5 X 25)

1

7 10 5310-21-896-9750 224  701  170 Washer - Lock
(10 MM)

1

7 11 5310-21-674-2825 W-179ZP  Type  2 Washer - Flat 1
7 12 5310-21-896-9591 N  022  146  1 Nut - Lock (M8) 1
7 13 5305-12-158-7150 N  010  293  5 Scr - Hex Hd

(M8 X 16)
2

7 14 5310-12-145-5250 N  011  558  2 Washer - Spring
(8.4 X 15 X 1.6)

2

7 15 3030-21-899-4079 8136-2472  MA "V" Belt 2
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Table  I  Engine  assembly  (cont 'd)

Figure Item NSN MRN Description Qty

7 16 2990-12-175-5025 049  903  105  A Plate Assy -
Retaining

1

7 17 3120-21-897-5073 056  903  147  A Bushing - Damper 1
7 18 2990-12-175-5026 049  903  103 Bracket Assy 1
7 19 3120-21-897-5073 056  903  147  A Bushing - Damper 1
8 1 4730-21-896-4241 N  024  510  3 Clamp - Hose

(LC16-25)
1

8 2 4720-12-172-8361 049  121  058  C Hose - Coolant 1
8 3 4730-12-163-3344 N  024  511  3 Clamp - Hose

(LC23-35)
4

8 4 4720-12-172-8363 049  121  069  C Hose - Coolant 1
8 5 4720-12-172-8359 049  121  053 Hose - Water Pump 1
8 6 2920-12-176-1745 049  905  401 Cable - 24V Ign

Cyl 1
1

8 7 2920-12-127-7497 049  905  403 Cable - 24V Ign
Cyl 2

1

8 8 2920-12-176-1746 049  905  405 Cable - 24V Ign
Cyl 3

1

8 9 2920-12-176-1747 049  905  407 Cable - 24V Ign
Cyl 4

1

8 10 2920-12-175-5104 049  905  413  D Cable - 24V
Ignition Coil

1

8 11 5330-12-176-2557 049  905  997 Seal - Spark Plug 4
8 12 2920-21-892-4544 WC7D Spark Plug –

(Bosch)
4

8 13 2920-12-190-2405 035  905  251  A Clamp 1
8 14 5305-12-156-4865 N  010  242  12 Scr - Hex Hd 1
8 14 5305-12-156-4865 N  010  242  12 Scr - Hex Hd 1

3 .3 Manda tory  Par t s  Rep lacement . -  The  fo l lowing  par t s  sha l l  be  rep laced
wi th  OEM components  dur ing  engine  assembly  rebu i ld ,  see  F igures  1  to  8  fo r
component  iden t i f i ca t ion :
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Table  II  Mandatory  Parts  Replacement

Figure Item NSN MRN Description Qty

1 10 5310-21-898-4417 N  012  040  1 Washer - Lock
(10 X 18.1 X 1.8)

3

1 11 5305-12-126-8022 N  10  251  2 Scr - Hex Hd
(M10 x 18)

3

1 15 N  010  241  4 Scr - Hex hd
(M8 X 22)

4

1 16 5310-12-142-8159 N  012  229  3 Washer - Spring
(A8 X 15 X .5)

4

2 4 049  198  151  B Set - Piston Rings
(79.50)

4

2 4 049  198  153  B Set - Piston Rings
(79.75)

4

2 4 049  198  155  B
(80.00)

Set - Piston Rings 4

2 4 049  198  157  B
(80.50)

Set - Piston Rings 4

2 9 056  105  431 Bushing - Conrod 4
2 10 056  198  501

Shell
Set - Conrod Brg 4

2 10 056  198  503
Shell  (0.25)

Set - Conrod Brg 4

2 10 056  198  505
Shell  (0.50)

Set - Conrod Brg 4

2 10 056  198  507
Shell  (0.75)

Set - Conrod Brg 4

2 12 2990-12-175-5016 056  103  541
Oil  Pump

Bush - Dist and 1

2 14 5330-21-896-7460 059  127  311  A Gasket 1
2 16 5310-21-896-2646 244  880  005

(B8 X 15 X 0.8)
Washer - Spring 5

2 17 N  014  708  2
(M8  X  15)

Scr - Socket Hd 2

2 18 5340-21-897-8257 N  011  907  4 Cap (14) 2
2 19 5340-21-897-8283 059  103  113 Plug - Frost 3
2 21 026  103  051  A Seal - Shaft Ring 1
2 23 5330-12-174-1349 052  103  181 Gasket - Rear Fig 1
2 24 5305-12-172-7318 222  060  756 Scr - Hex Hd

(M6 X 18)
8

2 25 5310-12-142-8171 224  860  025 Washer - Spring
(B6 X 12 X 0.5)

8
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Table  I I  Mandatory  parts  replacement  (cont 'd)

Figure Item NSN MRN Description Qty

2 29 049  198  451 Set - Crankshaft
Brg (59 Out)

1

2 29
2 29
2 29
2 32 5310-21-897-8241 068  105  193  A Washer 1
2 33 5306-21-893-8665 N  100  132  01 Scr - Hex Hd

(M14 X 1.5 X 40)
1

2 36 5330-12-174-1354 049  103  609  A Gasket - Pan 1
2 38 5340-21-897-8255 B  183  198  005 Plug Assy 1
2 41 5305-21-893-8741 N  090  245  2 Scr c/w Washer

(M6 X 18)
19

2 42 5306-21-893-8778 N  040  347  2 Scr - Hex Hd
(M6 X 90)

1

2 43 5330-12-156-4516 N  013  804  2 Seal (A6 X 10 X 1) 1
2 44 5305-12-142-8501 222  081  355 Scr - Hex Hd

(M8 X 90)
2

2 45 5310-21-896-2645 N  012  228  3 Washer - Spring
(B8 X 15 X 0.8)

2

2 57 5305-12-156-4863 222  080  455 Scr - Hex Hd
(M8 X 20)

1

2 59 5330-12-174-2427 056  103  161 Gasket - Front Flg 1
2 61 5330-12-188-6480 068  103  085  A Seal 1
2 62 5305-12-136-4443 N  010  137  1 Scr - Hex Hd

(M12 X 1.5 X 35)
1

2 64 5305-12-141-9867 222  081  356 Scr - Hex Hd
M8 X 25)

2

2 66 5330-12-188-6480 068  103  085  A Seal 1
2 68 5330-12-174-1848 056  115  037 Seal 1
2 71 5340-21-897-8286 PC  2 Plug - Protector 1
2 74 5975-12-180-3172 431  971  848 Clip 1
2 77 5340-00-057-3037 MS  21333-111 Clamp 1
2 81 3110-12-175-5017 056  105  313  C Bearing - Pilot 1
3 1 4730-21-896-4241 N  024  510  3 Clamp - Hose

(LC16-25)
3

3 2 4730-21-899-5617 B  183  199  449 Elbow - 90 Deg 1
3 3 4720-21-898-2986 B  183  121  033 Hose - Breather 1
3 4 5330-21-896-7426 056  198  025  A Gasket –  Cylinder

Head Cover
1

3 5 5330-12-181-7436 049  103  383  D Gasket – Cylinder
Head

1
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Table  I I  Mandatory  parts  replacement  (cont 'd)

Figure Item NSN MRN Description Qty

3 6 5310-12-175-6306 056  103  377 Washer 10

3 7 5305-12-175-2658 049  103  385  A Scr - Cylinder
Head

10

3 9 5330-12-173-5261 059  103  487 Gasket 1
3 11 5310-12-156-4991 N  011  006  8 Nut - Hex (M6) 8
3 15 5310-12-184-8509 N  011  524  7 Washer - Flat

(6.4 X 12.5 X 1.6)
2

4 10 5330-12-188-5372 049  115  441 Gasket 1
4 12 5310-21-896-2646 N  012  241  8 Washer - Spring

(B8 X 15 X 0.8)
7

4 13 5305-21-893-8812 N  147  263 Scr - Socket Hd
(M8 X 30)

3

4 15 2940-12-172-8350 PH-2870A Filter - Oil 2
4 17 5305-21-893-8811 N  147  062 Scr - Socket Hd

(M8 X 12)
4

4 19 5330-12-147-5526 059  121  119 Seal 1
4 20 5310-21-896-2646 N  012  241  8 Washer - Spring

(B8 X 15 X 0.8)
4

4 21 5305-21-897-8248 N  102  441  1 Scr - Hex Hd
(M8 X 30)

2

4 22 5306-21-893-8763 N  103  508 Scr - Hex Hd 2
6 5 N  900  603  1 Clip - Cable

(6.5 X 120)
1

6 7 5330-12-173-3045 056  129  589 Gasket – Exhaust
Manifold

4

6 9 N  044  514  1 Stud (M8 X 25) 6
6 10 5330-12-173-3046 B  183  253  137  A Gasket – Front

Exhaust
1

6 11 5310-12-175-6315 803  253  111 Nut - Hex 6
6 12 5310-12-145-5250 N  115  582 Washer - Flat (8.4 X

15 X 1.6)
14

6 13 5310-12-175-6310 059  129  601 Nut - Hex 9
6 14 5307-21-893-8677 N  044  511  1 Stud (M8 X 18) 1
6 15 5310-21-896-2(546 N  012  241  8 Washer - Spring

(B8 X 15 X 0.8)
2

6 17 5305-12-164-6653 N  102  391  1 Scr - Hex Hd
(M8 X 18)

1

6 18 5305-12-195-4626 N  147  513 Scr - Socket Hd
(M8 X 55)

4

6 19 5305-21-893-8725 N  447  142 Scr - Socket Hd
(M8 X 80)

2
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Table  I I  Mandatory  parts  replacement  (cont 'd)

Figure NSN Description Qty

6 21 5330-12-179-4910 049  129  717  A Gasket – Intake
Manifold

1

7 1 5305-21-896-9611 N  044  721  1 Scr - Socket Hd
(M8 X 125)

1

7 2 5305-12-146-8456 N  010  241  15 Scr - Hex Hd 1
7 3 5310-21-896-2646 N  012  241  8 Washer - Spring

(B8 X 15 X 0.8)
1

7 4 5365-12-175-8252 059  903  127  A Bushing - Flanged 1
7 5 5325-12-176-5881 059  903  263  A Bushing - Rubber 1
7 7 5310-12-175-6314 059  903  265  A Cup - Washer (R7) 1
7 8 5305-21-897-8248 N  010  244  11 Scr - Hex Hd

(M8 X 30)
1

7 9 5305-21-897-8253 222  002  565 Scr - Hex Hd
(M10 X 1.5 X 25)

1

7 10 5310-21-896-S750 224  701  170 Washer - Lock
(10 mm)

1

7 11 5310-21-674-2825 N-179ZP  Type  2 Washer - Flat 1
7 12 5310-21-896-9591 N  022  146  1 Nut - Lock (M8) 1
7 13 5305-12-158-7150 N  010  293  5 Scr - Hex Hd

(M8 X 16)
2

7 14 5310-12-145-5250 N  011  558  2 Washer - Spring
(8.4 X 15 X 1.6)

2

7 15 3030-21-899-4079 B  136-2472  MA "V" Belt 2
7 17 3120-21-897-5073 056  903  147  A Bush - Damper 1
7 19 3120-21-897-5073 056  903  147  A Bush - Damper 1
8 1 4730-21-896-4241 N  024  510  3 Clamp - Hose

(LC16-25)
3

8 2 4720-12-172-8361 049  121  058  C Hose - Coolant 1
8 3 4730-12-163-2344 N  024  511  3 Clamp - Hose 2
8 4 4720-12-172-8363 049  121  069  C Hose - Coolant 1
8 5 4720-12-172-8359 049  121  053 Hose - Water Pump 1
8 11 5330-12-176-2.557 049  905  997 Seal - Spark Plug; 4
8 12 2920-21-892-4544 WC7D Spark Plug –

(Bosch)
4

8 14 5305-12-156-4865 N  010  242  12 Scr - Hex Hd
(M8 X 25)

1

3 .4 Poss ib le  Miss ing  Components . -  The  fo l lowing  Tab le  l i s t s  components
tha t  may  be  miss ing  f rom the  eng ine  assembly  a t  t ime  of  d i sassembly .
Miss ing  components  o ther  than  Manda tory  Par t s  Rep lacement  sha l l  be
rep laced  wi th  new or  se rv iceab le  OEM components ,  r e fe r  to  F igures  1  to  8
for  component  iden t i f i ca t ion  and  loca t ion  wi th in  the  eng ine  assembly .
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Table  I II  Poss ib le  miss ing  components

Figure Item NSN MRN Description Qty

2 71 5340-21-897-8286 PC  2 Plug - Protector 1
2 72 6150-21-897-2647 555 Cord 1
2 74 5975-12-180-3172 431  971  848 Clip 1
2 77 5340-00-057-3037 MS  21333-111 Clamp 1
3 18 2990-12-175-3891 049  905  471 Holder – Ignition

Cable
2

4 9 6680-12-173-3878 049  115  611  A Dipstick Assy 1
5 6 5340-12-179-5853 049  109  273 Plug 1
5 20 5325-12-175-3893 056  129  669  B Grommet 1
5 21 5340-12-180-3594 049  109  291  A Plug 1
5 23 9930-12-179-5385 049  109  188  B Seal 1
6 1 N  020  353  5 Hose 4
6 2 4720-12-176-6064 N  020  139  1 Line - Vacuum

(500 mm)
2

6 3 4730-21-896-9370 6822.316 Cap 1
6 4 4730-01-074-0060 1598738000 Tee 1
6 5 N  900  603  1 Clip - Cable

(6.5 X 120)
1

6 9 N  044  514  1 Stud (M8 X 25) 6
6 10 5330-12-173-3046 B  183  253  137  A Gasket – Front

Exhaust
1

6 11 5310-12-175-6315 803  253  111 Nut - Hex 6
7 1 5305-21-396-9611 N  044  721  1 Scr - Socket Hd

(M8 X 125)
1

7 9 5305-21-897-8253 222  002  565 Scr - Hex Hd
(M10 X 1.5 X 25)

1

7 10 5310-21-896-9750 224  701  170 Washer - Lock
(10 mm)

1

7 11 5310-21-674-2825 W-179ZP  Type  2 Washer - Flat 1
7 12 5310-21-896-9591 N  022  146  1 Nut - Lock (M8) 1
7 13 5305-12-158-7150 N  010  293  5 Scr - Hex Hd

(M8 X 16)
1

7 14 5310-12-145-5250 N  011  558  2 Washer - Lock 1
7 15 3030-21-899-4079 8136-2472  MA "V" Belt 2
8 1 4730-21-896-4241 N  024  510  3 Clamp - Hose

(LC16-25)
1

8 2 4720-12-172-8361 049  121  058  C Hose - Coolant 1
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3 .5 Engine  Rebui ld  Procedures . -  The  fo l lowing  prov ides  the  s tep  by  s tep
procedures  fo r  rebu i ld ing  the  VW 1 .7  l i t r e  eng ine  assembly :

3 .5 .1 Disassemble  eng ine

3 .5 .1 .1 Remove  carbure tor

(a ) Remove  the  vacuum advance  hose .

(b ) Remove  the  four  cap  sc rews  and  f la t  washers  a t  the  base  o f  the
carbure to r  and  remove  the  ca rbure to r .

3 .5 .1 .2 Remove  in take  mani fo ld

(a ) Remove  the  two coolan t  hoses  f rom the  mani fo ld .

(b ) Remove  the  cap  sc rew,  nu t  and  f la t  washer  f rom the  in take  to  exhaus t
mani fo ld  b racke t  and  remove  the  b racke t .

( c ) Remove  the  s ix  socke t  head  cap  sc rews  and  f la t  washers  f rom the
mani fo ld  and  remove  the  mani fo ld  and  gaske t .

3 .5 .1 .3 Remove  exhaus t  mani fo ld

(a ) Remove  the  e igh t  nu ts  and  f la t  washers  f rom the  mani fo ld .

(b ) Remove  the  mani fo ld  and .  four  gaske t s .

3 .5 .1 .4 Remove  a l te rna tor

(a ) Pr io r  to  removing  the  dr ive  be l t s ,  loosen  the  coo lan t  pump  and
crankshaf t  pu l ley  cap  sc rews .

(b ) Remove  the  a l t e rna tor  ad jus t ing  bo l t ,  f l a t  and  lock  washer  and  remove
the  dr ive  be l t s .

( c ) Remove  the  o i l  l eve l  d ips t ick .

(d) Remove  the  bo l t ,  sp r ing  washer ,  cup /washer  and  f l anged  bush ing
secur ing  the  ad jus t ing  a rm to  the  head  and  remove  the  a rm and  rubber
bush ing .

(e) Remove  the  p lug  f rom the  t iming  be l t  upper  cover  and  us ing  a  6  mm
hex head  socke t ,  ho ld  the  mount ing  bo l t  and  remove  the  nu t .

( f ) Suppor t  the  a l t e rna to r  and  wi thdraw the  mount ing  bo l t .

(g ) Remove  the  a l t e rna to r  f rom the  b racke t s .
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3 .5 .1 .5 Remove coolan t  pump

(a) Remove  the  coo lan t  hose  f rom the  pump and  the  coo lan t  connec tor .

(b ) Remove  the  th ree  socke t  head  sc rews  and  remove  the  pu l ley .

(c ) Remove  the  bo l t ,  nu t ,  and  lock  washer  tha t  secures  the  t iming  be l t
lower  cover  to  the  pump.

(d) Remove  the  four  cap  sc rews  tha t  secure  the  pump to  the  b lock  and
remove  the  pump and  O Ring .

3 .5 .1 .6 Remove  d is t r ibu tor

(a ) Disconnec t  the  four  h igh  tens ion  cab les  f rom the  spark  p lugs .

(b ) Remove  the  cap  sc rew f rom the  d i s t r ibu tor  lock ing  co l la r .

( c ) Remove  the  co l la r  and  d i s t r ibu tor .

3 .5 .1 .7 Remove  o i l  f i l t e r  and  hous ing

(a ) Remove  the  o i l  f i l t e r .

(b ) Remove  the  o i l  t empera ture  send ing  un i t .

( c ) Remove  the  th ree  socke t  head  sc rews  and  spr ing  washers  and  r emove
the  o i l  f i l t e r  hous ing  and  gaske t .

3 .5 .1 .8 Remove  engine  mount ing  bracke ts  and  b lock  hea te r

(a ) Remove  the  th ree  cap  sc rews  and  lock  washers  f rom the  l e f t  eng ine
mount ing  b racke t  and  remove  the  b racke t .

(b ) Remove  the  four  cap  sc rews  and  spr ing  wa shers  f rom the  r igh t  eng ine
mount ing  b racke t  and  remove  the  b racke t .

( c ) Remove  the  cap  sc rew and  remove  the  b lock  hea te r .

(d) Remove  the  cap  sc rew and  f la t  washer  f rom the  b lock  hea te r  cab le
c lamp and  remove  the  cab le  and  c lamp.
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3 .5 .1 .9 Remove  c rankshaf t  pu l ley

(a ) Loosen  the  a l t e rna to r  ad jus t ing  a rm sc rew and  remove  the  two  V be l t s .

(b ) Remote  the  four  socke t  head  sc rews ,  f l a t  washers  and  remove  the
pul ley .

3 .5 .1 .10 Remove  t iming  be l t  and  tens ioner

(a ) Remove  the  two  nu ts  and  f l a t  washers  tha t  secure  the  t iming  be l t  upper
cover  to  the  va lve  cover  f ron t  s tuds .

(b ) Remove  the  co l la red  nu t  f rom the  f ron t  o f  the  cover  and  remove  the
upper  cover .

(c ) Remove  th ree  socke t  head  cap  sc rews ,  th ree  f l a t  washers  and  remove
the  coo lan t  pump pu l ley .

(d) Remove the  socke t  head  sc rew,  cap  sc rew,  nu t  and  spr ing  washers
secur ing  the  lower  t iming  be l t  cover  and  remove  the  cover .

(e ) Loosen  the  cap  sc rews  secur ing  the  camshaf t ,  c rankshaf t ,  and
in te rmedia te  sha f t  sp rocke t s .

( f ) Remove  the  nu t  and  spr ing  washer  f rom the  t iming  be l t  t ens ioner .

(g) Remove  the  t iming  be l t  and  tens ioner .

3 .5 .1 .11 Remove  in te rmedia te  shaf t  and  sprocke t

(a ) Remove  the  cap  sc rew and  f la t  washer  f rom the  in te rmedia te  shaf t
sprocke t  and  remove  the  sprocke t  and  woodruf f  key .

(b ) Remove  the  two  cap  sc rews  and  spr ing  washers  f rom the  o i l  sea l
car r ie r  and  remove  the  car r ie r  and  O Ring .

(c ) Pul l  the  in te rmedia te  shaf t  f rom the  b lock  be ing  care fu l  no t  to  h i t  the
d is t r ibu tor  d r ive  gear  o r  the  fue l  pump eccen t r ic  on  the  bear ing
recesses .

(d) Us ing  a  su i t ab le  pu l le r ,  r emove  the  two  in te rmedia te  shaf t  bea r ings
f rom the  b lock .

3 .5 .1 .12 Remove  a l te rna tor

(a ) Remove  the  a l t e rna to r  mount ing  sc rew and  nu t .
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(b ) Remove  the  sc rew,  f l a t  washers  and  lock  washer  f rom the  a l te rna tor
s ide  of  the  ad jus t ing  a rm.

(c ) Remove  the  a l t e rna to r .

3 .5 .1 .13 Remove  spark  p lugs

(a ) Disconnec t  the  four  ign i t ion  cab les  f rom the  spark  p lugs  and  pu l l  the
cab les  ou t  o f  the  ign i t ion  cab le  b racke ts .

(b ) Remove  the  four  spark  p lugs  and  four  sea l s .

3 .5 .1 .14 Remove  the  a l t e rna to r  ad jus t ing  a rm

(a) Remove  the  sc rew» spr ing  washer ,  washer  cup ,  spacer  s l eeve  and
rubber  bush ing  f rom the  a l t e rna tor  ad jus t ing  a rm.

(b ) Remove  the  a l t e rna to r  ad jus t ing  a rm.

3 .5 .1 .15 Remove  d is t r ibu tor

(a ) Remove  the  sc rew,  spr ing  washer  and  c lamp f rom the  base  o f  the
d i s t r ibu to r .

(b ) Remove  the  d i s t r ibu tor  and  gaske t .

3 .5 .1 .16  Remove  o i l  f i l t e r  f l ange

(a ) Remove  and  d i scard  the  o i l  f i l t e r .

(b ) Remove  the  four  sc rews ,  sp r ing  washers  and  o i l  f i l t e r  f l ange  wi th
gaske t .

3 .5 .1 .17 Remove coolan t  pump

(a) Remove  coolan t  hoses  f rom pump and  engine  head .

(b ) Remove  four  cap  sc rews  and  spr ing  washers  f rom the  pump.

(c ) Remove  pump and  O Ring  sea l  f rom the  b lock .

3 .5 .1 .18 Remove  t iming  be l t  r ea r  p la t e

(a ) Remove  the  cap  sc rew and  washer  f rom the  c rankshaf t  sp rocke t  and
remove  the  sprocke t .

(b ) Remove  the  cap  sc rew and  the  s tud  f rom the  t iming  be l t  r ea r  p la te  and
a l te rna to r  b racke t .
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(c ) Remove  the  cap  sc rew and  spr ing  washer  tha t  secures  the  rea r  p la te  to
the  head  and  remove  the  rea r  p la te  and  the  a l t e rna tor  f ron t  b racke t .

3 .5 .1 .19 Remove  a l t e rna tor  rea r  b racke t

(a ) Remove  the  two cap  sc rews  and  spr ing  washers  f rom the  a l t e rna tor
rea r  b racke t  and  remove  the  b racke t .

3 .5 .1 .20 Remove  va lve  cover .

(a ) Remove  the  nu t s  and  f l a t  washers  secur ing  the  acce lera to r  cab le
mount ing  bracke t  and  two spark  p lug  wi re  secur ing  bracke t s  f rom the
le f t  s ide  o f  the  va lve  cover  and  remove  the  b racke t s .

(b ) Remove  the  remain ing  va lve  cover  secur ing  nu ts  and  remove  the  two
re in forcement  ba rs .

( c ) Remove  the  va lve  cover  and gaske t .

3 .5 .1 .21 Remove  cy l inder  head

(a ) S ta r t ing  a t  the  f ron t  and  rear  o f  the  cy l inder  head  and  work ing  towards
the  cen t re ,  us ing  cy l inder  head  bo l t  b i t  (OTC 7016) ,  loosen  a  l i t t l e  a t
a  t ime ,  the  cy l inder  head  bo l t s  in  the  sequence  shown in  F igure  9 .
Remove  the  bo l t s  and  f l a t  washers .

(b ) Remove  the  cy l inder  head  and  gaske t .  I f  the  head  i s  s tuck  on ,  inse r t  a
wooden  hammer  handle  in to  an  exhaus t  por t  and  pry  the  head  loose .

3 .5 .1 .22 Remove  o i l  pan  and  gaske t

(a ) Remove  the  d ra in  p lug  f rom the  o i l  pan and  dra in  any  o i l  in to  a
su i t ab le  con ta ine r .

(b ) Remove  the  20  cap  sc rews  and  f l a t  washers  and  remove  the  o i l  pan  and
gaske t .

3 .5 .1 .23 Remove o i l  pump

(a) Remove  the  two  long  cap  sc rews  and  spr ing  washers  f rom the  bo t tom
of  the  o i l  pump hous ing .

(b ) L i f t  the  o i l  pump f rom the  engine  b lock .
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3 .5 .1 .24 Remove  p i s ton  assembl ies

(a ) Mark  the  tops  o f  unmarked  p i s tons  wi th  the  p i s ton  number  and  an
ar row po in t ing  towards  the  f ron t  o f  the  eng ine  so  tha t  the  p i s tons  wi l l
be  reassembled  proper ly .

(b ) Remove  the  connec t ing  rod  nu t s  and  connec t ing  rod  caps .

CAUTION

I f  the  eng ine  b lock  has  any  top  cy l inder  r idges ,  remove  them wi th  a
r idge  reamer  be fore  removing  the  p i s tons  to  p reven t  the  r ings  f rom
ca tch ing ,  see  F igure  10 .

(c ) Us ing  a  wooden  hammer  handle ,  push  the  p i s ton /connec t ing  rod
assembly  away  f rom the  c rankshaf t  and  th rough  the  top  o f  the
cy l inder .

(d) Immedia te ly  a f te r  each  assembly  i s  removed ,  mark  the  cy l inder
number  on  bo th  the  rod  cup  and  the  rod ,  on  the  in te rmedia te  shaf t
s ide .  Remove  the  bear ings  f rom the  rod  and  cap .

3 .5 .1 .25 Remove  connec t ing  rods  and  r ings  f rom p i s tons

(a ) Us ing  a  smal l  punch ,  remove  the  c i rc l ips  f rom both  ends  o f  each
pis ton  p in ,  see  F igure  11 .

(b ) Us ing  too l  VW207C,  p ress  the  p ins  ou t  o f  the  p i s tons  and  remove  the
connec t ing  rods .

NOTE:  I f  the  p i s ton  p in  i s  d i f f icu l t  to  remove ,  hea t  the  p i s ton  in  o i l  to  a
tempera tu re  o f  60°C.

(c ) Us ing  a  r ing  remover / ins ta l l e r ,  r emove  the  two  compress ion  and  the
o i l  r ing  f rom each  p is ton .

3 .5 .1 .26 Remove  c rankshaf t

(a ) Remove  the  s ix  cap sc rews  and  spr ing  washers  and  remove  the
crankshaf t  r ea r  sea l  and  ca r r i e r .

(b ) Remove  the  th ree  cap  sc rews  and  spr ing  washers  and  remove  the
c rank-shaf t  f ron t  sea l  and  ca r r i e r .

( c ) Remove  the  sea l s  f rom the  sea l  ca r r i e r s .

(d) Us ing  ex t rac to r  10-202 ,  r emove  the  p i lo t  bear ing  f rom the  rea r  end  of
the  c rankshaf t .
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(e ) Remove  the  bo l t s  f rom the  f ive  main  bear ing  caps  and  remove  the  caps
and  bear ings .

NOTE: The  main  bear ing  caps  a re  fac tory  numbered  to  ensure  cor rec t
ins ta l l a t ion .

( f ) Remove  the  c rankshaf t .

(g ) Remove  the  bear ing  she l l s  f rom the  main  bear ing  sadd les .

3 .5 .1 .27 Remove  the  f ros t  p lugs

(a ) Remove  the  caps  f rom the  f ron t  and  rear  end  of  the  b lock .

(b ) Remove  the  th ree  f ros t  p lugs  f rom the  rea r  end  of  the  b lock .  3 .5 .2
Clean ing  and  Inspec t ion

3 .5 .2 .1 Clean ing . -  Fo l lowing  comple te  d i sassembly  of  the  eng ine ,  the
major  accessor ies  l i s t ed  in  3 .1 .2  sha l l  be  rebu i l t  a s  pe r  the i r  r espec t ive
spec i f i ca t ions .  The  remain ing  components  o f  the  b lock  sha l l  be  thoroughly
c leaned  and  dr ied  p r io r  to  inspec t ion  to  de te rmine  wear  and  se rv iceab i l i ty .

3 .5 .2 .2 Inspec t ion . -  The  fo l lowing  components  sha l l  be  inspec ted  and
where  necessary  measured  to  de te rmine  wear  and  se rv iceab i l i ty .  The
cont rac to r  sha l l  r ecord  a l l  measurements  and  compare  them to  the  s tandards
l i s t ed  in  3 .5 .4 :

(a ) Cyl inder  b lock  f l a tness  check

i Ensure  the  b lock  i s  c lean .

i i Check  the  top  of  the  b lock  for  f l a tness  th rough  the  cen t re  o f
bores  wi th  an  accura te  s t ra igh t  edge  and  fee le r  gauge ,  see
Figure  12 .  The  sur face  mus t  no t  vary  more  than  0 .10  mm
longi tud ina l ly .  I f  the  f l a tness  i s  no t  wi th in  the  above  l imi t s ,  the
cy l inder  b lock  mus t  be  resur faced .

NOTE: Prev ious  rebu i ld  da ta  mus t  be  checked  as  the  maximum amount  o f
meta l  tha t  can  be  removed  f rom the  b lock  i s  0 .025  mm.

i i i Check  and  c lean  a l l  bol t  ho le  th reads  and  s tud  th reads .  Repa i r
as  necessary  and  lubr ica te .
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(b ) Cyl inder  Bore

i Us ing  a  cy l inder  bore  gauge ,  de te rmine  the  cy l inder  d iameter
and  degree  o f  wear .  Record  the  read ings ,  see  F igure  13 .

NOTE: When  check ing  the  cy l inder  bores ,  r emove  the  cy l inder  b lock  f rom
the  eng ine  s tand ,  t ake  measurements  a t  th ree  po in t s  in  each  cy l inder
and  a t  r igh t  ang les  to  one  ano ther .  The  f i r s t  measurement  shou ld  be
made  10  mm f rom the  top .  The  second  measurement  should  be  in  the
middle  o f  the  cy l inder ,  and  the  th i rd  10  mm f rom the  bo t tom.  Take
one  se t  o f  measurements ,  f i r s t  in  one  d i rec t ion  (eg ,  ac ross  the  wid th
of  the  eng ine)  and  then  take  a  second  se t  o f  measurements  in  ano ther
d i rec t ion  (eg ,  in  l ine  wi th  the  c rankshaf t ) .

i i Minor  var ia t ions  in  cy l inder  d ia mete r  can  be  cor rec ted  by
honing .  I f  the re  i s  scor ing ,  var ia t ions  o f  0 .05  mm or  more
be tween  the  measurements  in  any  one  cy l inder ,  o r  a  cy l inder  i s
worn  to  more  than  0 .08  mm over  the  or ig ina l  o r  overs ized  bore ,
a l l  the  cy l inders  mus t  be  rebored  and  honed  to  accep t  the  nex t
la rger - s ize  p i s ton .

i i i Record  the  l a rges t  bore  d iamete r  measurement  ob ta ined  fo r  each
cyl inder .

iv Compare  these  measurements  wi th  the  honing  measurements ,  see
Figure  14 .

NOTE: Rebored  cy l inders  mus t  be  honed  to  ob ta in  a  c lea rance  of  0 .03  mm
between  the  p i s ton  and  the  cy l inder  wal l .

v Compute  the  p i s ton  c lea rance  be tween  the  o r ig ina l  p i s tons  and
the i r  r espec t ive  cy l inders .  Sub t rac t  the  d iamete r  o f  the  p i s ton ,
see  i i i ,  f rom the  maximum diameter  o f  the  cy l inder .  See  (c )  for
p i s ton  measurement  de ta i l s .

v i I f  the  p i s ton  c lea rance  exceeds  the  wear  l imi t s ,  bu t  the
cy l inders  a re  no t  worn  to  a  d iameter  tha t  i s  0 .04  mm grea te r
than  the i r  o r ig ina l  o r  overs ize  honing  measurements ,  cor rec t  the
c lea rance  by  ins ta l l ing  new p is tons  o f  the  same d iamete r .

v i i I f  p i s ton  c learance  exceeds  the  wear  l imi t s  because  of  cy l inder
wal l  wear ,  the  cy l inders  mus t  be  bored  and  honed  to  the  nex t
overs ize  measurement  and  new p is tons  o f  the  same overs ize
measurement  ins ta l l ed .

v i i i I f  the  cy l inders  have  no t  been  reb ored ,  remove  the  cy l inder  wa l l
g laze  us ing  a  (220-gr i t )  hone .  Remove  the  g laze  on ly  so  tha t
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the  r ings  wi l l  p roper ly  sea t .  Remove  as  l i t t l e  meta l  as  poss ib le ,
See  F igure  15 .

NOTE: New rep lacement  eng ine  b locks  may  have  pro t rus ions  which  wi l l
in te r fe re  wi th  the  p roper  pos i t ion ing  o f  the  s t a r t e r  motor ,  see  F igure
16 .  These  p ro t rus ions  mus t  be  g round  of f  be fore  assembl ing  the
eng ine  components .

( c ) P i s ton  and  Rings

i Check  the  p i s tons  fo r  wear .  Measure  the  d iamete r  o f  the  p i s ton
a t  r igh t  ang les  to  the  p i s ton  p in  a t  a  po in t  approx imate ly  10mm
from the  lower  edge  of  the  p i s ton  sk i r t ,  see  F igure  17 .  Compare
the  measurements  ob ta ined  wi th  the  o r ig ina l  p i s ton  d iameter
marked  or .  the  p i s ton  c rown.  Compar i son  wi l l  g ive  an  ind ica t ion
of  the  ex ten t  to  which  the  p i s ton  i s  worn .  Maximum wear  i s  0 .04
mm.  However ,  i t  can  on ly  be  de te rmined  whether  the  p i s ton  i s
su i tab le  fo r  reuse  by  a l so  measur ing  the  cy l inder  bore .

i i Us ing  fee le r  gauges ,  check  the  s ide  c learance  of  a l l  the  p i s ton
r ings ,  see  F igure  18 .  P i s ton  r ing  s ide  c lea rances  shou ld  be  0 ,02
to  0 .05mm wi th  new par t s .  When  ins ta l l ing  new r ings ,  ensure
the  s ide  c lea rance  i s  no t  l ess  than  spec i f ied .  The  maximum wear
l imi t  for  o ld  r ings  i s  0 .15mm.

i i i Check  the  r ing  end  gap  in  the  cy l inders  by  push ing  each  r ing
about  15  mm in to  the  bo t tom of  the  cy l inder .  Measure  the  gap  in
the  r ing ,  see  F igure  19 .  New r ing  gaps  should  be  0 .30  to
0 .45mm for  the  compress ion  r ings  and  0 .25  to  0 .40mm for  the
o i l  sc raper  r ing .  I f  the  gap  i s  too  nar row,  en la rge  i t  wi th  a  f i l e
or  o i l  s tone .  Used  r ings  mus t  no t  have  a  r ing  gap  la rger  than
1 .00mm.  When rep lac ing  r ings ,  they  mus t  be  o f  the  same group
s ize  as  the  p i s tons  and  cy l inders .

iv I f  reus ing  o ld  p i s tons ,  c lean  the  r ing  grooves  wi th  a  r ing  groove
c leaning  too l .

(d) P i s ton  P in.  -  Check  the  p i s ton  p in  f i t  in  each  connec t ing  rod .  I f  the
c learance  exceeds  0 .04mm,  rep lace  the  rod  and  p in  o r  f i t  a  new p in
and  rod  bush ing .  Hone  the  bush ing  to  ob ta in  a  c lea rance  of  0 .01  to
0 .02mm.  Check  rod  a l ignment  a f t e r  f i t t ing  new bush ings .
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(e ) Crankshaf t

i Us ing  a  micromete r ,  measure  the  c rankshaf t  main  bear ing  and
connec t ing  rod  journa l s .  Take  measurements  a t  each  s ide  o f  the
journa l  to  check  fo r  t aper ,  see  F igure  20 .

i i Check  eccen t r i c i ty .  Us ing  a  micromete r ,  t ake  two  measurements
of  the  journa ls ,  one  a t  90  f rom the  f i r s t ,  o r  p lace  the  c rankshaf t
on  "V"  b locks  and  check  run-ou t  wi th  a  d ia l  ind ica tor ,  see
Figure  21 .

i i i Record  the  measurements  o f  each  journa l  and  compare  to  F igure
22 .

NOTE: I f  the  journa l s  a re  rough ,  scored ,  t apered ,  o r  exceed  0 .03mm out  o f
round ,  the  c rankshaf t  mus t  be  rep laced  or  recondi t ioned  to  the  nex t
repa i r  s tage .

( f ) In te rmedia te  shaf t .  -  Inspec t  the  in te rmedia te  shaf t  bear ing  sur faces
for  scor ing  and  rep lace  the  shaf t  i f  necessa ry .

(g) In take  Mani fo ld

i Us ing  a  s t ra igh t  edge ,  check  the  mat ing  sur faces  o f  the  mani fo ld
for  d i s to r t ion .  I f  necessa ry ,  su r face  g r ind  un t i l  f l a t .

i i C lean  a round  the  por t s  and  ensure  the  mat ing  sur faces  a re
smooth .

(h) Exhaus t  Mani fo ld

i Inspec t  the  mani fo ld  fo r  c racks .

i i Us ing  a  s t ra igh t  edge ,  check  the  mount ing  sur face  for
d i s to r t ion .  I f  necessa ry ,  su r face  g r ind  un t i l  f l a t .

i i i Check  exhaus t  p ipe  mount ing  s tuds  and  rep lace  as  necessary .

( j ) Engine  mounts. -  Inspec t  the  mounts  fo r  c racks  and  damage .  Replace  i f
necessary .

(k) Oi l  sea l  f langes . -  Ensure  the  mount ing  sur face  o f  the  in te rmedia te
shaf t  o i l  sea l  f l ange ,  the  c rankshaf t  f ron t  and  rea r  sea l  f l anges  and  the
b lank ing  p la te  a re  f ree  o f  n icks  and  a re  smooth .

(m) Timing  sprocke ts . -  Inspec t  the  t iming  sprocke t s  fo r  damaged  tee th .
Repa i r  o r  rep lace  as  necessary .

Electronic documents are subject to change, before re-using refer to the DTICS web site to verify the current version.

Les documents électroniques peuvent être modifiés. Avant de réutiliser, toujours vérifier le site DTICS pour vous assurer de la version.



D-30-108-000/SF-001

29

(n) Oi l  pan. -  Ensure  the  sea l ing  sur face  o f  the  o i l  pan  i s  f ree  o f  n icks  and
is  smooth .  Inspec t  the  p lug  th reads  fo r  damage  and  repa i r  a s
necessary .

(p ) Oi l  f i l t e r  f l ange . -  Ensure  the  o i l  f i l t e r  f l ange  mount ing  sur face  i s
smooth .  Inspec t  the  th reads  o f  the  un ion  and  rep lace  i f  necessary .

(q) Timing  be l t  t ens ioner . -  Inspec t  the  t ens ioner  to  ensure  i t  tu rns  f ree ly
wi thout  b ind ing  or  g r i t t iness  and  there  i s  no  excess ive  looseness .

( r ) T iming  be l t  covers. -  Inspec t  the  covers  and  rea r  p la te  fo r  damage  and
den ts .  Repa i r  a s  necessa ry .

( s ) Valve  cover . -  Inspec t  the  va lve  cover  fo r  den t s  and  repa i r  a s
necessary .

( t ) Block  hea ter . -  P lace  the  b lock  hea te r  in  a  con ta iner  o f  wa te r  and  check
i t s  opera t ion .  Inspec t  the  cord  fo r  f ray ing  and  rep lace  par t s  as
necessary .

(u ) Spark  p lug  cab les . -  Inspec t  the  cab les  fo r  b roken  Bake l i t e ,  sp r ings ,
f rayed  cas ing  and  c ross  th readed  caps .  Check  the  con t inu i ty  in  the
cab les .  Replace  cab les  as  necessary .

3 .5 .3 Reassemble  eng ine

3 .5 .3 .1 Ins ta l l  c rankshaf t  (See  F igure  23  )

NOTE: Ensure  the  c rankshaf t  (4 ) ,  bea r ing  she l l s  (3 ) ,  bea r ing  caps  (1 )  and
saddles  a re  c lean  and  the  an t i - ro ta t ion  tabs  engage  in  the  no tches  in
the  saddles .  The  cen t re  bear ing  i s  a  f l anged  th rus t  bear ing  (2) .
Ensure  tha t  the  she l l s  wi th  o i l  ho les  a re  p laced  in  the  saddles  o f  the
engine  b lock .

(a ) Us ing  or ig ina l - s ize  new bear ing  or  unders ize  bear ings ,  depending  on
the  condi t ion  o f  the  c rankshaf t ,  ins ta l l  the  upper  bear ing  she l l s  (wi th
o i l  ho les  and  lubr ica t ion  grooves)  in  the  saddles  o f  the  engine  b lock .

(b ) P lace  the  c rankshaf t  in  the  b lock .

(c ) P lace  the  lower  bear ing  she l l s  in  the  bear ing  caps .

(d) P lace  a  smal l  p iece  o f  0 .025  -  0 .076mm plas t igage  on  each  main
journa l .
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NOTE: I f  checking  new bear ings  ins ta l led  in  a  h igh  mi leage  engine ,  use
p las t igage  which  measures  c lea rances  f rom 0 .050  to  0 .150mm.

(e) Ins ta l l  the  bear ing  caps  over  the  journa l s .  Ensure  the  No.  1  cap  i s  a t
the  f ron t  and  a l l  the  numbers  a re  fac ing  away  f rom the  in te rmedia te
shaf t .

( f ) Ins ta l l  the  bear ing  cap  bo l t s  and  to rque  to 35  Nm (25  f t  lb ) .

NOTE: Do no t  tu rn  the  c rankshaf t .

(g ) Remove  the  bo l t s  and  bear ing  caps .

(h) Us ing  the  p las t igage  package ,  measure  the  bear ing  c lea rance  as
ind ica ted  by  the  squash  of  the  p las t igage ,  See  F igure  24 .  The
c lea rance  shou ld  be  0 .03  to  0 .08mm for  new bear ings .  I f  the  c lea rance
exceeds  0 .17  mm,  rep lace  o r  recondi t ion  the  c rankshaf t .

CAUTION

To prevent  damage  to  the  journa l ,  do  no t  sc rape  of f  the  p las t igage .

( j ) Us ing  a  c lean ing  so lven t ,  r emove  the  f l a t t ened  p las t igage  f rom the
journa l s  and  bear ing ,

(k) Remove  the  c rankshaf t  and  coa t  the  upper  bear ing  wi th  assembly
lubr ican t .

(m) Reins ta l l  the  c rankshaf t  and  coa t  the  journa l s  wi th  assembly  lubr ican t .

(n) Coat  the  bear ing  caps  wi th  lubr ican t  and  ins ta l l  them over  the  journa ls
no t ing  the i r  cor rec t  loca t ion .

(p ) Ins ta l l  the  bo l t s  and  to rque  to  65  Nm (47  f t  lb ) .

(q) Tap  the  c rankshaf t  a l l  the  way  to  the  rea r  o f  the  b lock .

( r ) Inse r t  f ee le r  gauges  be tween  the  c rank  th row for  No.  3  cy l inder  and
the  cen t re  main  bear ing ,  see  F igure  25 .  Wi th  new par t s ,  ax ia l  p lay
should  be  0 .07  to  0 .17mm.  Axia l  p lay  i s  excess ive  i f  c lea rance  i s
0 .37mm or  g rea te r .  Excess ive  c lea rance  can  usua l ly  be  cor rec ted  by
rep lac ing  the  cen t re  main  bear ing .

( s ) P lace  a  new p i lo t  bear ing  on  bear ing  ins ta l l e r  VW 207C so  the  wr i t ing
wi l l  be  v i s ib le  when  ins ta l led  and  dr ive  the  bear ing  in to  the  rea r  o f
the  c rankshaf t .  The  bear ing  should  have  a  c lea rance  of  1 .5  mm f rom
the  end  of  the  c rankshaf t .
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( t ) Ins ta l l  a  new cap  and  f ros t  p lugs  in  the  f ron t  and  rea r  o f  the  b lock .

(u ) Ins ta l l  new sea l s  in  the  c rankshaf t  sea l  ca r r ie r s  so  tha t  the  sea l  l ips
wi l l  f ace  in  when  ins ta l l ed .  L igh t ly  o i l  the  l ips  o f  the  sea l s .

(v) Ins ta l l  new gaske t  to  the  rea r  ca r r ie r  and  secure  to  the  b lock  wi th  the
s ix  cap  sc rews  and  spr ing  washers .  Torque  to  10  Nm (7  f t  lb ) .

(w) Ins ta l l  a  new gaske t  to  the  f ron t  ca r r ie r  and  secure  i t  to  the  b lock  wi th
the  th ree  cap  sc rews  and  spr ing  washers .  Torque  to  10  Nm (7  f t  lb ) .
Do no t  ins ta l l  cap  sc rews  in  the  top  and  le f t  cen t re  ho les  as  they  a re
fo r  the  t iming  cover  capsc rews ,  see  F igure  26 .

3 .5 .3 .2 Ins ta l l  p i s tons  and  connec t ing  rods

NOTE: I f  the  p i s tons  o r  connec t ing  rods  a re  rep laced ,  a l l  four  mus t  be  o f  the
same weigh t  c lass .  Connec t ing  rod  weigh t  c lasses  a re  des igna ted  by
a  number  on  the  rod  cap .  P i s tons  and  connec t ing  rods  come in  se t s  o f
four .  Unmarked  p i s tons  mus t  be  wi th in  10  grams  of  the  weigh t  o f  the
o ther  p i s tons .

(a ) Ins ta l l  one  c i rc l ip  in  one  end  of  the  p is ton  p in  bore .

(b ) Hea t  the  p i s ton  in  an  o i l  ba th  to  60°C.

(c ) Inse r t  the  connec t ing  rod  in to  the  pi s ton  so  tha t  when  the  a r row on  the
p is ton  c rown i s  fac ing  the  f ron t  end  of  the  engine ,  the  marks  on  the
connec t ing  rod  wi l l  be  towards  the  in te rmedia te  shaf t  s ide  o f  the
engine .

(d) Work ing  qu ick ly ,  so  tha t  the  p i s ton  does  no t  coo l ,  hand  press  the
p i s ton  p in  in to  the  p i s ton  and  th rough  the  connec t ing  rod  bush ing .
Sea t  the  p in  aga ins t  the  c i rc l ip  tha t  i s  a l ready  ins ta l l ed  and  then
ins ta l l  the  second  c i rc l ip .  Ensure  the  c i rc l ips  a re  fu l ly  engaged  in
the i r  g rooves .

(e) Us ing  the  r ing  remover / ins ta l l e r ,  ca refu l ly  ins ta l l  the  r ings  in  the  r ing
grooves .  Ins ta l l  the  o i l  sc raper  r ing  f i r s t .

NOTE: The  top  compress ion  r ing  has  a  chamfer  to  the  ins ide  top .  The  second
compress ion  r ing  has  a  g roove  to  the  ou ts ide  bo t tom.  Both  r ings
mus t  be  ins ta l l ed  wi th  the  word  "TOP"  towards  the  p i s ton  c rown.
Ins ta l l  the  o i l  sc raper  r ing  and  i t s  spr ing  wi th  the  l e t t e r ing  towards
the  p i s ton  c rown.

( f ) Turn  the  c rankshaf t  so  tha t  No.  1  connec t ing  rod  journa l  i s  a t  BDC.
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(g) Thoroughly  lubr ica te  the  cy l inder  wal l s  and  p i s ton  r ings .

(h) S tagger  the  r ing  gaps  so  tha t  the  o i l  sc raper  r ing  gap  i s  no t  over  the
end  of  the  connec t ing  rod  p in  and  the  o ther  two  gaps  o f f se t  120  to
each  s ide  o f  the  sc raper  r ing  gap ,  see  F igure  27 .

( j ) Ins ta l l  the  r ing  compressor  over  the  p i s ton  and  t igh ten  to  fu l ly
compress  the  r ings .

(k) Ins ta l l  the  connec t ing  rod  upper  bear ing  ensur ing  tha t  the  an t i - ro ta t ion
tab  engages  in  the  rod .

(m) Ins ta l l  the  p i s ton /connec t ing  rod  assembly  in  the  cy l inder ,  wi th  the
ar row on  the  p i s ton  c rown fac ing  toward  the  f ron t  o f  the  engine  b lock
unt i l  the  r ing  compressor  con tac t s  the  b lock .

(n) Using  a  wooden  hammer  handle ,  p ress  the  p i s ton  in to  the  cy l inder
un t i l  the  connec t ing  rod  bear ing  i s  sea ted  square ly  on  the  c rankshaf t
journa l .  Ensure  tha t  the  c rankshaf t  journa l  i s  no t  n icked  by  the
connec t ing  rod  s tuds .

(p ) Ins ta l l  the  bear ing  she l l  in to  No.  1  cap .

NOTE: I f  checking  new bear ings  ins ta l led  in  a  h igh  mi leage  engine ,  use
p las t igage  which  measures  c lea rances  f rom 0 .050  to  0 .150  mm.

CAUTION

Do not  l ay  the  p las t igage  over  the  o i l  ho le  in  the  journa l .

(q) P lace  a  p iece  o f  0 .025-0 .076mm plas t igage  on  the  bear ing  journa l .

( r ) Ins ta l l  the  connec t ing  rod  cap  and  to rque  the  nu ts  to  35  Nm (25  f t  lb ) .
Do  no t  tu rn  the  c rankshaf t .  Ensure  the  fo rged  marks  o r  numbers  a re
towards  the  in te rmedia te  shaf t .

( s ) Remove  the  cap  and  measure  the  bear ing  c lea rance  wi th  the  p las t igage
package ,  see  F igure  28 .  wi th  new par t s ,  bear ing  c lea rance  should  be
0 .028  to  0 .088  mm.  I f  c learance  i s  a t  the  wear  l imi t ,  0 .12  mm or
grea te r ,  r emove  the  c rankshaf t  and  repa i r  i t  to  the  nex t  repa i r  s t age ,
see  F igure  22 .

( t ) I f  c lea rance  i s  wi th in  spec i f i ca t ions ,  c lean  the  p las t igage  f rom the
journa l  wi th  so lven t ,  and  lubr ica te  the  bear ings  and  journa l .

(u ) Reins ta l l  the  cap  and  to rque  the  nu ts  to  45  Nm (33  f t  lb ) .
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(v) Ins ta l l  No .  4  p i s ton /connec t ing  rod  assembly  and  per fo rm s teps  (p )  to
(u)  inc lus ive .

(w) Hand  tu rn  the  c rankshaf t  180°  and  ins ta l l  Nos .  2  and  3
p i s ton /connec t ing  rod  assembl ies .  Per fo rm s teps  (p )  to  (u )  inc lus ive
for  each  rod  assembly .

(x ) Using  fee l e r  gauges ,  check  the  ax ia l  p lay  of  each  rod  by  push ing  the
rod  as  fa r  as  poss ib le  to  one  s ide  and  inser t ing  the  fee le r  gauges
be tween  the  oppos i t e  s ide  and  the  journa l ,  see  F igure  29 .  Maximum
clearance  i s  0 .37  mm.  I f  c lea rance  i s  in  excess ,  rep lace  the  connec t ing
rod  or  c rankshaf t .

3 .5 .3 .3 Ins ta l l  o i l  pump

(a) Ins ta l l  the  pump wi th  two cap  sc rews  and  f la t  washers  and  to rque  to
20 Nm (15  f t  lb )  .

3 .5 .3 .4 Ins ta l l  o i l  pan

(a ) Ins ta l l  a  new gaske t  on  the  engine  b lock .

(b ) Ins ta l l  the  o i l  pan .

(c ) Ins ta l l  the  20  cap  sc rews  and  f la t  washers .  The  longes t  cap  sc rew i s
ins ta l l ed  in  the  l e f t  r ea r  corner  and  requ i res  a  copper  washer .

(d) Torque  a l l  cap  screws  to  10  Nm (7  f t  lb ) .

3 .5 .3 .5 Ins ta l l  cy l inder  head

(a ) Ensure  the  sea l ing  sur face ,  p i s tons  and  cy l inder s  a re  c lean .

(b ) Ins ta l l  a  new cy l inder  head  gaske t  on  the  eng ine  b lock  wi th  the  word
"OBEN" (TOP)  fac ing  up .

(c ) Ensure  the  sea l ing  sur face  o f  the  cy l inder  head  i s  c lean  and  p lace  the
head  on  the  engine  b lock .

(d) Apply  an  an t i - se ize  compound  to  the  10  cy l inder  head  bo l t s  and
washers  to  p reven t  se izure  to  the  a lumin ium head  and  ins ta l l  the  bo l t s
and  f la t  washers .

(e ) Us ing  Head  Bol t  Bi t  (OTC 7016) ,  t igh ten  the  cy l inder  head  bo l t s
fo l lowing  the  sequence  shown in  F igure  30  and  to rque  the  bo l t s  to  30
Nm (22 f t  lb ) .

Electronic documents are subject to change, before re-using refer to the DTICS web site to verify the current version.

Les documents électroniques peuvent être modifiés. Avant de réutiliser, toujours vérifier le site DTICS pour vous assurer de la version.



D-30-108-000/SF-001

34

( f ) Torque  the  cy l inder  head  bo l t s  to  58  Nm (43  f t  lb )  fo l lowing  the
sequence  descr ibed  in  F igure  30 .

(g) Torque  the  cy l inder  head  bo l t s  to  75  Nm (55  f t  lb )  fo l lowing  the
sequence  descr ibed  in  F igure  30 .

(h) Af te r  to rqu ing  a l l  cy l inder  head  bo l t s ,  tu rn  each  bo l t  a  fu r ther  quar te r
tu rn  fo l lowing  the  sequence  descr ibed  in  F igure  30 .  Af te r  comple t ing
s tep  (h) ,  i t  wi l l  no t  be  necessary  to  to rque  the  bo l t s  a  second  t ime
af te r  the  engine  i s  ho t  or  broken  in .

3 .5 .3 .6 Ins ta l l  o i l  f i l t e r  hous ing

(a ) Ins ta l l  the  o i l  f i l t e r  hous ing  and  a  new gaske t  wi th  th ree  socke t  head
cap  sc rews  and  spr ing  washers .  Torque  the  sc rews  to  20  Nm (15  f t  lb ) .

(b ) Coat  the  gaske t  o f  a  new o i l  f i l t e r  wi th  c lean  o i l  and  ins ta l l  the  f i l t e r
by  hand .  T igh ten  un t i l  the  gaske t  con tac t s  the  hous ing  and  then  tu rn
an  add i t iona l  ha l f  tu rn .

(c ) Ins ta l l  the  o i l  t empera ture  sending  un i t  and  to rque  to  10  Nm (7  f t  lb ) .

3 .5 .3 .7 Ins ta l l  a l t e rna tor  rea r  b racke t

(a ) Ins ta l l  the  a l t e rna tor  rea r  b racke t  on  the  eng ine  b lock  wi th  two  cap
screws  and  spr ing  washers  and  to rque  to  20  Nm (15  f t  lb )  .

3 .5 .3 .8 Ins ta l l  t iming  be l t  r ea r  p la te

(a ) Ins ta l l  the  a l t e rna to r  f ron t  b racke t  and  rea r  p la te  on  the  eng ine  b lock
and  ins ta l l  the  cap  sc rew and  spr ing  washer .  Torque  the  cap  sc rew to
20 Nm (15 f t  lb) .

(b ) Ins ta l l  the  s tud  tha t  secures  the  top  of  the  b racke t  and  rea r  p la te  to  the
engine  b lock  and  to rque  to  20  Nm (15  f t  lb ) .

( c ) Ins ta l l  the  cap  sc rew and  spr ing  washer  tha t  secures  the  t iming  be l t
rea r  p la te  to  the  cy l inder  head  and  to rque  the  cap  sc rew to  10  Nm (7  f t
lb) .

3 .5 .3 .9 Ins ta l l  in te rmedia te  shaf t

(a ) Ins ta l l  new bear ings  ensur ing  tha t  the  o i l  ho le  in  the  bear ing  a l igns
wi th  the  o i l  ho le  in  the  b lock .  Use  a  bear ing  ins ta l l e r  tha t  accura te ly
f i t s  the  ins ide  of  the  bear ing .
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(b ) Coat  the  bear ings  and  gear  wi th  eng ine  o i l  and  ins ta l l  the  shaf t ,
ensur ing  the  fue l  pump eccent r ic  o r  d i s t r ibu tor  d r ive  gear  do  no t  h i t
the  bush ings .

(c ) Wi th  the  l ip  fac ing  in ,  ins ta l l  a  new sea l  in  the  sea l  ca r r ie r ,  l igh t ly
coa t  the  sea l  l ip  wi th  o i l ,  ins ta l l  an  O Ring  and  secure  the  ca r r ie r  to
the  b lock .  Ins ta l l  the  two  cap  sc rews  and  spr ing  washers  and  to rque  to
25  Nm (18  f t  lb ) .  Check  ax ia l  c learance .  The  maximum c learance  i s
0 .25  mm.  I f  ax ia l  c learance  exceeds  0 .25  mm,  ins ta l l  a  new sea l  f l ange
and  recheck .

(d) I ns ta l l  the  woodruf f  key  and  in te rmedia te  shaf t  sp rocke t .

(e ) Ins ta l l  the  cap  sc rew and  f la t  washer  and  to rque  to  80  Nm (59  f t  lb ) .

3 .5 .3 .10 Ins ta l l  c rankshaf t  sp rocke t

(a ) Ins ta l l  the  c rankshaf t  sp rocke t .

(b ) Ins ta l l  the  bo l t  and  f l a t  washer  and  to rque  to  80  Nm (59  f t  lb ) .

3 .5 .3 .11 Ins ta l l  t iming  be l t

( a ) Ins ta l l  the  t iming  be l t  t ens ioner  on  the  s tud  and  loose ly  ins ta l l  the  f l a t
washer  and  lock ing  nu t .

(b ) Turn  the  camshaf t  sp rocke t  un t i l  the  t iming  mark  on  the  sprocke t  i s
even  wi th  the  t ip  a t  :he  top  o f  the  t iming  be l t  r ea r  p la te ,  see  F igure
31 .  Both  camshaf t  lobes  o f  the  No.  1  cy l inder  mus t  face  up  a t  s imi la r
angles .

(c ) Ins ta l l  the  c rankshaf t  pu l ley  wi th  the  four  socke t  head  sc rews  and
spr ing  washers .  Ensure  the  inden ta t ion  in  the  pu l ley  a l igns  wi th  the
pro t rus ion  in  the  sprocke t .

(d) Turn  the  in te rmedia te  sprocke t  un t i l  the  punch  mark  on  the  sprocke t  i s
in  l ine  wi th  the  "V mark  on  the  c rankshaf t  pu l ley ,  see  F igure  32 .

(e) P lace  the  t iming  be l t  on  the  c rankshaf t ,  in te rmedia te  and  camshaf t
sprocke ts .  Ensure  the  sprocke ts  do  no t  tu rn  whi le  the  be l t  i s  ins ta l l ed .
Ensure  the  t ee th  o f  the  be l t  a re  cor rec t ly  engaged  in  the  sprocke t s ,  and
a l l  the  s lack  of  the  t iming  be l t  i s  on  the  s ide  neares t  the  t iming  be l t
t ens ioner .

( f ) Adjus t  the  t iming  be l t  t ens ion er  by  tu rn ing  c lockwise  un t i l  the  t iming
be l t  has  the  cor rec t  t ens ion  and  then  to rque  the  lock ing  nu t  to  45  Nm
(33 f t  lb) .
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NOTE: The  t iming  be l t  has  the  cor rec t  t ens ion  when  i t  can  be  tu rned  th rough
90°  on ly ,  us ing  the  thumb and  fore f inger  a t  a  midpoin t  be tween  the
camshaf t  and  in te rmedia te  sprocke ts ,  o r  be l t  de f lec t ion  i s  15  mm.

(g) Rota te  the  c rankshaf t  th rough  two  comple te  revo lu t ions .  Ensure  the
t iming  marks  a re  cor rec t ly  a l igned  and  recheck  t iming  be l t  t ens ion .

(h) Remove  the  c rankshaf t  pu l ley .

( j ) Ins ta l l  the  lower  t iming  be l t  cover  and  to rque  the  cap  sc rews  to  10  Nm
(7 f t  lb) .

3 .5 .3 .12 Ins ta l l  d i s t r ibu tor  and  spark  p lugs

NOTE: Ensure  the  t iming  marks  a re  s t i l l  a l igned  and  the  cam lobes  o f  No.
one  cy l inder  a re  fac ing  up .

(a ) Turn  the  ro to r  and  shaf t  un t i l  the  ro to r  e lec t rode  faces  toward  the  TCI
e lec t r i ca l  connec tor  socke t .

(b ) Turn  the  o i l  pump dr ive  lug  so  tha t  i t  wi l l  a l ign  wi th  the  s lo t  in  the
d is t r ibu tor  shaf t  when  the  d i s t r ibu tor  i s  ins ta l l ed ,  see  F igure  33 .

NOTE: Ensure  there  i s  a  rubber  sea l  and  f ib re  washer  on  the  base  of  the
d i s t r ibu to r .

( c ) Wi th  the  TCI  e lec t r i ca l  connec tor  fac ing  the  rea r ,  inse r t  the
d is t r ibu tor  shaf t  in to  the  eng ine  b lock  and  then  tu rn  the  d i s t r ibu tor
ro tor  shaf t  un t i l  the  gears  mesh ,  the  o i l  pump lug  en te rs  the  s lo t  in  the
d i s t r ibu tor  shaf t  and  the  d i s t r ibu tor  s i t s  f lush  on  the  b lock .

(d) Ins ta l l  the  d i s t r ibu tor  lock ing  co l la r  and  cap  sc rew and  to rque  the  cap
screw to  15  Nm (11  f t  lb ) .

(e ) Ins ta l l  the  d i s t r ibu tor  cap .

( f ) Ensure  the re  i s  a  copper  gaske t  and  O Ring  on  each  spark  p lug  and
ins ta l l  them in  the  head .  Torque  to  30  Nm (22  f t  lb ) .

CAUTION

Do not  over - t igh ten  the  cab les .

(g) Ins ta l l  the  co i l  wi re  and  the  spark  p lug  h igh  tens ion  cab les  to  the
d i s t r ibu tor  and  the  spark  p lugs  in  a  c lockwise  f i r ing  o rder  1 ,  3 ,  4 ,
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2 .  The  d i s t r ibu tor  No. ,  1  spark  p lug  te rmina l  i s  neares t  the  rea r  o f  the
engine  over  the  TCI  connec tor .

(h) Tighten  the  cab les  us ing  a  19  mm wrench  or  c rows  foo t .

( j ) Ins ta l l  the  gaske t  and  b lank ing  p la te  over  the  fue l  pump ho le  and
secure  wi th  two spr ing  washers  and  socke t  head  sc rews .  Torque  to  20
Nm (15 f t  lb ) .

3 .5 .3 .13 Ins ta l l  coo lan t  pump

(a) Ins ta l l  a  new O Ring  sea l  in  the  pump and  pos i t ion  i t  on  the  engine
b lock .  Ins ta l l  the  four  cap  sc rews  and  spr ing  washers .  The  two  long
cap  sc rews  go  in  the  bo t tom mount ing  ho les .  Torque  the  four  cap
screws  to  20  Nm (15  f t  lb ) .

(b ) Ins ta l l  the  bo l t ,  nu t  and  spr ing  washer  tha t  secure  the  lower  t iming
be l t  cover  to  the  coo lan t  pump and  to rque  to  10  Nm (7  f t  lb )  .

( c ) I f  requ i red ,  ins ta l l  the  coo lan t  pu mp pul ley  wi th  th ree  cap  sc rews
w/washers .

(d) Ins ta l l  the  coo lan t  hose  to  the  pump and  the  coo lan t  connec tor  on  the
head.

3 .5 .3 .14 Ins ta l l  the  a l t e rna tor .

( a ) Ins ta l l  a  new rubber  bush ing  in  the  a l t e rna to r  ad jus t ing  a rm and  ins ta l l
the  a rm to  the  head  wi th  the  cap  sc rew,  spr ing  washer ,  cup  washer  and
f langed  bush ing .

(b ) Ins ta l l  the  a l t e rna tor  in  the  mount ing  bracke t  and  inser t  the  mount ing
bol t  th rough  the  b racke t s  and  a l t e rna to r  f rom f ron t  to  rea r .

( c ) Ins ta l l  the  nu t  on  the  mount ing  bo l t .

(d ) Pos i t ion  the  a l t e rna to r  ad jus t ing  a rm to  the  a l t e rna to r  and  loose ly
ins ta l l  the  cap  sc rew,  lock  washer  and  f la t  washer .

3 .5 .3 .15 Ins ta l l  the  va lve  cover

(a ) Ensure  the  top  gaske t  sur face  of  the  cy l inder  head  i s  c lean .

(b ) P lace  a  new rubber  ha l f  sea l  on  the f ron t  camshaf t  bear ing  cap ,

(c ) Ins ta l l  a  new rubber  p lug  a t  the  rea r  o f  the  cy l inder  head .
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(d) Ins ta l l  a  new cover  gaske t  in  the  va lve  cover .

(e ) Ins ta l l  the  cover  on  the  head  and  ins ta l l  r e in forcement  bars  on  bo th
s ides ,  ensur ing  the  f l a t  s ide  o f  the  bar  faces  toward  the  va lve  cover
and  the  po in ted  end  po in t s  toward  the  rea r  o f  the  eng ine ,  see  F igure
34 .

( f ) Ins ta l l  the  t iming  be l t  upper  cover .

(g) P lace  the  two spark  p lug  wi re  re ta in ing  bracke ts  on  the  cen t re  l e f t
va lve  cover  secur ing  s tuds .

(h) P lace  the  acce le ra to r  cab le  mount ing  bracke t  on  the  second  s tud  f rom
the  f ron t  on  the  le f t  s ide .

( j ) Ins ta l l  a  f l a t  washer  on  bo th  f ron t  va lve  cover  secur ing  s tuds ,

(k) Ins ta l l  the  e igh t  nu ts  and  to rque  to  10  Nm (7  f t  lb ) .

(m) Ins ta l l  the  p lug  nut  in  the  t iming  be l t  upper  cover .

(n) Ins ta l l  a  new gaske t  in  the  o i l  f i l l e r  cap  and  ins ta l l  i t  on  the  va lve
cover .

3 .5 .3 .16 Ins ta l l  d r ive  be l t s

(a ) Ins ta l l  the  c rankshaf t  pu l ley .  Ensure  the  inden ta t ion  on  the  pu l ley
engages  in  the  p ro t rus ion  on  the  c rankshaf t  sp rocke t  and  ins ta l l  the
four  socke t  head  sc rews  and  spr ing  washers .  Do no t  t igh ten  the  sc rews
a t  th i s  t ime .

(b ) Ins ta l l  the  d r ive  be l t s  and  ad jus t  be l t  de f lec t ion  to  15  mm.

(c ) Torque  the  c rankshaf t ,  pu l ley  sc rews  to  20  Nm (15  f t  lb )  .

(d ) Torque  the  coolan t  pump pul ley  cap  screws  to  20  Nm (15  f t  lb ) .

(e ) Torque  the  a l t e rna tor  mount ing  sc rew to  20  Nm (15  f t  lb ) .  Torque  the
a l te rna tor  ad jus t ing  a rm cap  sc rew to  20  Nm (15  f t  lb ) .

3 .5 .3 .17 Ins ta l l  eng ine  mount ing  b racke t s

(a ) Ins ta l l  the  r igh t  engine  mo unt ing  b racke t  wi th  four  cap  sc rews  and
spr ing  washers  and  to rque  to  25  Nm (18  f t  lb ) .

(b ) Ins ta l l  the  l e f t  eng ine  mount ing  bracke t  wi th  th ree  cap  sc rews  and
lock  washers  and  to rque  to  55  Nm (41  f t  lb ) .
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(c ) Ins ta l l  the  o i l  d ips t ick .

3 .5 .3 .18 Ins ta l l  exhaus t  mani fo ld

(a ) Ins ta l l  the  mani fo ld  and  new exhaus t  gaske t s .  Ensure  the  gaske t s  a re
cor rec t ly  pos i t ioned  wi th  the  inner  edge  towards  the  b lock .

(b ) Ins ta l l  e igh t  nu ts  and  f la t  washers  and  torque  to  25  Nm (18  f t  lb ) .

( c ) Ins ta l l  a  new exhaus t  mani fo ld  to  exhaus t  p ipe  gaske t  and  loose ly
ins ta l l  s ix  nu ts  on  the  s tuds .

3 .5 .3 .19 Ins ta l l  in take  mani fo ld

(a ) Ins ta l l  a  new gaske t  on .  the  in take  mani fo ld  por t s  and  ins ta l l  the
mani fo ld .

(b ) Ins ta l l  the  socke t  head  cap  sc rews  and  f l a t  washers  and  to rque  to  25
Nm (18  f t  lb )  .

NOTE: The  two longer  cap  screws  go  in  the  second hole  f rom e i ther
end.

(c ) Ins ta l l  the  exhaus t  to  in take  mani fo ld  b racke t  on  the  exhaus t  mani fo ld
s tud  and  ins ta l l  a  nu t  and  spr ing  washer .

(d) Ins ta l l  the  cap  sc rew and  spr ing  washer  th rough  the  b racke t  and  in to
the  in take  mani fo ld  and .  to rque  to  20  Nm (15  f t  lb )  .

(e ) Torque  the  nu t  on  the  exhaus t  mani fo ld  bracke t  to  25  Nm (18  f t  lb ) .

( f ) Ins ta l l  the  coolan t  hoses .  The  lower  hose  goes  to  the  rear  o f  the
cy l inder  head  on  the  hea te r  connec tor .

3 .5 .3 .20 Ins ta l l  the  carbure tor

(a ) Ensure  the  ca rbure to r  and  in take  mani fo ld  mount ing  su r faces  a re
c lean .

(b ) Ins ta l l  the  ca rbure tor  on  the  in take  mani fo ld ,  ensure  the  s ide  of  the
carbure tor  wi th  the  a i r / fue l  cu tof f  va lve  i s  neares t  the  va lve  cover .

(c ) Ins ta l l  the  four  cap  sc rews ,  ensur ing  the  g round  wi re  i s  a t t ached  to  the
cap  sc rew under  the :  a i r / fue l  cu tof f  va lve .

(d) Tigh ten  the  four  cap  sc rews .
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(e ) Ins ta l l  the  vacuum advance  hose  to  the  ca rbure to r  and  the  f ron t  o f  the
vacuum advance  un i t  on  the  d i s t r ibu tor  and  the  vacuum re ta rd  hose
f rom the  mani fo ld  to  the  rea r  o f  the  vacuum advance  un i t .

3 .5 .3 .21 Ins ta l l  the  b lock  hea te r

(a ) Ins ta l l  the  b lock  hea te r  in to  the  r igh t  f ron t  f ros t  p lug  opening  and
secure  i t  wi th  a  socke t  head  sc rew and  f la t  washer .  Torque  to  190  Ncm
(17 in  lb) .

(b ) At tach  the  e lec t r i ca l  cord  to  the  b lock  hea te r  and  secure  the  cab le
bracke t  to  the  b lock  wi th  a  cap  sc rew and  spr ing  washer .

3 .5 .4 Engine  rebu i ld  s t andards . -  The  fo l lowing  s tandards  wi l l  be  s t r i c t ly
adhered  to  when  de te rmin ing  the  se rv iceab i l i ty  o f  the  components .  For
s tandards  no t  l i s t ed  here in ,  the  con t rac tor  sha l l  use  good  judgement  to  the
min imum of  SAE Standards  and  Prac t ices  as  to  the  se rv iceab i l i ty  o f  a
component .  I f  the  ses rv iceab i l i ty  o f  a  component  i s  in  doubt ,  the  component
sha l l  be  rep laced  wi th  a  new or  se rv iceab le  OEM component .

Engine  rebui ld  s tandards

Descr ip t ion S tanda rd

1 . Cyl inder  Block :

a . Maximum Warpage  ( to ta l  l eng th) . 0 .10  mm

b. Maximum Permissab le  Gr ind
( f rom Or ig ina l  Sur face) .

0 .025  mm

c. Cyl inder  Bore  -  Or ig ina l  d ia : 79 .53  mm

(1) Maximum var ia t ions
be tween  cy l inders .

0 ,05  mm

(2) Maximum wear
before  rebor ing /hon ing  to  
next  s ize .

0 .08  mm

(3) 1s t  rebor ing /honing  d ia . 79 .78  mm

(4) 2nd  rebor ing /honing  d ia . 80 .03  mm

(5) 3rd  r ebor ing /honing  d ia . 80 .53  mm

(6) Deglaz ing  Cyl inder  Wal l s . Use  a .  (220-gr i t )  hone .

Electronic documents are subject to change, before re-using refer to the DTICS web site to verify the current version.

Les documents électroniques peuvent être modifiés. Avant de réutiliser, toujours vérifier le site DTICS pour vous assurer de la version.



D-30-108-000/SF-001

41

Engine  rebui ld  s tandards  (cont 'd)

Descr ip t ion S tanda rd

2 . P is tons :

a . S izes :

(1 ) Or ig ina l  d ia . 79 .50  mm

(2) 1s t  Overs ize . 79 .75  mm

(3) 2nd  Overs ize  . 80 .00  mm

(4) 3rd  Overs ize . 80 .50  mm

b. Di f fe rence  be tween  p i s ton  and
cyl inder  bore  d iameter .

0 .03  mm

c. Maximum Wear  (measured  a t
r igh t  ang les  to  p i s ton  p in  and
approx  10  mm f rom lower  edge
of .  sk i r t )  .

0 .04  mm

d. P is ton  Rings  :

(1 ) Groove  Clearance :

(a ) New par t s . 0 .02  to  0 .05  mm

(b) Max wear . 0 .15  mm

(2) Gap  -  (measured  approx  15
mm f rom bot tom of  
cy l inder )  :

( a ) New r ings  -
compress ion .

0 .30  to  0 .45  mm

(b) New r ings  -  o i l
sc raper .

0 .25  to  0 .40  mm

(c) Used  r ings  -
compress ion  and  o i l .

1 .00  mm -  maximum
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Engine  rebui ld  s tandards  (cont 'd)

Descr ip t ion S tanda rd

e. P i s ton  P in :

(1 ) Max c lea rance  -  p in  to
bush ing .

0 .04  mm

(2) Honing  c learance  -  p in
to  bushing .

0 .01  to  0 .02  mm

3. Crankshaf t  Main  Journa ls :

a . Run-out . 0 .03  mm

b. Taper . 0 .03  mm

c. Or ig ina l  d iamete r . 54 .00  mm
0.022  mm
0.042  mm

d. 1s t  Gr ind  unders ize . 53 .75  mm
0.022  mm
0.042  mm

e. 2nd  Gr ind  unders ize . 53 .50  mm
0.022  mm
0.042  mm

4. Main  Bear ings :

a . Clearance :

(1 ) New bear ings  -  (us ing
0 .025-0 .076  mm p las t igage)  
Torqued  to  35  Nm (25  f t  lb ) .

0 .03  to  0 .08  mm

(2) Used  bear ings  -  (us ing
0 .050-0 .150  mm plas t igage)  
Torqued  to  35  Nm (25  f t  lb ) .

Max 0 .17  mm
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Engine  rebui ld  s tandards  (cont 'd)

Descr ip t ion S tanda rd

5 . Crankshaf t  End  P lay (measured
a t  cen t re  main  bear ing)  :

a . New par t s . 0 .07  to  0 .17  mm

b. Used  par t s . 0 .37  maximum

6. Crankshaf t  P i lo t  Bear ing :

a . Diameter  new.  Max Wear .
Clearance  f rom oute r  end  of
bear ing  to  end  of  c rankshaf t .

1 .5  mm

7. Connec t ing  Rod  Journa l s :

a . Out  of  rou nd -  max. 0 .03  mm

b. Taper  -  max. 0 .03  mm

c. Or ig ina l  d iamete r . 46 .00  mm
0.022  mm
0.042  mm

d. 1s t  Gr ind  unders ide . 47 .75  mm
0.022  mm
0.042  mm

e. 2nd  Gr ind  unders ize . 45 .50  mm
0.022  mm
0.042  mm

f. 3rd  Gr ind  unders ize . 45 .25  mm
0.022  mm
0.42  mm

g. Axia l  p lay  -  max. 0 .37  mm

h. Bear ing  c lea rance  (new bear ings
us ing  0 .025-0 .076  mm plas t igage  
torqued  to  35  Nm (25  f t  lb ) .

0 .028-0 .088  mm
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Engine  rebui ld  s tandards  (cont 'd)

Descr ip t ion S tanda rd

8 . In te rmedia te  shaf t :

a . Bear ing  wear . Copper  shows  th rough
s i lve ry  bea r ing  su r face

b . Axia l  C lea rance  (end  p lay) . 0 .25  mm -  maximum

9. Valve  Clea rance (coo lan t
tempera ture  above  35oC and  cy l inder
head  warm) .

a . Valve : SPECIFIED SETTING
FIGURE FIGURE

(1) In take . 0 .2  to  0 .3mm 0.25mm

(2) Exhaus t . 0 .4  to  0 .5mm 0.45mm

10. Spark  P lug  High  Tens ion  Cables . Con t inu i ty

11 . Spark  P lugs .  -  gap . 0 .7 -0 .8  mm (  .028"-  .032"  )

12 . Engine  Mounts . Not  damaged

13 . Oi l  Sea l  F langes . Not  damaged

14 . Timing  Sprocke t s . Not  damaged

15 . Timing  Bel t  Tens ioner . Rota tes  f ree ly  wi thout
b ind ing  or  excess ive
looseness

16 . T iming  Be l t  Covers. Not  damaged

17 . Valve  Cover . Not  damaged

18 . Oi l  F i l l e r  Cap . Not  damaged

19 . Dr ive  Be l t s  -  def lec t ion . 10  to  15mm when  tes ted  by
press ing  in  cen t re  wi th
thumb
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Engine  rebui ld  s tandards  (cont 'd)

Descr ip t ion S tanda rd

20 . Timing  Bel t  -  t ens ion . I t  shou ld  be  poss ib le  to
twis t  the  be l t  90°  in
cen t re  wi th  thumb and
foref inger

3 .5 .5 Engine  Dynamometer  Break- in  Run  and  Power  Check. -  Each  rebu i ld
eng ine  sha l l  be  sub jec ted  to  a  b reak- in  run  and  power  check ,  on  an  eng ine
dynamometer ,  a s  spec i f i ed  here in .

NOTE: In  o rder  to  p rov ide  a  s ta r te r  ins ta l l a t ion  and  power  connec t ion  to  the
dynamometer ,  the  con t rac tor  wi l l  be  p rov ided  wi th  the  fo l lowing
components  GSM.
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Table  IV Government  suppl ied  mater ia l

NSN MRN Description Qty

2520-21-896-8902 B  183  398  101 Transmission Assy 1
2920-21-896-1319 B  183  911  023 Starter Assy - 24 Volt 1
2805-12-172-8349 056  105  269  N Flywheel Assy 1
5305-12-179-5384 N  900  720  02 Scr c/w Washer (M10 X 1 X 20) 6
2520-21-894-1606 B  049  1 3  549 Plate - Interim Eng/Gear Box 1
5330-12-175-8254 049  103  583

A  302  101  501
Gasket - Interim Plate
Disc Clutch

1
1

2520-12-192-3596 A  102  101  203 Pressure Plate - Clutch 1
5305-12-169-6486 N  014  739  1 Scr - Socket Hd (M8 X 16) 1
2520-12-166-2743 113  141  165  B Bearing - Release 1
5360-12-175-6327 113  141  178  C Spring - Release Bearing

(Right)
1

5360-12-175-6328 113  141  177  C Spring - Release Bearing
(Left)

1

5310-12-156-4982 N  011  030  1 Nut - Hex (M12) 1
5310-12-184-5360 N  011  531  7 Washer - Flat

(13 X 24 X 2.5)
5

5306-21-897-8247 N  010  464  1 Scr - Hex Hd (M12 X 80) 1
5306-21-893-8770 N  010  493  2 Scr - Hex Hd (M12 X 68) 4
5306-21-897-824.6 N  010  350  6 Scr - Hex Hd (M8 X 50) 3
5310-21-896-2646 N  012  241  8 Washer - Spring

(B8 X 15 X 0.8)
6

5305-12-142-8496 N  010  361  4 Scr - Hex Hd (M8 X 65) 3
5310-12-144-6214 N  011  008  13 Nut - Hex (M8) 3
5310-12-175-6312 B  049  911  493 Washer 1
5305-12-142-5841 N  014  721  2 Scr - Socket Hd (M10 X 25) 1

3 .5 .5 .1 Prepare  eng ine  for  dynamometer  check. -  Pe r fo rm the  fo l lowing
s teps  to  ins ta l l  the  components  l i s t ed  in  the  p rev ious  paragraph  to  the  eng ine
assembly .

(a ) Ins ta l l  the  in te rmedia te  p la te

i Remove  the  engine  assembly  f rom the  s tand .

i i Coa t  the  eng ine  s ide  o f  the  in te rmedia te  p la te  wi th  sea l ing
compound  and  ins ta l l  the  p la te .

(b ) Ins ta l l  the  f lywhee l

NOTE: Clean  the  f lywheel  o f  pa in t  i f  necessary .
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i Apply  Loc t i t e  270  or  271  to  each  cap  sc rew.  Ins ta l l  the  f lywhee l
and  secure  wi th  the  capscrews .  Ins ta l l  ho ld ing  too l  10-201  and
torque  the  capscrews  to  75  Nm (55  f t  lb ) ,  See  F igure  35 .

(c ) Ins ta l l  the  c lu tch  d i sc  and  pressure  p la te

NOTE: Remove  pa in t  f rom d isc  and  p la te  i f  necessary .

i Inse r t  p i lo t  10-213 A in to  the  c lu tch  d i sc  and  then  in to  the
f lywhee l  p i lo t  bea r ing .

NOTE: Clo th  d i sc  p ro t rus ions  face  towards  the  p ressure  p la te .

i i Ins ta l l  the  c lu tch  p ressure  p la te  aga ins t  the  f lywhee l  ensur ing
the  indexing  p ins  o f  the  f lywhee l  f i t  in to  the  indexing  ho les  o f
the  p ressure  p la te ,  see  F igure  36 .

i i i Ins ta l l  the  s ix  socke t  head  sc rews  and  to rque  to  25  Nm (18  f t  lb )
in  a  d iagona l  sequence .

iv Remove  the  p i lo t  shaf t  and  f lywhee l  ho ld ing  too l .

(d) Ins ta l l  the  c lu tch  re lease  bear ing

i Ins ta l l  the  c lu tch  bear ing  re lease  spr ings  on  the i r  respec t ive
s ides  o f  the  bear ing .

i i P lace  the  bear ing  over  the  t ransax le  inpu t  shaf t  and  s leeve .  i i i
Hook  the  spr ings  to  the  re lease  shaf t  a rms

(e) At tach  the  t r ansax le  to  the  eng ine

i P lace  the  gaske t  cm the  c lu tch  hous ing .

i i Push  the  t ransax le  towards  the  eng ine ,  ensur ing  the  inpu t  shaf t
goes  th rough  the  p ressure  p la te ,  c lu tch  d i sc  and  in to  the
crankshaf t  p i lo t  bear ing .

i i i Ins ta l l  the  th ree  cap  sc rews  and  lock  washers  a t  the  top  of  the
hous ing  bu t  do  no t .  t igh ten .

iv I ns ta l l  the  bo l t ,  washer  and  nu t  on  the  r igh t  s ide  of  the  hous ing .

v Ins ta l l  the  two cap  sc rews  and  lock  washers  to  the  bo t tom of  the
hous ing  and  to rque  to  25  Nm (18  f t  lb ) .
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vi Torque  the  o ther  four  to  55  Nm (41  f t  lb ) .

( f ) Ins ta l l  the  s ta r te r

i P lace  the  s ta r te r  in to  the  c lu tch  hous ing  ensur ing  the  tee th  of
the  s ta r te r  p in ion  engage  the  t ee th  o f  the  f lywhee l  r ing  gear  and
the  shaf t  en te r s  the  s ta r te r  bush ing .

i i Ins ta l l  the  th ree  bo l t s ,  th rough  the  c lu tch  hous ing  and  the
s ta r te r .  Ins ta l l  the  f l a t  washers  and  nu t s  and  to rque  to  25  Nm
(18 f t  lb) .

i i i Ins ta l l  the  socke t  head  sc rew th rough  the  f ron t  b racke t  and  in to
the  b lock .  Torque  to  45  Nm (33  f t  lb ) .

3 .5 .5 .2 Before  the  eng ine  s ta r t -up ,  the  eng ine  sha l l  be  p re lubr ica ted  by
forc ing  SAE 15W40 lubr ica t ing  o i l  (MIL-L-2104)  in to  the  eng ine ' s  o i l ing
sys tem and  up  to  the  fu l l  mark  on  the  d ips t ick .  New o i l  sha l l  be  used  for
each  engine .

3 .5 .5 .3 A remote  engine  o i l  cooler  sha l l  be  used  dur ing  dynamometer
tes t ing .

3 .5 .5 .4 The  a i r  induc t ion  sys tem for  the  fue l  combus t ion  a i r  sha l l  be  so
des igned  tha t  rec i rcu la t ion  in to  the  eng ine  o f  exhaus t  gases  wi l l  be
preven ted .

3 .5 .5 .5 The  a i r  induc t ion  sys tem for  the  combus t ion  a i r  sha l l  have  an  a i r
f low res t r i c t ion  no t  g rea te r  than  tha t  o f  the  ILTIS  t ruck .

3 .5 .5 .6 The exha us t  sys tem sha l l  be  so  a r ranged  tha t  back  pressures  wi l l
no t  exceed  normal  veh icu la r  condi t ions .  I f  exhaus t  sys tems  a re  cons t ruc ted
to  accommodate  two or  more  engines ,  each  engine  sha l l  be  d i sconnec ted
f rom the  sys tem immedia te ly  a f te r  shu t  down.

3 .5 .5 .7 The  con t rac tor  sha l l  supply  a  Cool ing  Sys tem for  the  dynamometer
tes t .  The  coo l ing  sys tem capac i ty  sha l l  be  adequa te  to  p reven t  eng ine
overhea t ing  wi th  the  engine  cool ing  sys tem thermos ta t  in  the  fu l ly  open
pos i t ion .

3 .5 .5 .8 The  dynamometer  b reak- in  run  a nd  power  check  schedule  i s  as
fo l lows  :
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ENGINE
LOAD ENGINE

TO TORQUE EQUIVALENT

PERIOD MINUTES RPM NM OR LB FT BHP

1 10 1300 84 62 15

2 20 1600 90 66 20

3 20 2400 99 73 33

4 20 2800 101 74 40

5 10 3600 96 71 49

6 10 3800 95 70 51

7 10 2600 100 74 37

8 10 1300 84 62 15

TOTAL TIME: 1  HOUR AND 50  MINUTES.

3 .5 .5 .9 Data  sha l l  be  compi led  on  tes t  log  shee t  dur ing  tes t  run  fo rmat ,
see  F igure  37 .

3 .5 .5 .10 Maximum oi l  consumpt ion  dur ing  comple te  t es t  i s  0 .56  l i t r es  (1
p in t ) .

3 .5 .5 .11 Carbure tor  id le  mix ture  and  speed  sha l l  be  ad jus ted  a f te r
comple t ion  of  t es t  run .

3 .5 .5 .12 Mal func t ions  no ted  dur ing  run  sha l l  be  cor rec ted .  In  the  even t  o f
major  mal func t ions ,  a  pena l ty  run  sha l l  be  per fo rmed  a f te r  cor rec t ion .

3 .5 .5 .13 Pena l ty  run

(a ) Minor  defec t s . -  Engine  sha l l  be  run  to  assure  se rv iceab i l i ty  o f
rep lacement  components  and  sa t i s fac to ry  opera t ion .

(b ) Major  de fec t s. -  Engine  sha l l  be  comple te ly  re tes ted  p r io r  to  re lease .

3 .5 .5 .14 Tes t s  and  ad jus tments . -  The  fo l lowing  tes t s  and  ad jus tments  wi l l
be  per formed before  the  dynamometer  b reak- in  check  and  dur ing ,  i f
requ i red :

Electronic documents are subject to change, before re-using refer to the DTICS web site to verify the current version.

Les documents électroniques peuvent être modifiés. Avant de réutiliser, toujours vérifier le site DTICS pour vous assurer de la version.



D-30-108-000/SF-001

50

(a ) Valve  t appe t  c lea rance  ad jus tment

i Warm the  engine  to  a  coo lan t  t empera tu re  above  35ºC and
remove  the  va lve  cover .

i i Turn  the  c rankshaf t  so  tha t  the  two camsha f t  lobes  for  one  of
the  cy l inders  a re  fac ing  up  a t  s imi la r  ang les .

i i i Us ing  a  fee le r  gauge  measure  the  c lea rance  be tween  each
camshaf t  lobe  and  cor responding  sh im for  the  in take  and
exhaus t  va lves  o f  the  cy l inder .

NOTE: When ho t ,  the  c lea rance  be tween  t he  in take  va lves  and  camshaf t
lobes  should  be  0 .20  mm to  0 .30  mm.  When hot ,  the  c learance
be tween  the  exhaus t  va lves  and  camshaf t  lobes  should  be  0 .40  mm to
0.50 mm.

iv I f  the  c lea rance  i s  no t  wi th in  the  spec i f ied  c lea rance  range ,
remove  the  sh im and  ins ta l l  a  new sh im tha t  i s  the  cor rec t
th ickness .  P roceed  as  fo l lows :

a . Turn  the  bucke t s  so  tha t  bo th  s lo t s  in  the  bucke t  face
toward  the  s ides  o f  the  cy l inder  head .

b . Us ing  compress ing  too l  Haze t  2574 ,  p ress  bo th  bucke ts
down,  away  f rom the  camshaf t  lobes ,  see  F igure  38 .

c . Us ing  sh im p l i e r s  too l  10-208 ,  r emove  the  sh im f rom the
bucke ts .  I f  sh im p l ie r s  a re  no t  ava i lab le ,  use  low a i r
p ressure  to  remove  the  sh im.

NOTE: Do not  d i scard  the  sh im unless  i t  i s  damaged .  I f  the  number ing ,
which  ind ica tes  the  th ickness  o f  the  sh im,  i s  worn  of f ,  measure  the
th ickness ,  sc r ibe  the  th ickness  on  the  sh im and  p lace  the  sh im in  a
sh im se t  Mat ra  10-212 .

d. Se lec t  a  sh im f rom the  sh im se t  Mat ra  10-212  and  p lace  the
sh im in  the  bucke t  ensur ing  the  number ing  on  the  sh im
faces  down.  Try  to  choose  a  sh im which  wi l l  p rov ide  a
c learance  tha t  i s  in  the  middle  of  the  c learance  range .  For
example ,  i f  ins ta l l ing  a  new sh im for  an  in take  va lve  in  a
ho t  eng ine ,  choose  a  sh im tha t  wi l l  p rov ide  a  va lve
c learance  of  0 .25  mm.

v Measure  the  c lea rance  be tween  each  of  the  remain ing  camshaf t
lobes  and  cor responding  sh ims  fo l lowing  s teps  i i  and  i i i  fo r
each  of  the  th ree  remain ing  cy l inders  and  rep lace  the  sh ims  as
requi red  fo l lowing  s tep  iv .
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vi Ins ta l l  the  va lve  cover .

(b ) Adjus t  ign i t ion  t iming

i Warm the  engine  to  normal  opera t ing  tempera ture .

i i Turn  "OFF"  the  accessory  swi tch  and  a t t ach  a  t achomete r  and
t iming  l igh t .  C lamp the  induc t ion  p ickup  of  the  t iming  l igh t
over  spec ia l  cab le  Z401138WE,  which  i s  connec ted  be tween  the
d is t r ibu tor  and  spark  p lug  lead  fo r  the  No.  1  cy l inder .

i i i Remove  the  t iming  p lug  f rom the  f lywhee l  hous ing .

NOTE: Do not  d i sconnec t  the  d i s t r ibu tor  vacuum l ines  when  t iming  the
engine  or  incor rec t  t iming  wi l l  r esu l t .

iv S ta r t  the  eng ine  and  se t  the  RPM be tween  900  and  1000  RPM.

v Poin t  the  t iming  l igh t  a t  the  t iming  mark  on  the  f lywhee l .  The
TDC t iming  mark  mus t  a l ign  wi th  the  po in te r .

v i Loosen  the  d i s t r ibu tor  c lamp sc rew and  ro ta te  the  d i s t r ibu tor  as
necessa ry  to  a l ign  the  TDC mark  wi th  the  po in te r .

v i i T ighten  the  c lamp sc rew,  recheck  eng ine  RPM and  check  the
t iming  aga in .  Torque  the  c lamp screw to  15  Nm (11  f t  lb ) .

( c ) Vacuum advance / re ta rd  t es t

i Comple te  ign i t ion  t iming .

i i Se t  the  eng ine  a t  approx imate ly  1500  RPM.

i i i Disconnec t  the  vacuum advance  hose  f rom the  f ron t  o f  the  un i t .
The  engine  RPM should  decrease .

iv Ins ta l l  the  vacuum advance  hose  on  the  un i t .

v Se t  the  engine  a t  id le  speed .

v i Disconnec t  the  vacuum re ta rd  hose  f rom the  rea r  o f  the  un i t .
Engine  RPM should  increase .

v i i Ins ta l l  the  vacuum re ta rd  hose  on  the  un i t .
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NOTE: I f  the  eng ine  RPM fa i l s  to  change  as  descr ibed  above ,  check  the
rubber  cap  on  the  vacuum re ta rd  l ine  "T"  f i t t ing  before  rep lac ing  the
uni t .

v i i i Ins ta l l  the  t iming  p lug .

ix Disconnec t  a l l  t e s t  equ ipment .

(d) Cold  id l ing  speed  ad jus tment

i Ensure  the  engine  tempera ture  i s  a  min imum of  60ºC (140°F) .

i i Connec t  a  t achometer  to  the  eng ine .

i i i S ta r t  the  eng ine  and  ad jus t  the  id le  speed  be tween  900  and  1000
RPM.

iv Stop  the  eng ine  and  d i sconnec t  the  ca rbure to r  a i r  in take  hose
f rom the  ca rbure to r .

v Pul l  the  choke  cab le  fu l ly  ou t  and  check  the  choke  va lve
opera t ing  l ever .  The  l ever  shou ld  be  aga ins t  the  s top .  Adjus t  the
cable ,  i f  necessary .

v i Ensure  the  mark  on  the  d i sc  po in t s  to  the  cen t re  o f  the  ad jus t ing
screw,  see  F igure  39 .  I f  necessa ry ,  loosen  the  c lamping  sc rew
and ro ta te  the  d i sc  un t i l  the  mark  on  the  d i sc  po in t s  to  the
cen t re  o f  the  ad jus t ing  sc rew and  t igh ten  the  c lamping  sc rew.

v i i Wi thou t  p ress ing  the  acce le ra to r  peda l ,  s t a r t  the  eng ine .  Wi th
the  choke  fu l ly  open ,  the  eng ine  speed  should  be  3000  to  3600
RPM.

vi i i I f  necessa ry ,  ad jus t  eng ine  speed  to  3300  RPM.  Turn  the
ad jus t ing  sc rew on  the  choke  c lockwise  to  increase  RPM or
counte r -c lockwise  to  decrease  eng ine  RPM.

ix Connec t  the  ca rbure to r  a i r  in take  hose to  the  ca rbure to r  and
disconnec t  the  t achomete r  f rom the  eng ine .

(e) Carbure to r  pu l ldown un i t  inspec t ion

i Disconnec t  the  ca rbure tor  a i r  in take  hose  f rom the  ca rbure tor .

i i S ta r t  and  run  the  eng ine  a t  id l ing  speed .
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i i i Pu l l  the  choke  choke  fu l ly  ou t  a nd  c lose  the  choke  va lve  by
hand .  I f  the  choke  va lve  can  be  eas i ly  c losed  to  a  gap  of  about  4
mm before  res i s tance  i s  fe l t ,  the  pu l ldown un i t  i s  opera t ing
cor rec t ly .  I f  the  choke  va lve  can  be  comple te ly  c losed  wi thout
res i s tance ,  the  pu l ldown d iaphragm i s  sp l i t  o r  the re  i s  a  l eak  In
the  vacuum sys tem.

iv Connec t  the  ca rbure to r  a i r  in take  hose  to  the  ca rbure to r .

( f ) Choke  va lve  gap  ad jus tment

i Pul l  the  choke  cab le  fu l ly  ou t .

i i Loosen  the  choke  cover  sc rews  and  ro ta te  the  cover  counte r -
c lockwise  un t i l  the  choke  va lve  i s  c losed  and  t igh ten  the  cover
sc rews .

i i i Us ing  a  sc rewdr iver ,  push  the  pu l ldown opera t ing  rod  in  the
d i rec t ion  of  the  pu l ldown uni t  un t i l  the  rod  contac t s  the  s top
and ,  us ing  a  fee le r  gauge ,  measure  the  choke  va lve  gap  on  the
enr ichment  tube  s ide  o f  the  va lve ,  see  F igure  40 .  The  va lve  gap
should  be  3 .85  to  4 .15  mm.

iv I f  necessa ry ,  ad jus t  the  choke  va lve  gap .  Turn  the  ad jus t ing
screw on  the  pu l ldown un i t  c lockwise  to  decrease  the  gap  and
counte r -c lockwise  to  inc rease  the  gap ,  see  F igure  41 .

v Real ign  the  mark  on .  the  choke  cover  wi th  the  mark  on  the
choke  body ,  see  F igure  42  and  t igh ten  the  cover  sc rews .

(g) Ai r / fue l  cu tof f  va lve  inspec t ion

i Disconnec t  the  e lec t r i ca l  wi re  f rom the  a i r / fue l  cu tof f  va lve
te rmina l .

i i Turn  the  accesso ry swi tch  "ON".

i i i Touch  the  wi re  to  the  a i r / fue l  cu to f f  va lve  t e rmina l  severa l
t imes .  A c l ick ing  sound should  be  heard  i f  the  va lve  i s
opera t ing  cor rec t ly .

iv Turn  the  accessory  swi tch  "OFF" .

v Connec t  the  wi re  to  the  cu tof f  va lve  te rmina l .

(h) Carbon  monoxide  (CO)  con ten t  ad jus tment

i Ensure  the  exhaus t  sys tem does  no t  l eak .
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i i Ensure  the  engine  i s  a t  normal  opera t ing  tempera ture .

i i i Ensure  a l l  e lec t r i ca l  accessor ies  a re  tu rned  of f .

iv Disconnec t  the  c rankcase  brea ther  hose  f rom the  va lve  cover
and  p lug  the  hose .

v Ensure  the  choke  i s  fu l ly  open .

v i Ensure  the  id le  speed  i s  se t  be tween  900  and  1000  RPM.

vi i Ensure  the  ign i t ion  t iming  i s  p roper ly  se t .

v i i i Ensure  the  cool ing  fans  a re  no t  opera t ing .

ix Connec t  the  exhaus t  ana lyzer  fo l lowing  the  manufac tu re r ' s
ins t ruc t ions .

x Sta r t  the  eng ine  and  a l low i t  to  run  for  f ive  minutes .

x i Note  the  mete r  read ing  of  the  ca rbon  monoxide  con ten t  and
ad jus t  the  ca rbure to r  CO need le  va lve  un t i l  a  read ing  of  0 .5  to
1 .5% volume of  carbon  monoxide  i s  ob ta ined .

x i i Ins ta l l  the  p lug  over  the  CO screw.

x i i i Turn  o f f  the  eng ine ,  unp lug  the  c rankcase  b rea ther  hose  and
connec t  the  hose  to  the  va lve  cover .

x iv Note  the  CO outpu t .  An  increase  in  CO conten t  a f te r  connec t ing
the  c rankcase  brea ther  hose  i s  caused  by  fue l  enr ichment  f rom
the  c rankcase  as  the  resu l t  o f  o i l  d i lu t ion .  I f  necessa ry ,  change
the  o i l  to  reduce  the  CO conten t  and  recheck .

x v Disconnec t  the  exhaus t  ana lyzer .

( j ) Cyl inder  compress ion  t es t

xv i S ta r t  and  warm up  the  eng ine  to  about  40°C (104°F) .

xv i i Remove  the  spark  p lugs .

xv i i i Disconnec t  the  co i l  HT cab le  f rom the  d i s t r ibu tor  cap  and
connec t  the  cab le  to  a  good  ground .

x ix Ins ta l l  the  compress ion  gauge  in  a  spark  p lug  open ing .
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v Hold  the  th ro t t l e  va lve  fu l ly  open  and  c rank  the  eng ine  un t i l  the
need le  o f  the  compress ion  gauge  s tops  r i s ing  and  record  the
read ing .

v i Repea t  s teps  iv  and  v  fo r  the  remain ing  th ree  cy l inders .  The
cyl inder  compress ion  for  a  new engine  should  be  900  to  1200
kPa  (130  to  174  ps i ) .  The  min imum a l lowable  cy l inder
compress ion  i s  700  kPa  (101  ps i ) .  The  maximum a l lowable
d i f fe rence  be tween  cy l inders  i s  300  kPa  (43  ps i ) .

v i i Connec t  the  co i l  h igh  t ens ion  cab le  to  the  d i s t r ibu tor  cap .

Vi i i Ins ta l l  the  spark  p lugs .

3 .5 .5 .15 Bas ic  tune-up  s tandards

Valve  Timing  (a t  1  mm va lve  l i f t )
-  In le t  opens 10°  before  TDC
-  In le t  c loses 40°  a f te r  BDC
-  Exhaus t  opens 50°  before  BDC
-  Exhaus t  c loses# a t  TDC

Valve  Clearance  (coo lan t
t empera tu re  above  35°C and
cy l inder  head  warm. )

-  In take 0 .25  mm
- Exhaus t 0 .45  mm

Compress ion  Pressure New Min Max
Engine Al lowable Di f fe rence

( th ro t t l e  va lve  open ,  eng ine
o i l  t empera tu re  above  30°C) 900-1200kPa 700kPa 300 kPa

Fir ing  Order 1-3-4-2  c lockwise

S ta to r  to  Tr igger  Whee l  Gap 0 .25  mm

Rotor  Res i s t ance approx imate ly  5  k  ohm

Pick-up  Coi l  Res i s t ance .990  to  1 .210  k  ohm

Governed  RPM 6160-6540  RPM

Spark  P lug  Gap 0 .7-0 .8  mm

Cent r i fuga l  Advance Crankshaf t  degrees  and  RPM
- S ta r t s 1000-1600  RPM

12-17°  a t  3000  RPM
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-  Ends 23-27°  a t  4200  RPM

Vacuum Advance Crankshaf t  degrees
-  Begins 26  -340  mbar  (195-250  mm Hg)
-  Ends 450  mbar  (340  mm Hg)  11-15°

Vacuum Re ta rd Crankshaf t  degrees
-  Begins 140-280  mbar  (105-210  mm Hg)
-  Ends 320-420  mbar  (240-315  mm Hg)

8-10°

Ign i t ion  T iming  (min imum Oi l TDC "0"  mark  on  f lywhee l  in - l ine
tempera ture  30°C -  900-1000  RPM with  po in te r ,
vacuum hoses  on)

Choke  Valve  Gap  (measured  on 3 .85  to  4 .15  mm
enr ichment  tube  s ide)

Cold  Id l ing  Speed  (ad jus ted  a t 3000-3600  RPM (3300  RPM
choke ,  min imum o i l  t empera tu re pre fe r red)
60°C)

Id l ing  Speed  (min imum o i l 900-1000  RPM
tempera ture  60°C,  no  cur ren t
draw,  choke  fu l ly  open ,
c rankcase  b rea ther  hose  o f f
and  p lugged)

CO Conten t  (min imum oi l 0 .5 -1 .5% by  Volume
tempera ture  60°C,  no  cur ren t
draw,  choke  fu l ly  open ,
c rankcase  b rea ther  hose  o f f
and  p lugged ,  id l ing  and  t iming
adjus ted)

V-Bel t  Tens ion  (checked  by 10-15  mm
press ing  wi th  thumb mid-way
be tween  a l t e rna to r  and
crankcase  shaf t  pu l leys )

Timing  Bel t  Tens ion I t  should  be  jus t  poss ib le  to  twis t
be l t  90°  in  cen t re  wi th  thumb and
foref inger

3 .5 .6 Torque  s tandards . -  The  fo l lowing  to rque  s tandards  sha l l  be  used  when
rebui ld ing  the  VW 1 .7  l i t re  eng ine  assembly ,  see  F igures  1  to  8  for
component  iden t i f i ca t ion .
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Table  V Torque  s tandards

Figure Item Description NM FT  LB

1 11 Left Engine Mount Bracket Cap Screws 55 41

1 15 Right Engine Mount Bracket Cap Screws 25 18

2 7 Connecting Rod Nuts 45 3

2 11 Connecting Rod Cap Screws 45 3

2 17 Fuel Pump Blanking Plate Socket Head Screws 20 15

2 24 Crankshaft Seal Carrier Cap Screws (Front
and Rear) 10 7

2 30 Crankshaft Bearing Cap Screws 65 47

2 33 Crankshaft Sprocket Cap Screw 80 59

2 40 Oil Pan Drain Plug 30 22

2 41 Oil Pan Cap Screws (Short) 10 7

2 42 Oil Pan Cap Screws (Long) 10 7

2 44 Oil Pump to Block Cap Screws 20 15

2 57 Crankshaft Front Seal Carrier Cap Screws 10 7

2 62 Intermediate Shaft Sprocket Cap Screw 80 59

2 64 Intermediate Shaft Seal Carrier Cap Screw 25 18

2 75 Block Heater Cap Screw 20 15

3 7 Cylinder Head Cap Screws

0 0 0 0 0 Fi rs t 30 22

9 3 1 5 7 Second 58 43

8 6 2 4 10 T h i r d 75 55

0 0 0 0 0 Fina l 1 /4 Turn
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Table  V Torque  s tandards  (cont 'd)

Figure Item Description NM FT  LB

3 11 Valve Cover Nuts 10 7

4 13 Oil Filter Flange Socket Head Screws 20 15

4 17 Crankshaft Pulley Socket Head Screws 20 15

4 Coolant Pump Cap Screws 20 15

5 5 Timing Belt Rear Plate to Cylinder Head
Cap Screw

10 7

5 8 Timing Belt Rear Plate Stud 20 15

5 1 Timing Belt Lower Cover Hammer Screw Nut 10 7

5 14 Timing Belt. Lower Cover Cap Screws 10 7

5 15 Timing Belt. Tensioner Locking Nut 45 33

5 19 Timing Belt. Upper Cover Collared Nut 10 7

6 13 Exhaust Manifold Nuts 25 18

6 13 Exhaust Manifold Bracket Nut 25 18

6 17 Intake Manifold Bracket Cap Screw 20 15

6 18 Intake Manifold Socket Head Screws (Short) 25 18

6 19 Intake Manifold Socket Head Screws (Long) 25 18

7 2 Alternator Front Bracket Cap Screw 20 15

7 8 Alternator Adjusting Arm to Head Cap Screw 30 22

7 9 Alternator Adjusting Cap Screw 20 15

7 12 Alternator Mounting Bolt Nut 20 15
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Table  V Torque  s tandards  (cont 'd)

Figu re I t em Descr ip t ion NM FT  LB

7 13 Alternator Rear Bracket Cap Screws 20 15

8 12 Spark Plugs 30 22

8 14 Distributor Clamp Cap Screw 15 11

3 .5 .7 Spec ia l  too l s . -  The  fo l lowing  spec ia l  too l s  sha l l  be  used  when
rebui ld ing  the  VW 1 .7  l i t r e  eng ine .  F igure  43  i l lus t ra tes  these  too l s .

Table  VI  Spec ia l  too ls

I t em Descr ip t ion U s e MRN

1 Bol t -Met r ic  Hd  Bi t

(12 mm)

Removing / Ins ta l l ing  Head

Bol t s

OTC 7016

2 Dr i f t -P i s ton  P in  P i lo t Removing  / Ins ta l l ing

Pis ton  P ins  and

Ins ta l l ing  P i lo t  Bear ing

VW 207C or

10-213

3 Extrac tor Removing  Crankshaf t  P i lo t

Bear ing

10-202

4 Pl ie r s Removing  Valve  Shims 10-208

5 Tool  -  Compress ing Compress ing  Valve  Tappe t s 2574

6 Arrangement  -
Suspens ion

Engine  Li f t ing  S l ing 2024A

7 Holder  -  Counte r Preven t  F lywhee l  f rom

Turn ing

B 183  012  361

8 Adapte r  –  T iming

Light

Per forming  Ign i t ion

Timing

Z401138WE

9 Kit  -  Tachometer Per forming  Ign i t ion

Timing

4071
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4 . QUALITY ASSURANCE PROVISIONS

4 .1 Inspec t ion  requ i rements . -  DND Qual i ty  Assurance  a t  source  i s  r equ i red .
The  con t rac to r  i s  r espons ib le  fo r  ca r ry ing  ou t  inspec t ions  and  p rocess ing  to
mee t  qua l i ty  assurance  requ i rements  accep tab le  to  the  Qua l i ty  Assurance
Author i ty .

4 .1 .1 The  con t rac tor ' s  sys tem of  inspec t ion  sha l l  mee t  the  requ i rements  o f
AQAP-4 .

4 .1 .2 The  Qua l i ty  Assurance  Author i ty  rese rves  the  r igh t  to  pe r fo rm any
inspec t ions  cons idered  necessa ry  to  ensure  tha t  mate r ia l  and  se rv ices
conform to  spec i f i ed  and  con t rac tua l  r equ i rements .

5 . PAINTING, PRESERVATION, PACKAGING AND MARKING

5 .1 Pa in t ing . -  When  the  overhau l  i s  comple te ,  the  eng ine  b lock ,  the
camshaf t  d r ive  be l t  guard  assembly ,  the  cy l inder  head  cover  l e f t  mount  and
the  exhaus t  mani fo ld  sha l l  be  pa in ted  wi th  hea t  res i s t ing  enamel  1 -GP-76
gloss  b lack  412-101  to  CGSB co lour  code  manua l  1 -GP-12 .  The  exhaus t
mani fo ld  sha l l  no t  be  pa in ted  un t i l  eng ine  runn ing  has  been  comple ted .

5 .2 Prese rva t ion . -  Prese rva t ion  as  spec i f i ed  hereunder  sha l l  no t  be  ca r r ied
out  un t i l  the  comple te  eng ine  overhau l  and  the  eng ine  dynamometer  b reak- in
runs  have  been  comple ted .

(a ) Dra in  coo l ing  sys tem,  f lush  and  re f i l l  wi th  unused  60  per  cen t  CAN2-
3 .890M e thy lene  g lyco l  base  an t i f reeze  con ta in ing  rus t  inh ib i to r  and
40 per  cen t  c lean  water .

(b ) Dra in  c rankcase  and  re f i l l  wi th  unused  SAE 15W40 lubr ica t ing  o i l
(MIL-L-2104D) .  Run  eng ine  on  c lean  gaso l ine  1000-1200  RPM under
no  load  for  15  minutes .

(c ) Combus t ion  chambers  sha l l  be  p reserved  by  two s tages  o f  fogging .
The  eng ine  sha l l  be  coo led  to  the  t empera ture  o f  the  sur rounding  a i r
no t  over  37°C (100°F)  before  do ing  any  prese rva t ion  by  fogg ing .

(d) The  amount  of  unused  SAE 15W40 lubr ica t ing  o i l  to  be  used  fo r  each
s tage  of  fogging  sha l l  be  2  f lu id  oz  in  each  cy l inder .

(e ) For  f i r s t  s t age  fogg ing ,  run  eng ine  a t  a  f as t  id le  and  power  a tomize
spray  8  f lu id  oz  of  the  SAE 15W40 lubr ica t ing  o i l  th rough  the
carbure to r  in to  the  combus t ion  chambers .  S top  eng ine  immedia te ly
af te r  a l l  the  o i l  has  been  in t roduced .

( f ) For  second  s tage  fogg ing ,  a f t e r  eng ine  has  coo led ,  r emove  spark
plugs .
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(g) In to  each  cy l inder  a tomize  spray  a  fu r ther  2  f lu id  oz  o f  the  SAE
15W40 lubr ica t ing  o i l  in  each  cy l inder  wi th  p i s ton  a t  bo t tom dead
cent re  and  bo th  va lves  c losed .

(h) When  a l l  cy l inders  have  been  fogged ,  re ins ta l l  spark  p lugs  and  wi r ing .

( j ) Dra in  c rankcase  and  coo l ing  sys tem.  Replace  the  o i l  f i l t e r  e lements
wi th  a  new e lement .  Al l  open ings  sha l l  be  inspec ted  to  ensure  tha t
they  a re  p lugged  or  c losed  of f  as  spec i f ied .

(k) Clean  a l l  exposed  machined  sur faces  and  coa t  wi th  Compound ,
Cor ros ion  Preven t ive ,  So lven t  Cutback ,  Cold  Appl ica t ion  ( sof t  f i lm)
31-GP-3 .

(m) Al l  fue l  sha l l  be  removed  f rom the  ca rbure tor .

(n) A new exhaus t  mani fo ld  to  p ipe  gaske t  sha l l  be  ins ta l led  and  loose ly
he ld  in  p lace  wi th  s ix  mani fo ld  s tud  nu ts .

(p ) The  exhaus t  open ing  and  ca rbure tor  in take  open ing  sha l l  then  be
sea led  wi th  Bar r ie r  Mater ia l  (MIL-B-131)  and  Tape ,  Adhes ive ,
Pressure  Sens i t ive  (43-GP-3M).

(q) The  coo lan t  open ings  sha l l  be  sea led  wi th  p las t i c  caps .

( r ) Al l  e lec t r i ca l  connec t ions ,  send ing  un i t s ,  d i s t r ibu tor  TCI  connec tor
and  the  two ven t  n ipp les  On the  d i s t r ibu tor  sha l l  be  sea led  wi th  Tape ,
Adhes ive ,  P ressure  Sens i t ive  (43-GP-3M) .

( s ) Tens ion  on  the  "V"  be l t s  sha l l  be  re leased  and  the  Prese rva t ion  Tag
CF2248  marked  as  fo l lows :

"TENSION RELEASED ON "V"  BELTS,  ADJUST BEFORE USING."

( t ) Any  fur ther  p rese rva t ion  requ i rements  wi l l  be  spec i f i ed  in  the
con t rac t .

5 .3 Packag ing . -  A leg ib le  s tamped  or  engraved  meta l  p la te  sha l l  be  a t t ached
to  the  eng ine  in  an  approved  loca t ion  showing  the  fo l lowing  in format ion .

(a ) Name of  f i rm or  workshop  tha t  rebui l t  the  engine .

(b ) Day,  month  and  year  o f .  eng ine  rebu i ld .

(c ) F i rm or  workshop  order  number .
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(d) Cyl inder  bore .

(e) S ize  of  c rankshaf t  main  bear ing  journa ls .

( f ) S ize  o f  c rankshaf t  connec t ing  rod  journa l s .

(g) Amount  removed  f rom top  of  b lock .

5 .3 .1 The  engine  sha l l  be  proper ly  suppl ied  wi th :

(a ) CF942 ,  NSN 8135-21-872-2435 ,  Iden t i ty  and  Condi t ion  Tag .

(b ) CF2248 ,  NSN 7530-21-870-3866 ,  Lubr ica t ion  Record  fo r  Sh ipment  and
Preserva t ion  Tag .

(c ) The  NSN for  the  eng ine  assembly  2805-21-896-1461 .

5 .3 .2 A depreserva t ion  gu ide  sha l l  be  a t t ached  to  the  eng ine .  The  gu ide
sha l l  be  in  the  fo rm of  a  check l i s t  and  wi l l  l i s t  a l l  o f  the  s teps  requ i red  to
depreserve  the  eng ine  assembly .

5 .3 .3 Pr io r  to  p lac ing  the  eng ine  assembly  in  the  con ta iner ,  the  con ta iner
sha l l  be  inspec ted  and  the  fo l lowing  s teps  per formed .

(a ) I f  needed ,  the  s ides ,  top  and  p la t fo rm sha l l  be  pa in ted  in  accordance
wi th  1 -GP-12  S tandards  fo r  Pa in t  Colours ,  one  coa t  o f  p r imer  1 -GP-12
and  one  coa t  o f  enamel  pa in t  o l ive  drab  503-321 .

(b ) Manda tory  par t s  r ep lacement . -  The  fo l lowing  Tab le  l i s t s  ha rdware  and
components  o f  the  conta iner  tha t  sha l l  be  rep laced  wi th  new OEM
components ;  see  F igure  44  fo r  iden t i f i ca t ion .
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Table  VII  Conta iner  mandatory  parts  replacement

Item NSN MRN Description Qty

3 5330-21-896-7216 RG-240 Seal (.5 X .5 X 99" Long) 1

10 5310-12-146-8397 N  111  852 Nut - Hex Elastic (M10) 2

13 5310-12-146-8397 M  111  852 Nut - Hex Elastic (M10) 1

14 6685-00-618-1822 2155 Indicator - Moisture 1

15 4820-00-242-4064 645E-6 Valve - Filler 1

16 4820-01-099-4231 C-13-B Valve - Relief 1

20 5310-00-088-1251 MS  51922-1 Nut - Self Locking
(1/4-20)

1

23 5310-00-057-7080 MS  51922-29 Nut - Self Locking
(7/16-20)

12

27 5310-21-898-4885 228  521  045 Nut - Elastic (M12) 1

32 6850-21-883-0610 VC6 - 2 Capsule - Zerust VCI 1

32 MIL-D-3464 Dessicants - Activated
Bagged

1

33 34 X 8 X 3
X 26  GA

Seal - Wire 2

(c ) Conta iner  Components . -  The  fo l lowing  l i s t s  a l l  o f  the  components  o f
the  sh ipp ing  and  s to rage  con ta iner .  Al l  components  l e ss  Manda tory  Par t s
Replacement  sha l l  be  inspec ted  and  rep laced  wi th  new OEM components  as
requ i red ,  see  F igure  44  fo r  component  iden t i f i ca t ion .
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Conta iner  components

ITEM NSN MRN DESCRIPTION QTY

1 8145-21-897-9076 8477857 Container Assy - Engine 1

2 8145-21-897-9077 8477849-1 Cover Assy 1

3 5330-21-896-7216 RG-240 Seal (.5 X .5 X 99" Long) 1

4 5305-00-709-8523 MS  90726-87 Scr - Hex Hd
(7/16 X 20 X 1-1/4)

12

5 5310-00-809-4061 MS  27183-15 Washer - Flat (7/16) 24

6 B  183  099  001 Bolt - Hex Hd (M10 X 110) 2

7 5310-12-145-2243 N  154  024 Washer - Flat
(10.5 X 25 X 4)

2

8 5310-12-175-6305 B  183  199  447 Washer 4

9 5340-12-173-7964 A  183  199  381 Mount - Rubber 4

10 5310-12-146-8397 N  111  852 Nut - Hex Elastic (M10) 2

11 8145-21-897-9078 8477848-1 Base Assy 1

12 5310-12-145-4776 N  011  672  3 Washer Flat
(10.5 X 30 X 2.5)

1

13 5310-12-146-8397 N  111  852 Nut - Hex Elastic (M10) 1

14 6685-00-618-1822 2155 Indicator - Moisture 1

15 4820-00-242-4064 645E-6 Valve - Filler 1

16 4820-01-099-4231 C-13-B Valve - Relief 1

17 8145-21-899-9701 8384318-1 Cover - Instrument 1
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Conta iner  components  (cont 'd)

Item NSN MRN Description Qty

18 5310-00-809-4058 MS  27183-10 Washer - Flat (9/32) 2

19 WN-6 Nut - Wing (1/2 X 20 UNC) 1

20 5310-00-088-1251 MS  51922-1 Nut - Self Locking
(1/4-20)

1

21 5320-21-842-7104 SD54BS Rivet - Pop (5/32 X .379) 4

22 9905-21-897-6996 8477856-1 Plate - Identification 1

23 5310-00-057-7080 MS  51922-29 Nut - Self Locking
(7/16-20)

12

24 5340-21-897-8287 3477854-1 Cushion - Rubber 2

25 3120-21-897-8930 8477855-1 Bushing 1

26 5340-21-897-8285 8477837-1 Support - Angle 1

27 5310-21-898-4885 228  521  045 Nut - Elastic (M12) 1

28 5310-12-184-5360 N  115  317 Washer - Flat
(13 X 24 X 2.5)

1

29 222  025  565 Bolt - Hex Hd
(M12 X 1.75 X 55)

1

30 1294 Washer - Flat 1

31 222 005 565 Bolt - Hex Hd
(M10 X 1.5 X 55)

1

32 MIL-D-3464 Dessicants - Activated
Bagged

1

32 6850-21-883-0610 VC6 - 2 Capsule - Zerust VCI 1

33 34 X 8 X 3 X
26 GA

Seal - Wire 2

5 .3 .4 The  eng ine  assembly  sha l l  be  p laced  and  secured  on  the  ho ld ing
bracke ts  on  the  base  o f  the  sh ipp ing  and  s to rage  con ta iner .
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5 .3 .5 The  fo l lowing  Table  l i s t s  components  tha t  sha l l  r emain  in  the i r
o r ig ina l  packag ing  or  rebu i l t  packag ing  and  be  secured  a round  the  eng ine
assembly  ( see  F igure  45)  in  the  base  o f  the  con ta iner  wi th  a  check l i s t ,  see
Figure  46  for  component  iden t i f i ca t ion .

Table  VIII  Engine  replacement  accessor ies

Item NSN MRN Description Qty

1 2940-12-172-8350 PH-2870A Oil Filter 1

2 2805-12-172-8349 056  105  269  N Flywheel Assy 1

3 5305-12-179-5384 N  900  720  02 Scr c/w Washer
(M10 X 1 X 20)

6

4 2520-21-894-1606 049  103  549 Plate - Interm Eng/Gear
Box

1

5 5330-12-175-8254 049  103  583 Gasket - Interm Plate 1

5A 2520-12-192-3595 A  302  101  501 Disc Clutch 1

6 2520-12-192-3596 A  102  101  203 Pressure Plate - Clutch 1

7 5305-12-169-6486 N  014  739  1 Scr - Socket Hd (M8 X 16) 6

8 2520-12-166-2743 113  141  165  B Bearing - Release 1

9 5360-12-175-6327 113  141  178  C Spring - Release Bearing
(Right)

1

10 5360-12-175-6328 113  141  177  C Spring - Release Bearing
(Left)

1

11 5365-12-175-8256 113  141  176 Collar - Locking 1

12 5305-21-896-9743 N  090  194  1 Scr - w/Washer (M7 X 16) 3

13 5310-12-156-4982 N  011  030  1 Nut - Hex (M12) 1

14 5310-12-184-5360 N  115  531  7 Washer - Flat
(13 X 24 X 2.5)

5

15 5306-21-897-8247 N  010  464  1 Scr - Hex Hd (M12 X 80) 1
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Table  VIII  Engine  replacement  accessor ies  (cont 'd)

Item NSN MRN Description Qty

16 5306-21-893-8770 M  010  493  2 Scr - Hex Hd (M12 X 68) 4

17 5306-21-897-8246 N  010  350  6 Scr - Hex Hd (M8 X 50) 3

18 5310-21-896-2646 N  012  241  8 Washer - Spring
(B8 X 15 X 0.8)

3

19 5305-12-142-8496 N  010  361  4 Scr - Hex Hd (M8 X 65) 3

20 5310-21-896-2646 N  012  241  8 Washer - Spring
(B8 X 15 X 0.8)

3

21 5310-12-144-6214 N  011  008  13 Nut - Hex (M8) 3

22 5310-12-175-6312 B  049  911  493 Washer 1

23 5305-12-142-5841 N  014  721  2 Scr - Socket Hd
(M10 X 25)

1

5 .3 .6 Suf f ic ien t  new dess ican t  bags  o r  ZERUST VC capsu les  sha l l  be  p laced
in  the  con ta iner  base  to  p reven t  condensa t ion .

5 .3 .7 The  hardware  ho ld ing  the  two ha lves  o f  the  con ta iner  toge ther  sha l l  be
to rqued  to  the  va lue  s t ipu la ted  by  the  con ta iner  manufac ture r .

5 .3 .8 The  conta iner  sha l l  be  p ressur ized  wi th  d ry  a i r  in  a  manner  and  to  the
pressure  s t ipu la ted  by  the  con ta iner  manufac tu re r .

5 .4 Mark ing . -  The  sh ipp ing  and s to rage  con ta ine r  sha l l  have  the  fo l lowing
s tenc i l led  on  each  end .

(a ) The  NSN -  2805-21-896-1461 .

(b ) The  descr ip t ion  -  Engine  Assembly  -  1 .7  l i t re .

( c ) The  MRN -  183  198  001 .

(d) Quant i ty  -  1  each .

(e) Weight .

( f ) Date  of  engine  rebui ld .
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5 .4 .1 The  fo l lowing  sha l l  be  s tenc i l l ed  on  bo th  s ides .

"REUSABLE CONTAINER DO NOT DESTROY CF PROPERTY".

6. NOTES

6 .1 Order ing  da ta . -  P rocurement  documents  should  spec i fy  the  t i t l e ,
number ,  and  da te  o f  th i s  spec i f ica t ion .

6 .2 Des ign  au thor i ty. -  The  Des ign  Author i ty  i s  the  Di rec tor  o f  Suppor t
Vehic les  Engineer ing  and  Main tenance .

6 .3 Qua l i ty  a s su rance  au thor i ty. -  The  Qua l i ty  Assurance  Author i ty  wi l l  be
s t ipu la ted  in  the  con t rac t .

6 .4 Returnab le  par t s . -  Al l  components  no t  mee t ing  s tandards  sha l l  be
re tu rned  to  DND through  the  Qual i ty  Assurance  Author i ty .

Electronic documents are subject to change, before re-using refer to the DTICS web site to verify the current version.

Les documents électroniques peuvent être modifiés. Avant de réutiliser, toujours vérifier le site DTICS pour vous assurer de la version.



D-30-108-000/SF-001

69

Figure  1 Engine  mounts

Electronic documents are subject to change, before re-using refer to the DTICS web site to verify the current version.

Les documents électroniques peuvent être modifiés. Avant de réutiliser, toujours vérifier le site DTICS pour vous assurer de la version.



D-30-108-000/SF-001

70

Figure  2 Cyl inder  b lock assembly
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Figure  3 Oi l  f i l l er  cap  and rocker  cover
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Figure  4 Flywheel  and o i l  f i l ter
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Figure  5 Front  cover  and t iming  be l t
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Figure  6 Intake  and exhaust  mani fo ld
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Figure  7 Bel t s  and a l ternator  adjust ing  arm
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Figure  8 Coolant  hoses  and igni t ion  components
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Figure  10 Removal  o f  top  cy linder  r idges
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Figure  12 Checking  cy l inder  b lock  for  f la tness
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Figure  13 Checking  cy l inder  d iameter  and degree  of  wear

Size Pis ton  mark ing Cyl inder  bore  honing  d ia

Or ig ina l  Dia 79 .50  mm 79.53  mm

1s t  Overs ize 79 .75  mm 79.78  mm

2nd Overs ize 80 mm 80.03  mm

3rd  Overs ize 80 .50  mm 80.53  mm

Figure  14 Cyl inder  bore  honing  measurements
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Figure  15 Cyl inder  wal l  g laze  removed

Figure  16 Protrus ions  on  engine  b lock
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Figure  17 Measurement  of  p i s ton  d iameter

Figure  18 Che cking  p is ton  r ing  s ide  c learance
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Figure  19 Measurement  of  r ing  end gap

Figure  20 Checking  connect ing  rod journals  for  taper
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Figure  21 Checking  journals  for  run-out

Repai r  s t age

Crankshaf t
main  journa l
d iameter

Crankshaft
connecting rod
journal DIAMETER

 54 .00  mm  46 .00  mm

Orig ina l  Diamete r -  0 .022  mm - 0 .022  mm

- 0 .042  mm - 0 .042  mm

 53 .75  mm  45 .75  mm

Repa i r  S tage  1 -  0 .022  mm - 0 .022  mm

- 0 .042  mm - 0 .042  mm

 53 .50  mm  45 .50  mm

Repa i r  S tage  2 -  0 .022  mm - 0 .022  mm

- 0 .042  mm - 0 .042  mm

Figure  22 Crankshaf t  repair  s tage  chart
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Figure  23 Crankshaft   assembly

Figure  24 Measurement  of  crankshaf t  bear ing  c learance
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Figure  25 Measurement  of  ax ia l  p lay

Figure  26 Front  crankshaf t  sea l  carr ier
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Figure  29 Measurement  of  connect ing  rod axia l  p lay

Figure  30 Cyl inder  head bol ts
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Figure  31 Camshaf t  sprocket  t iming  mark

Figure  32 Al ignment  o f  in termediate  sprocket  and crankshaf t  pul ley
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Figure  33 Oi l  pump shaft

Figure  34 Valve  cover  re inforcement  bars
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Figure  35 Tool  10-201  Ins ta l l ed  on  f lywhee l

Figure  36 Insta l la t ion  of  c lutch  assembly
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Figure  38 Press ing  bucket - type  cam fo l lowers

Figure  39 Cold  id l ing  speed  check
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Figure  40 Measurement  o f  choke  va lve  gap

Figure  41 Adjust ing  screw on  pul ldown uni t
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Figure  42 Choke cover  and choke  body a l ignment
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Figure  43 Spec ia l  too l s
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Figure  44 Engine  conta iner
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Figure  45 Plac ing  of  engine  components   for  sh ipment / s torage
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Figure  46 Engine  components  ( sh ipment / s torage)
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Annex A

SPECIFICATION

FOR

REBUILDING THE VW 1.7 LITRE ENGINE CYLINDER HEAD USED IN

TRUCKS, UTILITY, LIGHT, 4 BY 4 MILITARY DESIGN ILTIS CDN SERIES

NSN 2805-12-190-9208

1. SCOPE

1 .1 Scope. -  Th i s  spec i f i ca t ion  covers  the  requ i rement  fo r  r ebu i ld ing  the
cy l inder  head  of  the  VW 1 .7  l i t re  eng ine  used  in  Trucks ,  Ut i l i ty ,  L igh t ,  4  by
4  Mi l i t a ry  Des ign ,  I l t i s  Canad ian  Ser ies  used  by  the  Canad ian  Forces .  Th is
spec i f i ca t ion  inc ludes  rebu i ld  s t andards ,  p rocedures ,  ad jus tments ,  packag ing ,
and  qua l i ty  assurance  p rov is ions .

1 .2 Purpose.  -  The  purpose  o f  th i s  spec i f i ca t ion  i s  to  es tab l i sh  h igh-qua l i ty
s tandards  fo r  rebu i ld ing  the  cy l inder  heads  to  p rov ide  long  t rouble - f ree  l i fe .

1 .3 Respons ib i l i ty. -  The  con t rac to r  sha l l  be  respons ib le  fo r  mee t ing  the
requ i rements  spec i f i ed  here in .

2. APPLICABLE DOCUMENTS

2 .1 Government  documents . -  The  fo l lowing  documents  fo rm par t  o f  th i s
spec i f i ca t ion  to  the  ex ten t  spec i f i ed  here in .  Unless  o therwise  spec i f i ed ,  the
i s sue  o r  amendment  o f  documents  e f fec t ive  fo r  a  pa r t i cu la r  con t rac t  sha l l  be
tha t  in  e f fec t  on  the  da te  o f  the  reques t  fo r  p roposa l .

SPECIFICATIONS AND STANDARDS

AQAP-4 NATO Inspec t ion  Sys tem
Requi rements  fo r  Indus t ry

MIL-L-210 Lubr ica t ing  Oi l ,  In te rna l
Combus t ion  Engine ,  Tac t ica l  Se rv ice

C-04-010-022/VP-001 Prese rva t ion  fo r  S to rage  and
Shipment  o f  Vehic les  and  Vehicu la r
Componen t s
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MIL-B-131 Bar r ie r  Mate r ia l ,  Wate r -Vapour
Proof ,  F lex ib le ,  Heavy  (36  inch
wide  ro l l )

D-84-010-001 /SF-001 Enamel ,  Alkyd ,  Lus t re less ,
In f ra red  Ref lec t ive ,  Camouf lage

Copies  o f  th i s  spec i f i ca t ion  and  the  above  documents  may  be  ob ta ined  f rom
the  Depar tment  o f  Nat iona l  Defence ,  Ot tawa ,  Onta r io ,  K1A 0K2,  At ten t ion :
DDDS 3-6 .

2 .2 Other  publ ica t ions . -  The  fo l lowing  documents  fo rm par t  o f  th i s
spec i f i ca t ion  to  the  ex ten t  spec i f i ed  here in .  Ef fec t ive  da tes  sha l l  be  those  in
ef fec t  on  the  da te  o f  manufac ture .  Source  i s  shown.

Canadian  Government  Publ i sh ing  Cent re .
Supply  and  Serv ices  Canada ,  Ot tawa ,  Onta r io ,  K1A 0S9

l -GP-12 Standard  Pa in t  Colours

43-GP-3M Standard  fo r  Tape ,  Adhes ive ,  Pressure  Sens i t ive ,
Wate r  Res i s tan t

CAN2-3 .8M Dry  Clean ing  So lven t

1 -GP-84 Pain t ,  Pr imer

3. REQUIREMENTS

3 .1 Genera l. -  The  con t rac to r  sha l l  r ebu i ld  each  cy l inder  head  supp l ied  by
DND in  accordance  wi th  the  requ i rements  o f  th i s  spec i f i ca t ion  us ing
procedures  and  s tandards  spec i f i ed  in  3 .5  and  3 .6 .  The  con t rac to r  sha l l
re tu rn  each  rebu i l t  cy l inder  head  to  DND as  a  comple te  d rop  in  cy l inder  head
packaged  in  a  reusab le  s to rage  and  sh ipp ing  con ta iner  as  spec i f i ed  here in .

3 .1 .1 The  cy l inder  head  sha l l  be  comple te ly  d i sassembled  and  a l l
components  sha l l  be  thoroughly  c leaned  wi th  d ry  c lean ing  so lven t  CAN 2-
3 .8M or  commerc ia l  equ iva len t  and  dr ied  before  be ing  inspec ted  for
condi t ion  and  wear .

3 .1 .2 Componen ts  l i s t ed  in  Tab le  II  -  Manda tory  Par t s  Rep lacement  sha l l  be
rep laced  wi th  new OEM par t s  dur ing  rebu i ld .

3 .1 .3 The  con t rac to r  sha l l  r ecord  a l l  measurements  requ i red  to  de te rmine
component  wear  and  condi t ion .  These  measurements  sha l l  be  recorded  on
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da ta  shee t s  des igned  and  prov ided  by  the  con t rac to r  and  compared  to  the
s tandards  l i s t ed  in  3 .6 .  Components  tha t  do  no t  mee t  the  min imum s tandards
sha l l  be  rep laced  wi th  new or  se rv iceab le  OEM components .  For  s t andards
not  l i s ted  here in ,  the  cont rac tor  sha l l  use  good  judgement  to  the  min imum of
SAE Standards  and  Prac t ices .  I f  the  se rv iceab i l i ty  o f  a  component  i s  in
doubt ,  the  component  sha l l  be  rep laced .  The  Qua l i ty  Assurance  Author i ty
sha l l  be  consu l ted  in  a l l  such  cases .

3 .1 .4 Any components  miss ing  f rom the  cy l inder  head  a t  t ime of
d i sassembly  wi l l  be  rep laced  wi th  se rv iceab le  OEM components  a t  t ime  of
rebui ld .  A l i s t  o f  poss ib le  miss ing  components  can  be  found  a t  Table  I I I .

3 .1 .5 The  con t rac tor  sha l l  use  too l s  des igned  fo r  the  purpose  o f  the
opera t ion  to  be  per formed.  A l i s t  o f  spec ia l  too ls  can  be  found  a t  Table  V.

3 .1 .6 The  con t rac tor  sha l l  ensure  tha t  a l l  components  a re  secured  as  per
Torque  S tandards  l i s ted  in  Table  IV.

3 .1 .7 Upon comple t ion  of  rebu i ld ,  the  cy l inder  head  sha l l  cons i s t  o f  a l l  the
components  l i s t ed  in  Table  I .  F igure  1  i s  p rov ided  for  component
iden t i f i ca t ion  and  loca t ion  wi th in  the  cy l inder  head .

3 .2 Cyl inder  head  components . -  The  fo l lowing  Table  l i s t s  a l l  o f  the
components  compr i s ing  the  VW 1 .7  l i t r e  eng ine  cy l inder  head ;  re fe r  to
F igure  1  fo r  component  iden t i f i ca t ion  and  loca t ion  wi th in  the  cy l inder  head .

Table  I  Cyl inder  Head Components

Item NSN MRN Description Qty

1 5315-12-195-4628 N  012  708  2 Key - Woodruff 1

2 3020-12-175-5023 049  109  111  B Wheel - Sprocket 1

3 5310-12-175-6307 056  109  143 Washer 1

4 5305-12-136-4443 N  010  137  1 Scr - Hex Hd
(M12 X 1.5 X 35)

1
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Table  I  Cyl inder  head components  (cont 'd)

Item NSN MRN Description Qty

5 5305-12-156-4862 222  062  055 Scr - Hex Hd

(M6 X 20)

5

6 5310-12-142-8171 224  860  025 Washer - Spring
(B6 X 12 X 0.5)

5

7 2540-21-896-9402 B  183  198  083 Flange Assy - Heater 1

8 5330-12-173-3042 056  121  149 Gasket - Flange 1

9 5307-12-187-9736 056  103  400 Stud (M6 X 15) 8

10 5330-12-188-6480 068  103  085  A Seal 1

11 5307-21-893-8683 056  103  379 Plug - Oil Passage 1

12 2930-21-896-1458 B  183  198  081 Connector Assy 1

13 5330-12-173-3041 056  121  139  B Gasket - Connector 1

14 2805-12-190-9208 049  103  063  AF Head Assy - Cylinder 1

15 5340-21-897-8258 N  100  914  2 Cap (24) 1

16 5340-21-897-8284 059  103  381  A Plug - Scr 1

17 049  103  353  AC Head - Cylinder 1

18 N  044  411  1 Stud (M8 X 30) 8

19 5307-12-199-2277 056  103  397 Stud (M8 X 56) 1

20 2805-21-896-1451 056  103  419  A Guide - Inlet Valve 4

20 2805-21-896-1468 049  103  419 Guide - Exhaust Valve 4

21 5310-12-145-5250 N  011  558  6 Washer - Flat
(8.4 X 15 X 1.6)

10

22 5310-21-898-4371 N  902  442  01 Nut - Hex (M8) 10
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Table  I  Cyl inder  head components  (cont 'd)

Item NSN MRN Description Qty

23 2805-21-892-4541 041  109  101  E Camshaft 1

24 2805-12-173-5235 056  109  555 Shim  (3.00) 1

24 2805-12-173-5236 056  109  556 Shim  (3.05) 1

24 2805-12-173-5237 056  109  557 Shim  (3.10) 1

24 2805-12-173-5238 056  109  558 Shim  (3.15) 1

24 2805-12-173-5239 056  109  559 Shim  (3.20) 1

24 2805-12-173-5240 056  109  560 Shim  (3.25) 1

24 2805-12-173-5  41 056  109  561 Shim  (3.30) 1

24 2805-12-173-5  42 056  109  562 Shim  (3.35) 1

24 2805-12-173-5  43 056  109  563 Shim  (3.40) 1

24 2805-12-173-5  44 056  109  564 Shim  (3.45) 1

24 2805-12-173-5  45 056  109  565 Shim  (3.50) 1

24 2805-12-173-5  60 056  109  566 Shim  (3.55) 1

24 2805-12-173-5  46 056  109  567 Shim  (3.60) 1

24 2805-12-173-5  47 056  109  568 Shim  (3.65) 1

24 2805-12-173-5  48 056  109  569 Shim  (3.70) 1

24 2805-12-173-5  49 056  109  570 Shim  (3.75) 1

24 2805-12-173-5  50 056  109  571 Shim  (3.80) 1

24 2805-12-173-5  51 056  109  572 Shim  (3.85) 1

24 2805-12-173-5  52 056  109  573 Shim  (3.90) 1

24 2805-12-173-5  53 056  109  574 Shim  (3.95) 1
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Table  I  Cyl inder  head components  (cont 'd)

Item NSN MRN Description Qty

24 2805-12-173-5  54 056  109  575 Shim  (4.00) 1

24 2805-12-173-5  55 056  109  576 Shim  (4.05) 1

24 2805-12-173-5  56 056  109  577 Shim  (4.10) 1

24 2805-12-173-5  57 056  109  578 Shim  (4.15) 1

24 2805-12-173-5  58 056  109  579 Shim  (4.20) 1

24 2805-12-173-5259 056  109  580 Shim  (4.25) 1

25 2805-21-892-4545 056  109  311  A Tappet 8

27 5340-21-897-8319 056  109  629  A Seat - Spring 1

28 5330-21-893-1656 026  109  675 Seal - Valve Stem Kit 1

29 5360-21-897-8879 056  109  623  A Spring - Outer Valve 1

30 5360-21-897-8889 056  109  633  A Spring - Inner Valve 1

31 2805-21-896-1464 B  183  198  025  A Kit Valve Assy-Intake 4

31 2805-21-896-1465 B  183  198  027  A Valve Assy - Exhaust 4

32 5340-12-199-3576 049  109  641 Seat - Spring 1

33 2805-12-147-6610 113  109  651  A Collet - Valve 2

34 5930-12-175-1929 049  919  521  B Sending Unit –
Coolant Temp Light

1

35 5330-12-156-4518 N  013  806  2 Gasket - Copper
(A10 X 14 X 1)

1

36 5930-21-201-0789 VDO  0323008  MF Sending Unit –
Coolant Temp Gauge

1
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Table  I  Cyl inder  head components  (cont 'd)

Item NSN MRN Description Qty

37 5930-21-201-0781 VDO  0360531  MF Sending Unit - Oil
Pressure

1

38 5307-12-175-6004 056  103  399 Stud 1

3 .3 Manda tory  par t s  r ep lacement . -  The  fo l lowing  Tab le  l i s t s  pa r t s  tha t  sha l l
be  rep laced  wi th  new OEM components  dur ing  cy l inder  head  rebu i ld ,  see
Figure  1  fo r  component  iden t i f i ca t ion  and  loca t ion  wi th in  the  cy l inder  head .
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Table  II  Mandatory  parts  replacement

Item NSN MRN Description Qty

4 5305-12-136-4443 N  010  137  1 Scr - Hex Hd

(M12 X 1.5 X 35)

1

5 5305-12-156-4862 222  062  055 Scr - Hex Hd
(M6 X 20)

5

6 5310-12-142-8171 224  860  025 Washer - Spring
(B6 X 12 X 0.5)

5

8 5330-12-173-3042 056  121  149 Gasket - Flange 1

10 5330-12-188-6480 068  103  085  A Seal 1

11 5307-21-893-8683 056  103  379 Plug - Oil Passage 1

13 5330-12-173-3041 056  121  139  B Gasket - Connector 1

15 5340-21-897-8258 N  011  914  2 Cap (24) 1

16 5340-21-897-8284 059  103  381  A Plug - Scr 1

21 5310-12-145-5250 N  011  558  6 Washer - Flat
(8.4 X 15 X 1.6)

10

22 5310-21-898-4371 N  902  442  01 Nut - Hex (M8) 10

31 2805-21-896-1464 B  183  198  025  A Kit - Intake Valve 4

31 2805-21-896-1465 B  183  198  027  A Kit - Exhaust Valve 4

28 5330-21-893-1656 026  109  675 Seal - Valve Stem 1

35 5330-12-156-4518 N  013  806  2 Gasket - Copper
(A10 X 14 X 1)

1

3 .4 Poss ib le  miss ing  components . -  The  fo l lowing  Tab le  l i s t s  components
tha t  may  be  miss ing  f rom the  cy l inder  head  a t  t ime  of  d i sassembly .  Miss ing
components  o ther  than  Manda tory  Par t s  Rep lacement ,  wi l l  be  rep laced  wi th
se rv iceab le  OEM components ,  see  F igure  1  fo r  component  iden t i f i ca t ion  and
loca t ion  wi th in  the  cy l inder  head .
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Table  I II  Poss ib le  miss ing  components

Item NSN MRN Description Qty

1 5315-12-195-4628 N  012  708  2 Key - Woodruff 1

2 3020-12-175-5023 049  109  111 Wheel - Sprocket 1

3 5310-12-175-6307 056  109  143 Washer 1

4 5305-12-136-4443 N  010  137  1 Scr - Hex Hd
(M12 X 1.5 X 35)

1

5 5305-12-156-4862 222  062  055 Scr - Hex Hd
(M6 X 20)

5

6 6310-12-142-8171 224  860  025 Washer - Spring
(B6 X 12 X 0.5)

5

7 2540-21-896-9402 B  183  198  083 Flange Assy - Heater 1

8 5330-12-173-3042 056  121  149 Gasket - Flange 1

12 2930-21-896-1458 B  183  198  081 Connector Assy 1

13 5330-12-173-3041 056  121  139  B Gasket - Connector 1

34 5930-12-175-1929 049  919  521  B Sending Unit -Coolant
Temp Light

1

35 5330-12-156-4518 N  013  806  2 Gasket - Copper
(A10 X 14 X 1)

1

36 5930-21-201-0789 VDO  0323008  MF Sending Unit –
Coolant Temp Gauge

1

37 5930-21-201-0781 VDO  0360531  MF Sending Unit - Oil
Pressure

1

3 .5 Cyl inder  head  rebui ld  p rocedures . -  The  fo l lowing  p rov ides  the  s t ep  by
s tep  procedures  fo r  rebu i ld ing  the  1 .7  l i t re  eng ine  cy l inder  head .
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3 .5 .1 Disassemble  the  cy l inder  head

(a ) Remove  the  spark  p lugs  i f  necessary .

(b ) Remove  the  th ree  cap  sc rews  and  spr ing  washers  f rom the  coo lan t
connec tor  and  remove  the  connec tor  and  gaske t .

( c ) Remove  the  coolan t  t empera ture  sending  un i t s  and  copper  gaske t  fo r
the  coo lan t  t empera ture  l igh t  and  gauge  f rom the  hea te r  connec tor  a t
the  rear  of  the  head .

(d) Remove  the  two  cap  sc rews  and  sp r ing  washers  and  remove  the  hea te r
connec tor  and  gaske t .

(e ) Remove  the  o i l  p ressure  send ing  un i t  and  copper  gaske t  f rom the  rea r
of  the  head .

3 .5 .2 Remove  the  camshaf t

(a ) Remove  the  camshaf t  sp rocke t  cap  sc rew and  f la t  washer .

(b ) Remove  the  sprocke t  and  woodruf f  key .

(c ) Remove  the  nu ts  and  f la t  washer  f rom the  camshaf t  bear ing  caps  one ,
th ree  and  f ive ,  see  F igure  2 .

NOTE

I f  caps  a re  no t  marked ,  mark  them pr ior  to  removal  o r  keep  them in
order  fo r  p roper  ins ta l l a t ion .

(d) To  avoid  camshaf t  d i s to r t ion ,  loosen  the  four  nu ts  on  camshaf t  bear ing
caps  two and  four  a  l i t t l e  a t  a  t ime  un t i l  the  t ens ion  i s  re leased .
Remove  the  nu ts ,  f l a t  washers  and  bear ing  caps .

(e) Remove  the  camshaf t  f rom the  cy l inder  head  and  remove  the  sea l  f rom
the  f ron t  end  of  the  camshaf t .

3 .5 .3 Inspec t  the  camshaf t  bear ing  caps

(a ) Clean  and  inspec t  the  bear ing  caps  fo r  c racks  or  gouges .

(b ) I f  e i ther  condi t ion  ex is t s ,  the  cy l inder  head  assembly  mus t  be
rep laced .
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3 .5 .4 Inspec t  the  camshaf t

(a ) Thoroughly  c lean  the  camshaf t  and  inspec t  the  toes  and  f la t s  o f  the
camshaf t  lobes  fo r  wear  and  grooving .  Wear  and  grooves  a re  an
ind ica t ion  of  eng ine  o i l  con tamina t ion .

(b ) Inspec t  the  camshaf t  bear ing  sur faces  fo r  g rooves  and  rep lace  the
camshaf t ,  i f  necessary .

(c ) Place  the  camsha f t  bear ing  sur faces  one  and  f ive  on  V-blocks  or
be tween  cen t res  and ,  us ing  a  d ia l  ind ica tor ,  measure  the  run-ou t  o f  the
camshaf t ,  see  F igure  3 .  Replace  the  camshaf t ,  i f  the  run-ou t  i s  g rea te r
than  0 .01  mm.

(d) To measure  the  camshaf t  ax ia l  c lea rance ,  p roc eed  as  fo l lows :

i Remove  the  sh ims  and  bucke t - type  cam fo l lowers  f rom the
cy l inder  head  and  se t  as ide ,  in  o rder ,  so  tha t  each  wi l l  be
re ins ta l led  in  the  same loca t ion .

CAUTION

The bear ing  caps  a re  o f f  cen t re .  I f  a  cap  i s  ins ta l led  incor rec t ly ,
the  cap  or  cy l inder  head  wi l l  c rack .

i i C lean  the  camshaf t  bear ing  sadd les  and  caps  and  ins ta l l  the
camshaf t  and  bear ing  caps  one  and  f ive  and  ins ta l l  washers  and
nuts .  Torque  to  20  Nm (15  f t  lb ) .

i i i Tap  e i ther  end  of  the  camshaf t  so  tha t  a l l  the  c lea rance  i s  a t  one
end.

iv Place  a  d ia l  ind ica tor ,  se t  a t  ze ro ,  a t  the  end  of  the  camshaf t
wi th  a l l  the  c lea rance  and  tap  the  oppos i te  end  of  the  camshaf t ,
see  F igure  4 ,  to  e l imina te  the  c lea rance  a t  the  d ia l  ind ica tor  end
of  the  camshaf t .  I f  the  ax ia l  c lea rance  i s  g rea te r  than  0 .15  mm,
ins ta l l  a  new camshaf t  and  measure  ax ia l  c lea rance .  I f  the
c lea rance  i s  s t i l l  unaccep tab le ,  r ep lace  the  cy l inder  head .

(e) To  measure  the  camshaf t  bear ing  c lea rance ,  p roceed  as  fo l lows :

i Ins ta l l  the  camshaf t  and  p lace  a  smal l  p iece  o f  0 .001-0 .003  inch
plas t igage  on  a l l  f ive  bear ing  sur faces .
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i i Ins ta l l  the  bear ing  caps ,  washers ,  and  nu ts  in  the i r  cor rec t
pos i t ions  and  to rque  to  20  Nm (15  f t  lb )  .  Do  no t  tu rn  the
camshaf t .

i i i Remove  the  bear ing  caps .

iv Using  the  p las t igage  package ,  measure  the  p las t igage  squash ,
See  F igure  5 .  The  bear ing  c lea rance  should  be  0 .02  mm to  0 .05
mm.  Replace  the  camshaf t  i f  the  bear ing  c lea rance  i s  g rea te r
than  0 .05  mm.  I f  the  c lea rance  i s  s t i l l  unaccep tab le ,  rep lace  the
cyl inder  head .

v Remove  p las t igage  f rom camshaf t  and  bear ing  before  f ina l
assembly .

3 .5 .5 Remove  the  va lves

(a ) Ins ta l l  va lve  spr ing  compressor  bar  2036  on  the  mount ing  s tuds  o f
camshaf t  bear ing  caps  one  and  f ive  and  ins ta l l  four  nu ts  and  f la t
washers ,  see  F igure  6 .

(b ) Us ing  va lve  sp r ing  compressor  VW541/1 ,  compress  the  va lve  spr ings
of  each  va lve  assembly  and  remove  both  ha lves  of  each  va lve  keeper
f rom each  va lve  s tem and  se t  as ide ,  in  o rder .

( c ) Remove  the  va lve  spr ing  re ta iner ,  the  inner  and  ou te r  spr ings .

(d) Us ing  va lve  sea l  r emover  f rom Ki t  KD2899 remove  the  sea l  f rom each
valve .

(e) Remove  the  spr ing  sea t  f rom each  va lve  and  se t  in  o rder .

CAUTION

Damage  wi l l  occur  to  the  va lve  gu ides  dur ing  va lve  removal  i f  bur r s
and  roughness  a re  no t  removed  f i r s t .

( f ) Fee l  a l l  va lve  keep er  g rooves  fo r  roughness  and ,  us ing  e i the r  a  smal l
f i l e ,  s tone ,  o r  emery  c lo th ,  r emove  a l l  bur r s  and  roughness  be fore
removing  the  va lve  f rom the  va lve  gu ide  in  the  cy l inder  head .

(g) Remove  the  va lves  f rom the  head  and  se t  as ide  in  o rder .
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3 .5 .6 Clean  and  inspec t  the  cy l inder  head

(a ) Us ing  so lven t  and  a  p las t i c  sc raper ,  r emove  any  p ieces  o f  gaske t  tha t
a re  s tuck  to  the  cy l inder  head .  Do  no t  use  a  meta l  sc raper  o r  wi re
b rush.  Submerge  the  head  in to  a  c lean ing  so lu t ion  and  thoroughly
c lean  ensur ing  a l l  o i l  passages  a re  c lea r .

(b ) Thoroughly  c lean  a l l  bo l t  ho les  and  us ing  a  t ap  o r  th read  chaser ,  c lean
the  th reads .

(c ) Inspec t  a l l  s tuds  fo r  secur i ty  and  c lean  the  th reads .  Rep lace  damaged
or  loose  s tuds  as  necessary .

(d) Inspec t  the  va lve  sea t s  fo r  c racks  o r  severe  gas -cu t s .  I f  the re  a re
cracks  o r  gas -cu t s  tha t  cannot  be  removed  by  gr ind ing ,  rep lace  the
head.

(e) Inspec t  the  cam fo l lower  bores  fo r  gouges ,  roughness  o r  damage .
Replace  the  head  i f  any  of  these  condi t ions  ex is t .

( f ) Us ing  a  s t r a igh t  edge  and  fee le r  gauge ,  check  the  sea l ing  sur face  of
the  cy l inder  head  for  d i s to r t ion ,  see  F igure  7 .  I f  the  d i s to r t ion  i s
grea te r  than  0 .10  mm,  the  head  mus t  be  resur faced .  Af te r  resur fac ing ,
the  th ickness  o f  the  head  mus t  no t  be  l ess  than  132 .55  mm,  see  F igure
8 .

3 .5 .7 Clean ,  inspec t  and  recondi t ion  va lve  components

(a ) Remove  carbon  depos i t s  f rom the  va lves  and  va lve  gu ides  and  inser t
the  va lves  in to  the  guides .

(b ) Ins ta l l  d ia l  ind ica tor  b racke t  VW387 and  d ia l  ind ica tor  V35/1  to  the
head.

(c ) Move each  va lve  s tem back  and  for th  in  i t s  gu ide  and  measure  the
rock ing  p lay ,  see  F igure  9 .  The  s tem t ip  mus t  be  f lush  wi th  the  top  of
the  gu ide .  The  maximum a l lowable  rock ing  p lay  of  the  in take  va lve
s tems  i s  1 .00  mm.  The  maximum a l lowable  rock ing  p lay  of  the  exhaus t
va lve  s tems  i s  1 .30  mm.  I f  the  va lve  exceeds  the  a l lowable  f ree  p lay ,
ins ta l l  a  new va lve  and  measure  the  f ree  p lay .  Remove  the  d ia l  gauge
and  bracke t .

(d) I f  the  new va lve  exceeds  the  a l lowable  f ree  p lay ,  rep lace  the  gu ide .
Proceed  as  fo l lows :
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i From the  combus t ion  s ide  of  the  cy l inder  head ,  p ress  ou t  the
gu ide  us ing  too l  10-206 ,  see  F igure  10 .

CAUTION

To preven t  damage  to  the  va lve  gu ide  sea t ing  co l la r s ,  do  no t  use
more  than  one  ton  o f  p ressure  a f te r  the  sea t ing  co l la r  con tac t s
the  cy l inder  head  as  the  co l la r  may break  of f .

i i Lubr ica te  the  new guide  wi th  o i l  and  press  in to  the  co ld
cy l inder  head  f rom the  camshaf t  s ide  ensur ing  the  shoulder  o f
the  gu ide  f i rmly  contac t s  the  top  of  the  cy l inder  head .

i i i Ream the  va lve  gu ide  wi th  reamer  10-215  to  ob ta in  a  un i fo rm
ins ide  d iamete r  o f  8 .013  to  8 .035  mm,  see  F igure  11 .  Lubr ica te
the  reamer  wi th  cu t t ing  o i l  whi le  reaming  the  gu ide .

iv Check  the  d iameter  o f  the  gu ide  bore  wi th  a  go /no-go  gauge  tha t
has  a  go  d iameter  o f  8 .013  and  a  no-go  d iameter  o f  8 .035  mm.
The  8 .013  mm end  of  the  gauge  should  en te r  the  gu ide  eas i ly ,
bu t  i t  should  be  imposs ib le  to  inser t  the  8 .035  mm end  in to  the
va lve  guide .

(e) Gr ind  the  in take  va lves  to  a  45°  ang le .  The  in take  va lves  mus t  have  a
min imum marg in  of  0 .50  mm,  see  F igure  12 .

CAUTION

Do not  g r ind  exhaus t  va lves .  Exhaus t  va lves  can  be  lapped  only .

( f ) Gr ind  the  va lve  sea t s  to  45° .  In take  va lve  sea t s  should  have  a
maximum wid th  of  2 .00  mm and  exhaus t  va lve  sea t s  a  maximum wid th
of  2 .40  mm,  see  F igure  12 .  Lessen  wi th  a  30°  s tone .

(g) Us ing  a  va lve  sp r ing  t es te r ,  t e s t  the  t ens ion  o f  the  sp r ings ,  see  F igure
13 .  When  the  ou te r  spr ings  a re  compressed  to  22 .30  mm (7 /8  in . ) ,  the
spr ing  pressure  should  be  43 .5  to  48 .0  kg  (96  to  106  lb ) .  When the
inner  spr ings  a re  compressed  to  18 .30  mm (23 /32  in . ) ,  the  spr ing
pressure  should  be  21 .0  to  23 .0  kg  (46  to  51  lb ) .  Replace  va lve  spr ings
as  requ i red .

(h) Inspec t  the  va lve  sea t s  and  va lve  sea t  re ta iners  fo r  wear  and  damage
and  rep lace  as  necessary .

( j ) Inspec t  the  cam fo l lowers  fo r  ga l l ing  or  s igns  of  se izure .
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(k) I f  a luminum f rom the  head  i s  found  adher ing  to  the  cam fo l lowers ,
rep lace  them.

(m) Inspec t  the  va lve  ad jus t ing  sh ims  for  damage  and  measure  the i r
th ickness  a t  the  cen t re  and  ou te r  edge .

(n) I f  there  i s  a  var ia t ion  in  th ickness  o r  the  sur face  i s  s l igh t ly  scored ,  i t
can  be  lapped  un t i l  i t  i s  smooth  and  to  a  un i form lower  th ickness  in
gradua ls  o f  0 .05  mm,  re inscr ibe  the  new th ickness  on  the  sh im.

(p ) Oi l  the  keepers  and  then  p lace  bo th  ha lves  of  each  keeper  in  the
cor responding  keeper  g rooves  on  each  va lve .  Rota te  the  va lve  whi le
ho ld ing  the  keepers .  The  va lve  s tem should  ro ta te  f ree ly  wi thou t
excess ive  f ree  p lay .  I f  the  keepers  a re  loose ,  g r ind  or  f i l e  the  keeper
mat ing  sur faces  to  make  a  t igh te r  f i t .

(q ) Se t  as ide  a l l  va lve  keepers in  order .

( r ) Lap  each  va lve  in  i t s  cor responding  sea t ,  see  F igure  14 .

( s ) Clean  a l l  va lves ,  s t ems  and  sea t s .

( t ) Apply  a  l i t t l e  Pruss ian  b lue  to  each  va lve  a t  four  po in t s  where  the
va lve  wi l l  con tac t  the  sea t .  Inser t  the  va lve  s tems  in to  the i r
cor responding  gu ides  and  tu rn  each  va lve  one  quar te r  tu rn  in  bo th
d i rec t ions .  Wi thdraw the  va lves  f rom the  cy l inder  head  and  examine
the  c i rc le  o f  b lu ing  on  each  va lve .  I f  the  va lves  a re  cor rec t ly  lapped ,
there  wi l l  be  a  comple te  c i rc le  of  b lu ing  on  each  va lve .  I f  a  c i rc le  i s
incomple te ,  l ap  the  va lve  un t i l  a  comple te  c i rc le  can  be  fo rmed .  Clean
the  b lu ing  f rom the  va lves  and  sea t s .

3 .5 .8 Ins ta l l  the  va lves

(a ) Oi l  the  va lve  s tems  and  gu ides  and  inser t  the  va lve  s tems  in to  the i r
cor responding  gu ides .

(b ) Place  a  cover ing  over  the  bo t tom of  the  cy l inder  head  to  p reven t  the
va lves  f rom fa l l ing  ou t  and  tu rn  the  head  over .

(c ) Ins ta l l  the  spr ing  sea t s  over  the  cor responding  va lve  s tems .

(d) P lace  a  p las t i c  s l eeve  f rom the  sea l  r ep lacement  k i t  on  a  va lve  s tem to
preven t  damage  when  ins ta l l ing  va lve  s tem sea l s .
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(e ) Inser t  the  spr ing  end  of  a  sea l  in to  va lve  sea l  ins ta l le r  f rom Ki t
KD2899,  see  F igure  15 ,  and  apply  a  coa t  o f  o i l  to  the  va lve  s tem.

( f ) Push  the  sea l  on to  the  va lve  s tem and  remove  the  p las t i c  s leeve  f r o m
the  valve  s tem.

(g) Ins ta l l  sea l s  on  a l l  va lve  s tems  fo l lowing  s teps  (d ) ,  ( e )  and  ( f )  and
ins ta l l  the  inner  and  ou te r  sp r ings  and  re ta iners  on  the  cor responding
va lve  s t ems .

(h) Place  va lve  spr ing  compressor  2036  on  the  mount ing  s tuds  of  camshaf t
bear ing  caps  one  and  f ive  and  ins ta l l  four  nu t s  and  f l a t  washers .

( j ) Us ing  va lve  spr ing  compressor  VW541/1 ,  compress  each  se t  o f  va lve
spr ings  and  p lace  bo th  ha lves  of  each  va lve  keeper  in  the
cor responding  keeper  g roove  on  each  va lve  s tem.

(k) Remove va lve  spr ing  compressor  bar  2036 .

(m) Tap  the  top  of  each  va lve  assembly  to  ensure  the  keepers  a re  secure ly
in  p lace .

3 .5 .9 Ins ta l l  the  camshaf t

(a ) Oi l  the  bucke t - type  cam fo l lowers ,  cy l inder  head  bores ,  and  sh ims  and
ins ta l l  on  the  cor responding  va lve  assembl ies .

NOTE

Ensure  sh ims  a re  ins ta l l ed  wi th  the i r  e tched  d imens ions  fac ing
down.

(b ) Clean  and  lubr ica te  the  camshaf t  bear ing  cap  sur faces  o f  the  cy l inder
head.

(c ) Lubr ica te  the  l ip  o f  the  new sea l  and  ins ta l l  the  sea l  on  the  f ron t  end
of  the  camshaf t  wi th  the  l ip  fac ing  toward  the  rea r .

(d) Ins ta l l  the  camshaf t .

(e ) Lubr ica te  the  camshaf t  and  caps  wi th  o i l  and  ins ta l l  bear ing  caps  two
and  four  over  the  cor responding  camshaf t  bea r ing  sur faces ,  see  F igure
16 .  Ensure  the  bear ing  caps  a re  cor rec t ly  pos i t ioned .
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( f ) Ins ta l l  f l a t  washers  and  nu ts  on  bear ing  caps  two and  four  and  t igh ten
each  nu t  a  l i t t l e  a t  a  t ime .  Torque  to  20  Nm (15  f t  lb ) .

(g) Lubr ica te  wi th  o i l  and  ins ta l l  bear ing  caps  one ,  th ree  and  f ive  over  the
cor responding  camshaf t  bear ing  sur faces ,  ensur ing  the  bear ing  caps
are  cor rec t ly  pos i t ioned .

(h) Ins ta l l  washers  and  nu ts  on  bear ing  caps  one ,  th ree  and  f ive  and
torque  to  20  Nm (15  f t  lb ) .

( j ) Ins ta l l  the  woodruf f  key ,  camshaf t  sp rocke t ,  f l a t  washer  and  cap
screw.  Torque  to  80  Nm (59  f t  lb ) .

(k) Adjus t  the  va lve  t appe t  c lea rance ,  by  per forming  the  fo l lowing :

i Turn  the  camshaf t  so  tha t  the  two camshaf t  lobes  for  one  of  the
cy l inders  a re  fac ing  up  a t  s imi la r  ang les .

i i Us ing  fee le r  gauges  measure  the  c lea rance  be tween  each
camshaf t  lobe  and  cor responding  sh im for  the  in take  and
exhaus t  va lves  o f  the  cy l inder .

NOTE

Cold  Valve  Clearance  i s :

In take  Valve Exhaus t  Valve
0 .15  to  0 .25  mm 0.35  to  0 .45  mm

i i i I f  the  c learance  i s  no t  wi th in  the  spec i f ied  c learance :

a . Turn  the  bucke t s  so  tha t  bo th  s lo t s  in  the  bucke t  face  towards
the  s ides  o f  the  cy l inder  head .

b . Us ing  compress ing  too l  Haze t  2574 ,  p ress  bo th  bucke ts  down,
away f rom the  camshaf t  lobes ,  see  F igure  17 .

c . Us ing  sh im p l ie r s  10-208 ,  remove  the  sh im f rom the  bucke t .

d. Se l ec t  a  new sh im tha t  wi l l  g ive  a  c lea rance  in  the  mid- range
of  the  spec i f i ed  c lea rance .

e . Ins ta l l  the  new sh im in  the  bucke t  wi th  the  s ize  o f  the  sh im
fac ing  down.
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f . Remove  the  compress ing  too l  and  recheck  the  c lea rance .

g. Per form the  va lve  ad jus tment  on  the  remain ing  cy l inders .

3 .5 .10   Ins ta l l  coo lan t  connec tors

(a ) Ins ta l l  a  new gaske t  and  the  coo lan t  connec tor  to  the  open ing  a t  the
le f t  s ide  of  the  head  and  secure  i t  wi th  th ree  cap  sc rews  and  spr ing
washers .  Torque  to  10  Nm (7  f t  lb ) .

(b ) Ins ta l l  a  new gaske t  and  the  hea te r  connec to r  to  the  rea r  o f  the  head
and  secure  i t  wi th  two  cap  sc rews  and  spr ing  washers .  Torque  to  10
Nm (7 f t  lb) .

( c ) Ins ta l l  the  coo lan t  t empera ture  l igh t  send ing  un i t  and  copper  gaske t  in
the  top  of  the  hea te r  connec tor .  Torque  to  25  Nm (18  f t  lbs ) .

(d) Ins ta l l  the  coo lan t  t empera ture  gauge  send ing  un i t  and  copper  gaske t
in  the  s ide  of  the  hea te r  connec tor .  Torque  to  25  Nm (14  f t  lb ) .

(e ) Ins ta l l  the  o i l  p ressure  send ing  un i t  and  copper  gaske t  in  the  rea r  o f
the  head  and  torque  to  25  Nm (18  f t  lb ) .

3 .6 Standards . -  The  fo l lowing  l i s t s  the  s tandards  fo r  the  VW 1 .7  l i t r e
eng ine  cy l inder  head .  These  s tandards  wi l l  be  s t r i c t ly  adhered  to  when
de te rmin ing  the  se rv iceab i l i ty  o f  the  components .  For  s t andards  no t  l i s t ed
here in ,  the  con t rac tor  sha l l  use  good  judgement  to  the  min imum of  SAE
Standards  and  Prac t i ces  as  to  the  se rv iceab i l i ty  o f  the  component .  I f  the
serv iceab i l i ty  o f  a  component  i s  in  doubt ,  the  component  sha l l  be  rep laced
wi th  a  new or  se rv iceab le  OEM component .

Descr ip t ion Standards

Cyl inder  Head  -  Dis to r t ion 0 .10  mm maximum
 -  Th ickness 132 .55  mm min imum

Valve  Guides  -  Ins ide  d ia 8 .013  to  8 .035  mm

Valve  S tem to  Guide
Rocking  P lay  -  In le t 1 .00  mm maximum

 -  Exhaus t 1 .30  mm maximum

Electronic documents are subject to change, before re-using refer to the DTICS web site to verify the current version.

Les documents électroniques peuvent être modifiés. Avant de réutiliser, toujours vérifier le site DTICS pour vous assurer de la version.



D-30-108-000/SF-001
ANNEX A

118

Valve  Sea t s  -  In le t :
 -  Dep th 9 .00  mm
 -  Diameter 33 .20  mm
 -  Sea t  Wid th 2 .00  mm
 -  Sea t  Angle 45°
 -  Cor rec t ion  Chamfer

Ang le 30°

Valve  Sea t s  -  Va lve  Exhaus t :
 -  Dep th 9 .60  mm
 -  Diameter 30 .80  mm
 -  Sea t  Wid th 2 .40  mm
 -  Sea t  Angle 45°

Cor rec t ion  chamfer  ang le 30°

In le t  Valve  -  Marg in 0 .50  mm min imum
 -  Face  Wid th 3 .50  mm maximum
 -  Face  Angle 45°

Exhaus t  Valve  -  Face  Angle 45°
 -  Marg in DO NOT MACHINE GRIND.

HAND LAP ONLY.

Valve  Spr ing  Tens ion  -  Outer 43 .5  to  48 .0  kg  (96  to  106
lb)  when  compressed  to  22 .3  mm
(7/8  in . )

 -  Inner 21 .0  to 23 .0  kg  (46  to  51  lb )
when  compressed  to  18 .3  mm
(23/32  in . )

Va lve  Tappe t  Clea rance  -  Cold In le t  -  0 .15  to  0 .25  mm
Exhaus t  -  0 .35  to  0 .45  mm

Camshaf t  -  Bear ing  Clearance 0 .02  to  0 .05  mm
 -  Axia l  Clearance 0 .15  mm maximum
 -  Run-Out 0 .01  mm maximum

3.7 Torque  s tandards . -  The  fo l lowing  Tab le  l i s t s  to rque  s tandards  tha t  sha l l
be  used  when  rebu i ld ing  the  VW 1 .7  l i t r e  eng ine  cy l inder  head ,  see  F igure  1
for  component  iden t i f i ca t ion .
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Table  IV Torque  s tandards

Item Description Nm FT LB

4 Camshaft Sprocket Capscrew 80 59

5 Heater and Coolant Connector Capscrews 10 7

22 Camshaft Bearing Cap Nuts 20 15

34 Coolant Temperature Light Sending Unit 6 4

36 Coolant Temperature Gauge Sending Unit 6 4

47 Oil Pressure Sending Unit 6

3 .8 Spec ia l  Tools . -  The  fo l lowing  Tab le  l i s t s  spec ia l  too l s  tha t  sha l l  be
used  dur ing  the  rebui ld  of  the  VW 1.7  l i t re  engine  cy l inder  head .  Tools  o ther
than  l i s t ed  sha l l  be  approved  by  QA,  see  F igure  18  fo r  too l  iden t i f i ca t ion .

Table  V Spec ia l  too ls

Item NSN MRN Description Qty

1 5120-21-896-7686 2036 Device - Valve Mounting 1

2 5120-21-896-7704 VW  541/1 Lever 1

3 5120-21-896-7687 KD  2899 Tool - Valve Guide Seal 1

4 V/35.1 Gauge - Dial 1

5 5120-21-896-7697 VW  387 Bracket - Dial Gauge 1

6 10-215 Reamer 1
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4 QUALITY ASSURANCE PROVISIONS

4 .1 Inspec t ion  requ i rements . -  DND Qual i ty  Assurance  a t  source  i s  r equ i red .
The  con t rac to r  i s  r espons ib le  fo r  ca r ry ing  ou t  inspec t ions  and  p rocess ing  to
meet  Qual i ty  Assurance  Author i ty .

4 .1 .1 The  cont rac tor ' s  sys tem of  inspec t ion  sha l l  mee t  the  requ i rements  o f
AQAP-4 .

4 .1 .2 The  Qual i ty  Assurance  Author i ty  rese rves  the  r igh t  to  per form any
inspec t ions  cons idered  necessa ry  to  ensure  tha t  mate r ia l  and  se rv ices
conform to  spec i f i ed  and  con t rac tua l  r equ i rements .

5 . PAINTING, PRESERVATION, PACKAGING AND MARKING

5 .1 Pa in t ing . -  The  cy l inder  head  and  components  o f  the  head  sha l l  no t  be
pa in ted .

5 .2 Prese rva t ion . -  Af te r  f ina l  r ebu i ld  accep tance  by  Qua l i ty  Assurance
Author i ty ,  the  con t rac to r  sha l l  a t t ach  a  l eg ib le  s tamped  or  engraved  meta l
p la te  to  the  head  showing  the  fo l lowing  in format ion :

(a ) Name of  f i rm or  workshop  tha t  rebui l t  the  head .

(b ) Day ,  month  and  year  o f  cy l inder  head  rebui ld .

(c ) F i rm or  workshop  order  number .

(d) Thickness  o f  the  head  as  de te rmined  in  3 .5 .6 ( f ) .

5 .2 .1 T he  cy l inder  head  sha l l  be  p roper ly  suppl ied  wi th :

(a ) CF 942  -  NSN 8135-21-872-2435  -  Iden t i ty  and  Condi t ion  Tag .

(b ) CF 2248  -  NSN 7530-21-870-3866  -  Lubr ica t ion  Record  fo r  Sh ipment
and  Prese rva t ion  Tag .

(c ) The  NSN for  the  head  -  2805-12-190-9208 .

5 .2 .2 The  camshaf t ,  sp rocke t  and  va lve  assembl ies  sha l l  be  l igh t ly  mis ted
wi th  o i l  and  then  the  head  wrapped  in  bar r ie r  mate r ia l  MIL-B-131  and  sea led
wi th  t ape  p ressure  sens i t ive  43-GP-3M.

5 .3 Packag ing . -  The  wrapped  cy l inder  head  sha l l  be  p laced  in  a  wooden
sh ipp ing  and  s to rage  con ta iner  con ta in ing  2  inches  o f  s ty rofoam on  a l l  s ides ,
top ,  and  bo t tom.  Suf f ic ien t  new des iccan t  bags  to  p reven t
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condensa t ion  sha l l  be  p laced  in  the  con ta iner  and  then  the  con ta iner  sea led .

5 .3 .1 Pr io r  to  packag ing ,  the  con ta iner  sha l l  be  p laced  in  Class  "S"
condi t ion  by  rep lac ing  hardware  fo r  the  l id ,  r epa i r ing  any  ho les  and  app ly ing
one  coa t  o f  p r imer  to  1 -GP-84  and  one  coa t  o f  enamel  pa in t  to  D-84-010-
001/SF-001 ,  the  co lour  sha l l  conform to  l -GP-12c  o l ive  d rab  no .  503-321 .

5 .4 Mark ing . -  The  sh ipp ing  and  s to rage  con ta ine r  sha l l  have  the  fo l lowing
s tenc i l led  on  each  ends

(a ) The  NSN -  2805-12-190-9208 .

(b ) The  Descr ip t ion  -  CYLINDER HEAD -  1 .7  LITRE.

(c ) The  MRN -  049 103 063 AF.

(d) Qty  -  1  ea .

(e ) Wt  -

( f ) Date  o f  Rebui ld .

5 .4 .1 The  fo l lowing  sha l l  be  s t enc i l l ed  on  bo th  s ides :

"REUSABLE CONTAINER-DO NOT DESTROY CF PROPERTY"

5 .4 .2 A CF 942A,  NSN 7690-21-868-6739 ,  Iden t i ty  and  Condi t ion  Labe l
proper ly  f i l l ed  ou t  wi l l  be  s tap led  to  the  con ta iner .

5 .4 .3 Any  fu r the r  p rese rva t ion ,  packag ing  or  mark ing  ins t ruc t ions  wi l l  be
s t ipu la ted  in  the  con t rac t .

6. NOTES

6 .1 Order ing  da ta . -  P rocurement  documents  should  spec i fy  the  t i t l e ,
number ,  and  da te  o f  th i s  spec i f ica t ion .

6 .2 Des ign  Author i ty. -  The  Des ign  Author i ty  i s  the  Di rec tor  o f  Suppor t
Vehic les  Engineer ing  and  Main tenance .

6 .3 Qual i ty  Assurance  Author i ty. -  The  Qual i ty  Assurance  Author i ty  wi l l  be
spec i f ied  in  the  cont rac t .
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6 .4 Returnab le  par t s . -  Al l  components  no t  mee t ing  s tandards  sha l l  be
re tu rned  to  DND through  Qual i ty  Assurance  Author i ty .
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Figure  1 Cyl inder  head assembly
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Figure  2 Camshaft  bear ing  caps

Figure  3 Measurement  of  camshaft  run-out
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Figure  4 Measurement  o f  camshaft  ax ia l  c learance

Figure  5 Measurement  of  camshaft  bear ing  c learance
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Figure  6 Removal  o f  va lve  keepers

Figure  7 Cyl inder  head d is tort ion  check
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Figure  8 Measurement  of  cy l inder  head th ickness

Figure  9 Measurement  of  va lve  rocking  p lay
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Figure  10 Removal  o f  va lve  guide

Figure  11 Reaming va lve  guide
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Figure  12 Standards  for  in le t  va lve ,  in le t  va lve  seats
and exhaust  va lve   seats
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Figure  13 Valve  spr ing  compress ion  tes t

Figure  14 Valve  lapping
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Figure  15 Insta l la t ion  o f  va lve  s tem sea l

Figure  16 Camshaft  bear ing  caps
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Figure  17 Press ing  bucket - type  cam fo l lowers
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Figure  18 Spec ia l  too l s
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Annex B

SPECIFICATION

FOR

REBUILDING THE VW 1.7 LITRE ENGINE OIL PUMP USED IN

TRUCKS, UTILITY, LIGHT, 4 BY 4 MILITARY DESIGN ILTIS CDN SERIES

NSN 2805-12-175-1912

1. SCOPE

1 .1 Scope. -  Th is  spec i f i ca t ion  covers  the  requ i rement  fo r  rebu i ld ing  the  o i l
pump of  the  VW 1 .7  l i t re  engine  used  in  Trucks ,  Ut i l i ty ,  L igh t ,  4  by  4
Mi l i t a ry  Des ign ,  I l t i s  Canad ian  Ser ies  used  by  the  Canad ian  Forces .  Th is
spec i f i ca t ion  inc ludes  rebu i ld  s t andards ,  p rocedures ,  packag ing ,  and  qua l i ty
assurance  p rov i s ions .

1 .2 Purpose. -  The  purpose  o f  th i s  spec i f i ca t ion  i s  to  es tab l i sh  h igh-qua l i ty
s tandards  fo r  rebu i ld ing  the  o i l  pumps  to  p rov ide  long  t rouble - f ree  l i fe .

1 .3 Respons ib i l i ty. -  The  con t rac to r  sha l l  be  respons ib le  fo r  mee t ing  the
requ i rements  spec i f i ed  here in .

2. APPLICABLE DOCUMENTS

2 .1 Government  documents . -  The  fo l lowing  documents  fo rm par t  o f  th i s
spec i f i ca t ion  to  the  ex ten t  spec i f i ed  here in .  Unless  o therwise  spec i f i ed ,  the
i s sue  o r  amendment  o f  documents  e f fec t ive  fo r  a  pa r t i cu la r  con t rac t  sha l l  be
tha t  in  e f fec t  on  the  da te  o f  the  reques t  fo r  p roposa l .

AQAP-4 NATO Inspec t ion  Sys tem Requi rements  fo r
Indus t ry

MIL-L-2104 Lubr ica t ing  Oi l ,  In te rna l  Combus t ion  Engine ,
Tac t i ca l  Se rv ice

C-04-010-022/VP-001 Preserva t ion  fo r  S torage  and  Shipment  o f
Vehic les  and  Vehicu la r  Components

MIL-B-131 Bar r ie r  Mate r ia l ,  Wate r -Vapour  Proof ,
F lex ib le ,  Heavy  (36  inch  wide  ro l l )
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Copies  o f  th i s  spec i f i ca t ion  and  the  above  documents  may  be  ob ta ined  f rom
the  Depar tment  o f  Nat iona l  Defence ,  Ot tawa ,  Onta r io ,  K1A 0K2,  At ten t ion :
DDDS 3-6 .

2 .2 Other  publ ica t ions . -  The  fo l lowing  documents  fo rm par t  o f  th i s
spec i f i ca t ion  to  the  ex ten t  spec i f i ed  here in .  Ef fec t ive  da tes  sha l l  be  those  in
ef fec t  on  the  da te  o f  manufac ture .  Source  i s  shown.

Canadian  Government  Publ i sh ing  Cent re .
Supply  and  Serv ices  Canada .  Ot tawa .  Onta r io .  K1A 0S9

CAN2-3 .8-M Dry  Clean ing  So lven t

43-GP-3M Standard  fo r  Tape ,  Adhes ive ,  P re s su re
Sens i t ive ,  Wate r  Res i s tan t

3. REQUIREMENTS

3 .1 Genera l. -  The  con t rac to r  sha l l  r ebu i ld  each  o i l  pump suppl ied  by  DND
in  accordance  wi th  the  requ i rements  o f  th i s  spec i f i ca t ion  us ing  the
procedures  and  s tandards  spec i f i ed  in  3 .4  and  3 .5 .

3 .1 .1 If  the  o i l  pump i s  be ing  rebu i l t  a s  pa r t  o f  an  eng ine  assembly  rebu i ld ,
i t  sha l l  be  ins ta l l ed  in  the  rebu i l t  eng ine .

3 .1 .2 I f  the  o i l  pump i s  be ing  rebu i l t  a s  a  component  on ly  i t  sha l l  be
prese rved  and  packaged  as  spec i f i ed  here in  and  re tu rned  to  DND as  a
comple te  d rop- in  assembly .

3 .1 .3 The  o i l  pump sha l l  be  comple te ly  d i sassembled  and  a l l  components
sha l l  be  thoroughly  c leaned  wi th  d ry  c lean ing  so lven t  CAN2-3 .8  o r
commerc ia l  equ iva len t  and  dr ied  before  be ing  inspec ted  fo r  condi t ion  and
wear .

3 .1 .4 T he  con t rac to r  sha l l  r ecord  a l l  measurements  requ i red  to  de te rmine
component  wear  and  condi t ion .  These  measurements  sha l l  be  recorded  on
da ta  shee t s  des igned  and  prov ided  by  the  con t rac to r  and  compared  to  the
s tandards  l i s t ed  in  3 .5 .  Components  tha t  do  no t  mee t  the  min imum s tandards
sha l l  be  rep laced  wi th  new or  se rv iceab le  OEM components .  For  s t andards
not  l i s ted  here in ,  the  cont rac tor  sha l l  use  good  judgement  to  the  min imum of
SAE Standards  and  Prac t ices .  I f  the  se rv iceab i l i ty  o f  a  component  i s  in
doubt ,  the  component  sha l l  be  rep laced .  Qua l i ty  Assurance  Author i ty  sha l l
be  consu l ted  in  a l l  such  cases .

3 .1 .5 Components  l i s t ed  in  Tab le  I I  -  Manda tory  Par t s  Replacement  sha l l  be
rep laced  wi th  new OEM par t s  dur ing  rebu i ld .
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3 .1 .6  The  con t rac to r  sha l l  use  too l s  des igned  for  the  purpose  of  the
opera t ion  to  be  per formed.

3 .1 .7  The  con t rac to r  sha l l  ensure  tha t  the  pump cover  i s  secured  to  the  body
as  per  the  Torque  S tandard  l i s t ed  in  Tab le  I I I .

3 .1 .8  Upon  comple t ion  of  rebu i ld ,  the  o i l  pump sha l l  cons i s t  o f  a ll  the
components  l i s t ed  in  Table  I .  F igure  1  i s  p rov ided  for  component
iden t i f i ca t ion  and  loca t ion  wi th in  the  pump.

3 .2 Oi l  pump components .  -  The  fo l lowing  Table  l i s t s  a l l  o f  the  components
compr is ing  the  VW 1 .7  l i t re  engine  o i l  pump;  re fe r  to  F igure  1  for
component  iden t i f i ca t ion  and  loca t ion  wi th in  the  o i l  pump.

Table  I  Oi l  pump components

Item NSN MRN Description Qty

1 049  115  151  B Cover Assy 1

2 049  115  158 Plate - Base 1

3 056  115  181  B Seat - Spring Stop 1

4 5305-12-142-0188 222  060  855 Scr - Hex Hd
(M6 X 22)

2

5 5310-21-896-2645 224  880  025 Washer - Spring
(B8 X 15 X 0.8)

2

6 068  115  421 Spring 1

7 068  115  123  A Gear - Oil Pump 1

8 026  115  115 Shaft - Drive c/w Gear 1

9 068  115  107  A Body - Oil Pump 1

10 3120-21-897-8931 056  115  167 Sleeve - Centering
(Oil Pump)

1
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3 .3 Manda tory  par t s  r ep lacement . -  Tab le  I I  l i s t s  pa r t s  tha t  sha l l  be  rep laced
wi th  new OEM components  dur ing  o i l  pump rebui ld ;  see  F igure  1  for
component  iden t i f i ca t ion  and  loca t ion  wi th in  the  o i l  pump.

Table  II  Mandatory  parts  replacement

Item NSN MRN Description Qty

4 5305-12-142-0188 222  060  855 Scr Hex Hd (M6 X 22) 2

5 5310-21-896-2645 224  880  025 Washer - Spring
(B8 X 15 X 0.8)

2

6 068  115  421 Spring 1

10 3120-21-897-8931 056  115  167 Sleeve - Centering
(Oil Pump)

1

3 .4 Oi l  pump rebui ld  p rocedures . -  The  fo l lowing  p rov ides  the  s t ep  by  s tep
procedures  fo r  rebu i ld ing  the  VW 1 .7  l i t r e  eng ine  o i l  pump assembly .

3 .4 .1 Disassemble

(a ) Remove  the  two  cap  sc rews  and  spr ing  washers  and  remove  the  cover
assembly  f rom the  pump body .

(b ) Remove  the  pump gears  f rom the  body .

(c ) Remove  the  spr ing  s top ,  sp r ing  and  p lunger  f rom the  cover .

(d) Pry  the  base  p la te  f rom the  cover  and  remove  the  sc reen .

3 .4 .2 Clean  and  inspec t

(a ) Clean  a l l  components  in  d ry  c lean ing  so lven t  and  b low dry  wi th
compressed  a i r .

(b ) Inspec t  a l l  components  fo r  damage  and  rep lace  as  necessa ry .

(c ) Re ins ta l l  the  gears  and  p lace  a  s t ra igh t  edge  ac ross  the  bo t tom of  the
pump body  to  measure  the  ax ia l  p lay ,  see  F igure  2 .  I f  ax ia l  p lay
exceeds  0 .15  mm,  rep lace  the  pump body .
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(d) Remove  the  gears  and  press  the  bush ing  f rom the  pump body .

(e) Us ing  a  tap ,  c lean  the  capscrew holes  in  the  body .

( f ) Press  a  new bush ing  in to  p lace .  I f  r equ i red ,  hea t  the  body  to 80°C.

(g) Reins ta l l  the  gears  and  measure  the  gear  back lash ,  see  F igure  3 .  I f
c lea rance  i s  l ess  than  0 .05  mm or  g rea te r  than  0 .20  mm,  rep lace  the
gears .

3 .4 .3 Reassemble

(a ) Coa t  the  p lunger ,  sp r ing  and  p lunger  bore  wi th  o i l  and  ins ta l l  the
p lunger ,  sp r ing  and  spr ing  s top  in  the  cover .

(b ) Ins ta l l  the  sc reen  and  base  p la te  on  the  cover .

(c ) Coat  the  gears  and  bush ing  wi th  o i l  and  ins ta l l  the  gears  in  the  body .

(d) Ins ta l l  the  cover  assembly  to  the  body  wi th  the  two  capscrews  and
spr ing  washers  and  torque  to  10  Nm (7  f t  lb ) .

3 .5 Standards . -  The  fo l lowing  l i s t s  the  s tandards  fo r  the  VW 1 .7  l i t r e
eng ine  o i l  pump.  These  s tandards  wi l l  be  s t r i c t ly  adhered  to  when
de te rmin ing  the  se rv iceab i l i ty  o f  the  components .  For  s t andards  no t  l i s t ed
here in ,  the  con t rac tor  sha l l  use  good  judgement  to  the  min imum of  SAE
Standards  and  Prac t i ces  as  to  the  se rv iceab i l i ty  o f  the  component .  I f  the
serv iceab i l i ty  o f  a  component  i s  in  doubt ,  the  component  sha l l  be  rep laced
wi th  a  new or  se rv iceab le  OEM component .

Descr ip t ion Standards

Pump Gears  to  Body  -  Axia l  P lay 0 .15  mm maximum

Pump Gears  -  Back lash 0 .05  min imum
0.20  maximum

3.6 Torque  s tandards . -  The  fo l lowing  Tab le  l i s t s  the  to rque  s tandards  tha t
sha l l  be  used  when  rebui ld ing  the  VW 1 .7  l i t re  eng ine  o i l  pump,  see  F igure  1
for  component  iden t i f i ca t ion .
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Table  I II  Torque  s tandards

I t em Descr ip t ion N m FT LB

4 Cover  Assy  to  Body  Capscrews 10 7

4 . QUALITY ASSURANCE PROVISIONS

4 .1 Inspec t ion  requ i rements . -  DND Qual i ty  Assurance  a t  source  i s  r equ i red .
The  con t rac to r  i s  r espons ib le  fo r  ca r ry ing  ou t  inspec t ion  and  process ing  to
mee t  qua l i ty  assurance  requ i rements  accep tab le  to  the  Qua l i ty  Assurance
Author i ty .

4 .1 .1 The  con t rac tors  sys tem of  inspec t ion  sha l l  mee t  the  requ i rements  o f
AQAP-4 .

4 .1 .2 The  Qual i ty  Assurance  Author i ty  rese rves  the  r igh t  to  pe r fo rm any
inspec t ions  cons idered  necessa ry  to  ensure  tha t  mate r ia l  and  se rv ices
conform to  spec i f i ed  and  con t rac tua l  r equ i rements .

5 . PRESERVATION, PACKAGING AND MARKING

5 .1 A leg ib le  s tamped  or  engraved  meta l  p la te  sha ll  be  a t t ached  to  the  o i l
pump in  an  approved  loca t ion  showing  the  fo l lowing  in format ion .

(a ) Name of  the  f i rm or  workshop  tha t  rebui l t  the  o i l  pump.

(b ) Day,  month  and  year  o f  o i l  pump rebui ld .

(c ) F i rm or  workshop  order  number .

(d) Axia l  p lay .

(e) Gear  back lash .

5 .1 .1 The  o i l  pump sha l l  be  p roper ly  suppl ied  wi th :

(a ) CF 942  -  NSN 8135-21-872-2435  -  Iden t i ty  and  Condi t ion  Tag .

(b ) CF 2248  -  NSN 7530-21-870-3866  -  Lubr ica t ion  Record  fo r  Sh ipment
and  Prese rva t ion  Tag .

(c ) NSN for  the  o i l  pump.
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5 .1 .2 The  o i l  pump assembly  sha l l  be  wrapped  in  bar r ie r  mate r ia l  MIL-B-
131  and  sea led  wi th  t ape  p ressure  sens i t ive  43-GP-3M.

5 .2 Packag ing . -  The  wrapped  pump sha l l  be  p laced  in  a  po lyure thane  bag
wi th  suf f i c ien t  new des iccan t  bags  to  p reven t  condensa t ion  and  sea led .

5 .3 Mark ing . -  The  po lyure thane  bag  sha l l  con ta in  a  c lea r ly  marked  labe l
v i s ib le  f rom the  ou ts ide  wi th  the  fo l lowing  in format ion .

(a ) Name of  rebu i ld  cont rac tor  o r  workshop .

(b ) Work  order  number  o f  pump rebui ld  cont rac tor  o r  workshop .

(c ) D a t e of  pump rebui ld .

(d) Oi l  pump NSN.

5 .3 .1 Any o ther  packag ing  requ i rements  wi l l  be  spec i f i ed  in  the  con t rac t .

6. NOTES

6 .1 Order ing  da ta . -  Procurement  documents  should  spec i fy  the  t i t l e ,  number
and  da te  o f  th i s  spec i f ica t ion .

6 .2 Des ign  Author i ty. -  The  Des ign  Author i ty  i s  the  Di rec tor  o f  Suppor t
Vehic les  Engineer ing  and  Main tenance .

6 .3 Qual i ty  Assurance  Author i ty. -  The  Qual i ty  Assurance  Author i ty  wi l l  be
s t ipu la ted  in  the  con t rac t .

6 .4 Returnab le  par t s . -  Al l  components  no t  mee t ing  s tandards  sha l l  be
re tu rned  to  DND through  Qual i ty  Assurance  Author i ty .
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Figure  1 Oi l  pump assembly
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Figure  2 Measurement  of  o i l  pump gears  ax ia l  p lay

Figure  3 Measurements  o f  o i l  pump gears  backlash  c learance
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Annex C

SPECIFICATION

FOR

REBUILDING THE VW 1.7 LITRE ENGINE COOLANT PUMP USED IN TRUCKS,

UTILITY, LIGHT, 4 BY 4 MILITARY DESIGN ILTIS CDN SERIES

NSN 2930-12-179-2203

1. SCOPE

1 .1 Scope. -  Th is  spec i f i ca t ion  covers  the  requ i rements  fo r  rebu i ld ing  the
VW 1.7  l i t re  eng ine  coo lan t  pump used  in  Trucks ,  Ut i l i ty ,  L igh t ,  4  by  4
Mi l i t a ry  Des ign ,  I l t i s  Canad ian  Ser ies  used  by  the  Canad ian  Forces .  Th is
spec i f i ca t ion  inc ludes  rebu i ld  s t andards ,  p rocedures ,  packag ing  and  qua l i ty
assurance  p rov i s ions .

1 .2 Purpose. -  The  purpose  o f  th i s  spec i f i ca t ion  i s  to  es tab l i sh  h igh-qua l i ty
s tandards  fo r  rebu i ld ing  the  coo lan t  pumps  to  p rov ide  long  t roub le - f ree  l i f e .

1 .3 Respons ib i l i ty. -  The  con t rac to r  sha l l  be  respons ib le  fo r  mee t ing  the
requ i rements  spec i f i ed  here in .

2. APPLICABLE DOCUMENTS

2 .1 Government  documents . -  The  fo l lowing  documents  fo rm par t  o f  th i s
spec i f i ca t ion  to  the  ex ten t  spec i f i ed  here in .  Unless  o therwise  spec i f i ed ,  the
i s sue  o r  amendment  o f  documents  e f fec t ive  fo r  a  pa r t i cu la r  con t rac t  sha l l  be
tha t  in  e f fec t  on  the  da te  o f  the  reques t  fo r  p roposa l .

AQAP-4 NATO Inspec t ion  Sys tem Requi rements  fo r
Indus t ry

C-04-010-022/VP-001 Preserva t ion  fo r  S torage  and  Shipment  o f
Vehic les  and  Vehicu la r  Components .

MIL-B-131 Bar r ie r  Mate r ia l ,  Wate r -Vapour  Proof ,
F lex ib le ,  Heavy  (36  inch  wide  ro l l ) .

Copies  o f  th i s  spec i f i ca t ion  and  the  above  documents  may  be  ob ta ined  f rom
the  Depar tment  o f  Nat iona l  Defence ,  Ot tawa ,  Onta r io ,  K1A 0K2,  At ten t ion :
DDDS 3-6 .
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2 .2 Other  publ ica t ions . -  The  fo l lowing  documents  fo rm par t  o f  th i s
spec i f i ca t ion  to  the  ex ten t  spec i f i ed  here in .  Ef fec t ive  da tes  sha l l  be  those  in
ef fec t  on  the  da te  o f  manufac ture .  Source  i s  shown.

Canadian  Government  Publ i sh ing  Cent re .
Supply  and  Serv ices  Canada .  Ot tawa .  Onta r io  K1A 0S9

CAN2-3 .8M Dry  Clean ing  So lven t

43-GP-3M Standard  fo r  Tape ,  Adhes ive ,  P ressu re
Sens i t ive ,  Wate r  Res i s tan t .

3 . REQUIREMENTS

3 .1 Genera l. -  The  con t rac to r  sha l l  r ebu i ld  each  coo lan t  pump supp l ied  by
DND in  accordance  wi th  the  requ i rements  o f  th i s  spec i f i ca t ion  us ing  the
procedures  and  s tandards  spec i f i ed  in  3 .5  and  3 .6 .

3 .1 .1  I f  the  pump i s  be ing  rebui l t  a s  par t  o f  an  engine  assembly  rebui ld ,  i t
sha l l  be  ins ta l l ed  on  the  rebu i l t  eng ine .

3 .1 .2  I f  the  pump i s  be ing  rebu i l t  a s  a  component  on ly ,  i t  sha l l  be  p rese rved
and  packaged  as  spec i f i ed  here in  and  re tu rned  to  DND as  a  comple te  d rop- in
assembly .

3 .1 .3  The  coo lan t  pump sha l l  be  comple te ly  d i sassembled  and  a l l
components  sha l l  be  thoroughly  c leaned  and  dr ied  before  be ing  inspec ted  for
condi t ion  and  wear .

3 .1 .4  The  con t rac to r  sha l l  r ecord  a l l  measurements  requ i r ed  to  de te rmine
component  condi t ion  and  wear .  These  measurements  sha l l  be  recorded  on
da ta  shee t s  des igned  and  prov ided  by  the  con t rac to r  and  compared  to  the
s tandards  l i s t ed  in  3 .6 .  Components  tha t  do  no t  mee t  the  min imum s tandards
sha l l  be  rep laced  wi th  new or  se rv iceab le  OEM components .  For  s t andards
no t  l i s t ed  here in ,  the  con t rac to r  sha l l  use  good  judgement  to  the  min imum
SAE Standards  and  Prac t ices .  I f  the  se rv iceab i l i ty  o f  a  component  i s  in
doubt ,  the  component  sha l l  be  rep laced .  Qua l i ty  Assurance  Author i ty  sha l l
be  consu l ted  in  a l l  such  cases .

3 .1 .5  Components  l i s t ed  in  Tab le  I I  -  Manda tory  Par t s  Replacement  sha l l  be
rep laced  wi th  new OEM par t s  dur ing  rebu i ld .

3 .1 .6  The  con t rac tor  sha l l  use  too l s  des igned  fo r  the  purpose  o f  the
opera t ion  to  be  per formed.
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3 .1 .7 The  con t rac to r  sha l l  ensure  tha t  components  a re  secured  as  pe r  Torque
Standards  l i s ted  in  Table  IV.

3 .1 .8 Any components  miss ing  f rom the  pump a t  t ime  o f  d i sassembly  sha l l
be  rep laced  wi th  new or  se rv iceab le  OEM components .  A l i s t  o f  Poss ib le
Miss ing  Components  can  be  found  a t  Tab le  I I I .

3 .1 .9 Upon comple t ion  of  rebu i ld ,  the  coo lan t  pump sha l l  cons i s t  o f  a l l  the
components  l i s t ed  in  Table  I .  F igure  1  i s  p rov ided  for  component
iden t i f i ca t ion  and  loca t ion  wi th in  the  pump.

3 .2 Coolan t  pump components . -  Tab le  I  l i s t s  a l l  o f  the  components
compr is ing  the  VW 1 .7  l i t re  engine  coolan t  pump,  re fe r  to  F igure  1  for
component  iden t i f i ca t ion  and  loca t ion  wi th in  the  coo lan t  pump.

3 .3 Manda tory  par t s  r ep lacement . -  Tab le  I I  l i s t s  pa r t s  tha t  sha l l  be  rep laced
wi th  new OEM components  dur ing  coo lan t  pump rebu i ld ,  r e fe r  to  F igure  1
for  component  iden t i f i ca t ion  and  loca t ion  wi th in  the  coo lan t  pump.

3 .4 Poss ib le  miss ing  components . -  Tab le  I I I  l i s t s  components  tha t  may  be
miss ing  f rom the  coo lan t  pump a t  t ime  of  d i sassembly .  Miss ing  components
o ther  than  Mandatory  Par t s  Replacement  wi l l  be  rep laced  wi th  new or
se rv iceab le  OEM components ,  r e fe r  to  F igure  1  fo r  component  iden t i f i ca t ion
and  loca t ion  wi th in  the  coo lan t  pump.

3 .5 Coolan t  pump rebu i ld  p rocedures . -  The  fo l lowing  prov ides  the  s tep  by
s tep  procedures  fo r  rebu i ld ing  the  VW 1 .7  l i t r e  eng ine  coo lan t  pump.

3 .5 .1 Disassembly

(a ) Remove  the  th ree  hex  head  sc rews  wi th  washers  and  remove  the
pul ley .

(b ) Remove  the  two  cap  sc rews  and  spr ing  washers  and  remove  the
thermos ta t  hous ing ,  O Ring ,  and  thermos ta t .

( c ) Remove  the  e igh t  cap  sc rews  and  spr ing  washers  and  remove  the
bear ing  hous ing  and  gaske t  f rom the  pump hous ing .

3 .5 .2 Clean ing  and  inspec t ion

CAUTION

Do not  c lean  the  bear ing  hous ing  wi th  d ry  c lean ing  so lven t .
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(a ) Thoroughly  c lean  the  pump hous ing ,  bear ing  hous ing ,  the rmos ta t
hous ing  and  thermos ta t  o f  a l l  sca le .

Table  I  coo lant  pump components

Item NSN MRN Description Qty

1 5310-21-896-2646 N  122  418 Washer - Spring

(B8 X 15 X 0.8)

4

- 2 5305-21-897-8248 N  102  441  1 Scr - Hex Hd
(M8 X 30)

2

3 5306-21-893-8763 N  103  508 Scr - Hex Hd
(M8 X 50)

2

4 2930-12-179-2203 B  026  121  010  A Pump Assy Coolant 1

5 5330-12-147-5526 B  059  121  119 Seal 2

6 5330-21-896-7458 049  121  041  B Gasket 1

7 2930-21-896-1454 026  121  005  A Housing Assy Bearing 1

8 5310-12-142-8171 N  122  261 Washer - Spring
(B6 X 12 X 0.5)

8

9 5305-12-142-0188 222  060  855 Scr - Hex Hd
(M6 X 22)

8

10 6680-12-173-3415 B  056  121  113  D Thermostat 1

11 2930-21-892-4558 056  121  121  B Housing - Thermostat 1

12 5310-12-142-8171 N  122  261 Washer - Spring
(B6 X 12 X 0.5)

2

13 5305-12-142-0188 222  060  855 Scr - Hex Hd
(M6 X 22)

2

14 3020-21-897-6988 8482006-1 Pulley 1

15 5305-12-301-6834 N  090  286  1 Scr w/Washer
(M8 X 12)

3
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Table  II  Mandatory  parts  replacement

Item NSN MRN Description Qty

1 5310-21-896-2646 N  122  418 Washer - Spring

(B8 X 15 X 0.8)

4

2 5305-21-897-8248 N  102  441  1 Scr - Hex Hd
(M8 X 30)

2

3 5306-21-893-8763 N  103  508 Scr - Hex Hd
(M8 X 50)

2

5 5330-12-147-5526 B  059  121  119 Seal 2

6 5330-21-896-7458 049  121  041  B Seal 1

8 5310-12-142-8171 N  122  261 Washer - Spring
(B6 X 12 X 0.5)

8

9 5305-12-142-0188 222  060  855 Scr - Hex Hd
(M6 X 22)

8

15 5305-12-301-6834 N  090  286  1 Scr w/Washer
(M8 X 12)

3

(b ) Inspec t  the  impel le r  fo r  ch ipped  or  b roken  b lades ,  b ind ing  or
excess ive  looseness  in  the  bear ing .  Replace  the  bear ing  hous ing  i f  any
of  these  condi t ions  ex i s t .

( c ) Ensure  a l l  mat ing  sur faces  a re  smooth  and  f ree  o f  n icks ,  d raw f i l e  i f
necessary .

(d) Us ing  a  th read  chaser  o r  t ap  c lean  a l l  th readed  ho les .

(e ) Check  the  the rmos ta t  opera t ion  by  the  fo l lowing:

i Measure  the  d i s tance  be tween  the  unders ide  o f  the  top  f l ange
and  the  bo t tom of  the  va lve ,  see  F igure  2 .  I f  the  d i s tance  i s
grea te r  than  31  mm,  the  va lve  i s  no t  c los ing  comple te ly .

i i P lace  the  the rmos ta t  and  a  the rmometer  in  wa te r  and  hea t  the
wate r .
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Table  I II  Poss ib le  miss ing  components

Item NSN MRN Description Qty

1 5310-21-896-2646 N  122  418 Washer - Spring

(B8 X 15 X 0.8)

4

2 5305-21-897-8248 N  102  441  1 Scr - Hex Hd
(M8 X 30)

2

3 5306-21-893-8763 N  103  508 Scr - Hex Hd
(M8 X 50)

2

5 5330-12-147-5526 B  059  121  119 Seal 2

10 6680-12-173-3415 B  056  121  113  D Thermostat 1

11 2930-21-892-4558 056  121  121  B Housing - Thermostat 1

12 5310-12-142-8171 N  122  261 Washer - Spring
(B6 X 12 X 0.5)

2

13 5305-12-142-0188 222  060  855 Scr - Hex Hd
(M6 X 22)

2

14 3020-21-897-6988 8482006-1 Pulley 1

15 5305-12-301-6834 N  090  286  1 Scr w/Washer
(M8 X 12)

3

i i i When  the  thermos ta t  s ta r t s  to  open ,  check  the  wate r
tempera ture . The  thermos ta t  should  beg in  to  open  a t
approx imate ly  87°C (188°F)  and  should  be  fu l ly  open  a t
approx imate ly  102°C (215°F) .

iv Wi th  the  thermos ta t  fu l ly  open ,  measure  the  d i s tance  the  va lve
i s  opened ,  see  F igure  2 .  This  d i s tance  should  be  a  min imum of
38  mm.  Replace  the  thermos ta t  i f  i t  does  no t  mee t  these
spec i f i ca t ions .

3 .5 .3 Reassemble

(a ) Place  a  new gaske t  on  the  pump hous ing  and  ins ta l l  the  bear ing
hous ing .  Secure  the  two  hous ings  wi th  e igh t  cap  sc rews  and  spr ing
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washers .  T igh ten  the  cap  sc rews  even ly  a  l i t t l e  a t  a  t ime  and  to rque  to
10 Nm (7  f t  lb) .

(b ) P lace  a  new O Ring  on  the  thermos ta t  hous ing  and  ins ta l l  the
thermos ta t  and  the  the rmos ta t  hous ing  to  the  pump hous ing  wi th  two
cap  sc rews  and  spr ing  washers .  Torque  to  10  Nm (7  f t  lb ) .

( c ) Ins ta l l  the  pu l ley  wi th  th ree  cap  sc rews  wi th  washers  and  to rque  to  20
Nm (15 f t  lb ) .

3 .6 Standards . -  The  fo l lowing  l i s t s  the  s tandards  fo r  the  VW 1 .7  l i t r e
eng ine  coo lan t  pump.  These  s tandards  wi l l  be  s t r i c t ly  adhered  to  when
de te rmin ing  the  se rv iceab i l i ty  o f  the  components .  For  s t andards  no t  l i s t ed
here in ,  the  con t rac tor  sha l l  use  good  judgement  to  the  min imum of  SAE
Standards  and  Prac t i ces  as  to  the  se rv iceab i l i ty  o f  the  component .  I f  the
serv iceab i l i ty  o f  a  component  i s  in  doubt ,  the  component  sha l l  be  rep laced
wi th  a  new or  se rv iceab le  OEM component .

Descr ip t ion Standards

THERMOSTAT -  Dis tance  unders ide
of  top  f lange  to  bo t tom of  va lve
wi th  va lve  c losed 31  mm maximum

Valve  Opening  Dis tance 7  mm minimum

Opening  Tempera ture  -  Begin 87°C (188°F)
 -  Ful ly  Open 102°C (215°F)

3 .7 Torque  s tandards . -  Tab le  IV l i s t s  the  to rque  s tandards  tha t  sha l l  be  used
when  rebui ld ing  the  VW 1 .7  l i t re  coo lan t  pump,  re fe r  to  F igure  1  fo r
component  iden t i f i ca t ion .

Table  IV Torque  s tandards

I t em Descr ip t ion N m FT LB

9 Bear ing  Hous ing  to  Pump Hous ing  Capscrews 10 7

13 Thermos ta t  Hous ing  to  Pump Hous ing 10 7

15 Pul ley  to  Pump Capscrews 20 15
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4 . QUALITY ASSURANCE PROVISIONS

4 .1 Inspec t ion  requ i rements . -  DND Qual i ty  Assurance  a t  source  i s  r equ i red .
The  con t rac to r  i s  r espons ib le  fo r  ca r ry ing  ou t  inspec t ions  and  p rocess ing  to
mee t  qua l i ty  assurance  requ i rements  accep tab le  to  the  Qua l i ty  Assurance
Author i ty .

4 .1 .1 The  con t rac tor ' s  sys tem of  inspec t ion  sha l l  mee t  the  requ i rements  o f
AQAP-4 .

4 .1 .2 The  Qual i ty  Assurance  Author i ty  rese rves  the  r igh t  to  per form any
inspec t ions  cons idered  necessa ry  to  ensure  tha t  mate r ia l  and  se rv ices
conform to  spec i f i ed  and  con t rac tua l  r equ i rements .

5 . PRESERVATION, PACKAGING AND MARKING

5 .1 Prese rva t ion . -  A leg ib le  s tamped  or  engraved  meta l  p la te  sha l l  be
a t tached  to  the  coo lan t  pump in  an  approved  loca t ion  showing  the  fo l lowing
informat ion .

(a ) Name of  the  f i rm or  workshop  tha t  r ebu i l t  the  pump.

(b ) Day,  month  and  year  o f  pump rebui ld .

(c ) F i rm or  workshop  order  number .

5 .1 .1 The  coo lan t  pump sha l l  be  p roper ly  suppl ied  wi th :

(a ) CF 942  -  NSN 8135-21-872-2435  -  Iden t i ty  and  Condi t ion  Tag .

(b ) CF 2248  -  NSN 7530-21-870-3866  -  Lubr ica t ion  Record  fo r  Sh ipment
and  Prese rva t ion  Tag .

(c ) The  app l icab le  NSN for  the  coo lan t  pump.

5 .1 .2 The  coolan t  pump assembly  sha l l  be  wrapped  in  bar r ie r  mate r ia l  NSN
8135-21-550-5745  and  sea led  wi th  t ape  p ressure  sens i t ive .

5 .2  Packag ing . -  The  wrapped  pump sha l l  be  p laced  in  a  po lyure thane  bag
wi th  suf f i c ien t  new des iccan t  bags  to  p reven t  condensa t ion  and  sea led .

5 .3  Mark ing . -  The  po lyure thane  bag  sha l l  con ta in  a  c lea r ly  marked  labe l
v i s ib le  f rom the  ou ts ide  wi th  the  fo l lowing  in format ion :

(a ) Name of  rebu i ld  cont rac tor  o r  workshop .
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(b ) Work  order  number  o f  pump rebui ld  cont rac tor  o r  workshop .

(c ) Date  of  pump rebui ld .

(d) Coolan t  Pump NSN.

5 .3 .1 Any o ther  packag ing  requ i rements  wi l l  be  spec i f i ed  in  the  con t rac t .

6. NOTES

6 .1 Order ing  da ta . -  Procurement  documents  should  spec i fy  the  t i t l e ,  number
and  da te  o f  th i s  spec i f ica t ion .

6 .2 Des ign  Author i ty. -  The  Des ign  Author i ty  i s  the  Di rec tor  o f  Suppor t
Vehic les  Engineer ing  and  Main tenance .

6 .3 Qual i ty  Assurance  Author i ty. -  The  Qual i ty  Assurance  Author i ty  wi l l  be
s t ipu la ted  in  the  con t rac t .

6 .4 Returnab le  par t s . -  Al l  components  no t  mee t ing  s tandards  sha l l  be
re tu rned  to  DND through  Qual i ty  Assurance  Author i ty .
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Figure  1 Water  pump and thermostat
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Figure  2 Coolant  thermostat  measurements

Electronic documents are subject to change, before re-using refer to the DTICS web site to verify the current version.

Les documents électroniques peuvent être modifiés. Avant de réutiliser, toujours vérifier le site DTICS pour vous assurer de la version.



Electronic documents are subject to change, before re-using refer to the DTICS web site to verify the current version.

Les documents électroniques peuvent être modifiés. Avant de réutiliser, toujours vérifier le site DTICS pour vous assurer de la version.



D-30-108-000/SF-001
ANNEX D

157

Annex D

SPECIFICATION

FOR

REBUILDING BOSCH 24 VOLT TRANSISTORIZED DISTRIBUTOR USED IN TRUCKS,

UTILITY, LIGHT, 4 BY A, MILITARY DESIGN ILTIS CDN SERIES

NSN 2920-21-896-1885

1. SCOPE

1 .1 Scope. -  Th is  spec i f i ca t ion  covers  the  requ i rements  fo r  rebu i ld ing  the
Bosch  24  Vol t  t r ans i s to r ized  d i s t r ibu tor  used  on  the  VW 1 .7  l i t r e  eng ine
used  in  Trucks ,  Ut i l i ty ,  L igh t ,  4  by  4  Mi l i t a ry  Des ign ,  I l t i s  Canadian  Ser ies
used  by  the  Canad ian  Forces .  Th i s  spec i f i ca t ion  inc ludes  rebu i ld  s t andards ,
p rocedures ,  packag ing  and  qua l i ty  assurance  p rov i s ions .

1 .2 Purpose. -  The  purpose  o f  th i s  spec i f i ca t ion  i s  to  es tab l i sh  h igh-qua l i ty
s tandards  fo r  rebu i ld ing  the  d i s t r ibu tor .

1 .3 Respons ib i l i ty. -  The  con t rac to r  sha l l  be  respons ib le  fo r  mee t ing  the
requ i rements  spec i f i ed  here in .

2. APPLICABLE DOCUMENTS

2 .1 Government  documents . -  The  fo l lowing  documents  fo rm par t  o f  th i s
spec i f i ca t ion  to  the  ex ten t  spec i f i ed  here in .  Unless  o therwise  spec i f i ed ,  the
i s sue  o r  amendment  o f  documents  e f fec t ive  fo r  a  pa r t i cu la r  con t rac t  sha l l  be
tha t  in  e f fec t  on  the  da te  o f  the  reques t  fo r  p roposa l .

AQAP-4 NATO Inspec t ion  Sys tem Requi rements  fo r
Indus t ry

C-04-010-022/VP-001 Preserva t ion  fo r  S torage  and  Shipment  o f
Vehic les  and  Vehicu la r  Components

MIL-B-131 Bar r ie r  Mate r ie l ,  Water -Vapour  Proof ,
F lex ib le ,  Heavy  (36  inch  wide  ro l l )

Copies  o f  th i s  spec i f i ca t ion  and  the  above  documents  may  be  ob ta ined  f rom
the  Depar tment  o f  Nat iona l  Defence ,  Ot tawa ,  Onta r io ,  K1A 0K2,  At ten t ion :
DDDS 3-6 .
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2 .2 Other  publ ica t ions . -  The  fo l lowing  documents  fo rm par t  o f  th i s
spec i f i ca t ion  to  the  ex ten t  spec i f i ed  here in .  Ef fec t ive  da tes  sha l l  be  those  in
ef fec t  on  the  da te  o f  manufac ture .  Source  i s  shown.

Canadian  Government  Publ i sh ing  Cent re .
Supply  and  Serv ices  Canada .  Ot tawa .  Onta r io .  K1A 0S9

43-GP-3M Standard  fo r  Tape ,  Adhes ive ,  P ressure
Sens i t ive ,  Wate r  Res i s tan t .

3. REQUIREMENTS

3 .1 Genera l. -  The  con t rac to r  sha l l  r ebu i ld  each  d i s t r ibu to r  supp l ied  by  DND
in  accordance  wi th  the  requ i rements  o f  th i s  spec i f i ca t ion  us ing  the
procedures  and  s tandards  spec i f i ed  in  3 .5  and  3 .6 .

3 .1 .1 I f  the  d i s t r ibu tor  i s  be ing  rebu i l t  a s  par t  o f  an  eng ine  assembly
rebui ld ,  i t  sha l l  be  ins ta l l ed  in  the  rebu i l t  eng ine .

3 .1 .2  I f  the  d i s t r ibu tor  i s  be ing  rebu i l t  a s  a  component  on ly ,  i t  sha l l  be
prese rved  and  packaged  as  spec i f i ed  here in  and  re tu rned  to  DND as  a
comple te  d rop- in  assembly .

3 .1 .3  The  d i s t r ibu tor  sha l l  be  t es ted  to  de te rmine  the  ex ten t  o f  repa i r s
requ i red  and  then  d i sassembled  to  the  ex ten t  spec i f i ed  here in .

3 .1 .4  Al l  componen ts  sha l l  be  thoroughly  c leaned  and  dr ied  pr io r  to  be ing
inspec ted  fo r  condi t ion  and  wear .

3 .1 .5  The  con t rac to r  sha l l  r ecord  a l l  t e s t  r esu l t s  on  da ta  shee t s  des igned  and
prov ided  by  the  con t rac to r  and  compare  these  resu l t s  to  the  s tandards  l i s t ed
in  3 .6 .  Components  tha t  do  no t  mee t  the  min imum s tandards  sha l l  be
rep laced  wi th  new or  se rv iceab le  OEM components .  For  s tandards  no t  l i s t ed
here in ,  the  con t rac tor  sha l l  use  good  judgement  to  the  min imum of  SAE
Standards  and  Prac t ices .  I f  the  se rv iceab i l i ty  o f  a  component  i s  in  doubt ,  the
component  sha l l  be  rep laced .  Qua l i ty  Assurance  Author i ty  sha l l  be  consu l ted
in  a l l  such  cases .

3 .1 .6  Components  l i s t ed  in  Tab le  I I  -  Manda tory  Par t s  Replacement  sha l l  be
rep laced  wi th  new OEM par t s  dur ing  rebu i ld .

3 .1 .7  The  con t rac to r  sha l l  use  too l s  des igned  for  the  purpose  o f  the
opera t ion  to  be  per formed.
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3 .1 .8 Any components  miss ing  f rom the  d i s t r ibu tor  a t  t ime  of  d i sassembly
sha l l  be  rep laced  wi th  new or  se rv iceab le  OEM components .  Tab le  I I I  l i s t s
a l l  poss ib le  miss ing  components .

3 .1 .9 Upon comple t ion  of  rebu i ld ,  the  d i s t r ibu tor  sha l l  cons i s t  o f  a l l  the
components  l i s t ed  in  Table  I .  F igure  1  i s  p rov ided  for  component
iden t i f i ca t ion  and  loca t ion  wi th in  the  d i s t r ibu tor .

3 .2 Dis t r ibu tor  components . -  Tab le  I  l i s t s  a l l  o f  the  components  compr i s ing
the  Bosch  24  V t rans i s to r ized  d i s t r ibu tor ;  Refe r  to  F igure  1  fo r  component
iden t i f i ca t ion  and  loca t ion  wi th in  the  d i s t r ibu tor .

3 .3 Manda tory  par t s  r ep lacement . -  Tab le  I I  l i s t s  pa r t s  tha t  sha l l  be  rep laced
wi th  new OEM components  dur ing  d i s t r ibu tor  rebu i ld ;  re fe r  to  F igure  1  fo r
component  iden t i f i ca t ion  and  loca t ion  wi th in  the  d i s t r ibu tor .

3 .4 Poss ib le  miss ing  components . -  Tab le  I I I  l i s t s  components  tha t  may  be
miss ing  f rom the  d i s t r ibu tor  a t  t ime  of  d i sassembly .  Miss ing  components
o ther  than  Mandatory  Par t s  Replacement  wi l l  be  rep laced  wi th  new or
se rv iceab le  OEM components ,  r e fe r  to  F igure  1  fo r  component  iden t i f i ca t ion
and  loca t ion  wi th in  the  d i s t r ibu tor .

3 .5 Dis t r ibu tor  rebu i ld  p rocedures . -  The  fo l lowing  prov ides  the  s tep  by  s tep
procedures  fo r  rebu i ld ing  the  Bosch  24  V t rans i s to r ized  d i s t r ibu tor .

3 .5 .1 Dis t r ibu tor  t e s t s . -  The  fo l lowing  t es t s  and  inspec t ion  shou ld  be
car r ied  ou t  p r io r  to  d i sassembly  of  the  d i s t r ibu tor  to  de te rmine  the  scope  of
repa i r .

( a ) Dis t r ibu to r  sha f t  p l ay

i Remove  the  d i s t r ib u tor  cap .

i i Grasp  the  dr ive  gear  o r  the  ro tor  and  check  for  s ide  movement
(p lay)  be tween  the  shaf t  and  the  d i s t r ibu tor  body .

i i i I f  the re  i s  no t iceab le  movement ,  e i ther  the  shaf t  o r  the  bush ings
are  worn  and  the  d i s t r ibu tor  mus t  be  rep laced .

(b ) Dis t r ibu to r  cap

i Check  the  d i s t r ibu tor  cap  for  c racks  and  s igns  o f  ca rbon
t rack ing ,  i f  the  cap  i s  c racked ,  i t  mus t  be  rep laced .

i i Clean  any  ca rbon  f rom the  con tac t s  and  check  the  ca rbon  brush
and  spr ing  for  wear  and  f reedom of  movement ,  rep lace  the
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dis t r ibu tor  cap  i f  the  brush  i s  worn  or  the  spr ing  tens ion  i s
weak.

(c ) Dis t r ibu tor  p ick-up  co i l  t e s t

i Us ing  an  ohmmeter ,  measure  the  res i s tance  o f  the  TCI  wi re
connec tor .

i i I f  res i s tance  i s  no t  wi th in  s tandards  .990  to  1 .210  K ohms,
rep lace  the  p ick-up  co i l  ( I t em 12 ,  F igure  1 ) .

(d) Dis t r ibu tor  induc t ion  sender

i Us ing  non- fe r rous  fee le r  gauges ,  check  the  gap  be tween  the
s ta to r  and  the  t r igger  whee l  a t  a l l  con tac t  lugs .

i i Adjus t  the  gap  i f  necessary  to  0 .25  mm (0 .010  in . )  by  the
t r igger  whee l  o r  s ta tor  lugs .

i i i Check  a l l  the  gaps  wi th  the  t r igger  whee l  in  var ious  pos i t ions .

NOTE

I f  the re  i s  a  d i f fe rence  in  gap  be tween  any  one  s ta to r  lug  and
severa l  t r igger  whee l  lugs ,  i t  cou ld  ind ica te  a  ben t  shaf t  o r  worn
bush ings .

(e) Rotor  res i s to r  t e s t

i  Us ing  an ohmmeter ,  measure  the  res i s tance  be tween  the  ro to r
cen t re  con tac t  and  the  ro to r  a rm ou te r  con tac t ;  r es i s tance  should
be  approximate ly  5  K ohm.

i i  I f  the  res i s tance  i s  much  more  or  l ess  than  5  K ohm,  rep lace  the
ro tor .

( f ) Rotor  speed  l imi te r  t es t

i  I ns ta l l  the  ro tor  on  a  d i s t r ibu tor  in  a  t es t  s t and ,

i i  Opera te  the  d i s t r ibu tor  and  no te  the  cu t -ou t  RPM.

i i i  I f  cu t -ou t  RPM is  no t  wi th in  s tandards  (6160  to  6540  RPM),
rep lace  the  ro to r .
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(g) Cent r i fuga l  advance  t es t

i Hold  the  d i s t r ibu tor  d r ive  gear  and tu rn  the  ro tor  c lockwise ,
when  re leased  i t  shou ld  tu rn  au tomat ica l ly  to  i t s  o r ig ina l
pos i t ion .

i i I f  i t  does  not ,  the  advance  mechanism is  d i r ty  or  worn  and  must
be  fur ther  inspec ted .

i i i Opera te  the  d i s t r ibu tor  in  a  p roper  t es t  s t and  and  compare  the
spark  advance  curve  to  the  s tandards  l i s ted  in  3 .6 .

iv I f  the  d i s t r ibu tor  does  no t  mee t  s tandards ,  i t  mus t  be
d i sassembled ,  c leaned  and  t es ted  aga in .

(h) Vacuum advance  and  vacuum re ta rd  t es t

i Turn  the  b reaker  p la te  counte r -c lockwise ,  i t  shou ld  move
wi thou t  g r i t t iness  and  spr ing  back  so l id ly  to  i t s  o r ig ina l
pos i t ion  when  re leased .

i i To  check  the  vacuum uni t  fo r  l eaks  tu rn  the  b reaker  p la te  as  fa r
as  i t  wi l l  go  counte r -c lockwise  and  cover  the  hose  connec t ions
wi th  your  f ingers ,  vacuum should  keep  the  b reaker  p la te  f rom
re turn ing  fu l ly  to  i t s  o r ig ina l  pos i t ion  un t i l  you  uncover  the
hose  connec t ions .

i i i I f  the  b reaker  p la te  re tu rns  fu l ly ,  the re  i s  a  l eak  in  the
d iaphragm or  the  un i t  hous ing  and  i t  mus t  be  rep laced .

iv Opera te  the  d i s t r ibu tor  on  a  p roper  t e s t  s t and  and  compare  the
vacuum advance  range  to  the  s tandards  in  3 .6 .

v Tes t  the  vacuum re ta rd  and  compare  the  re ta rd  range  to  the
s tandards  in  3 .6 .

v i I f  the  d i s t r ibu tor  does  no t  mee t  s t andards  and  the re  a re
i r regu la r i t i e s  in  the  spark  advance  curve ,  c lean  and  lubr ica te  the
moving  par t s  o f  the  d i s t r ibu tor  and  re tes t .

v i i I f  the  vacuum advance  s t i l l  f a i l s  to  conform to  s tandards ,  ins ta l l
a  new vacuum advance  un i t  and  re tes t .

v i i i I f  r e tes t ing  revea l s  d i sc repanc ies  in  the  cen t r i fuga l  advance
curve ,  i t  ind ica tes  worn  par t s  and  the  d i s t r ibu tor  mus t  be
rep laced .
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3 .5 .2 Disassemble  the  d i s t r ibu tor

(a ) Remove  the  f ib re  washer  and  O Ring  f rom the  bo t tom of  the
d is t r ibu tor  hous ing .

(b ) Loosen  the  th ree  sc rews  on  the  d i s t r ibu tor  cap  and  remove  the  cap .

(c ) Remove  the  rubber  sea l  f rom the  groove  in  the  top  of  the  d i s t r ibu tor
hous ing .

(d) Remove  the  speed  l imi t ing  ro tor  f rom the  d i s t r ibu tor  shaf t .

(e ) Remove  the  two sc rews  and  f la t  washers  f rom the  vacuum advance  un i t
and  remove  the  un i t .

( f ) Remove  the  four  sc rews  and  f l a t  washers  f rom the  TC1 connec tor  and
remove  the  connec tor  and  sea l .

(g ) Remove  the  c i rc l ip  above  the  t r igger  whee l .

CAUTION

To prevent  damage  to  the  t r igger  whee l ,  ensure  the  l egs  o f  the
universa l  pu l le r  a re  fa r  enough  under  the  whee l  to  pu l l  on  the
re inforced  por t ions  o f  the  whee l .

(h) Us ing  a  un iversa l  pu l le r ,  r emove  the  t r igger  whee l  f rom the  d i s t r ibu tor
shaf t ,  see  F igure  2 .  Do  no t  loose  the  smal l  dowel  p in  loca ted  above
the  wheel .

( j ) Remove  the  second  c i rc l ip  f rom the  d i s t r ibu tor  sha f t .

(k ) Remove  the  th ree  sc rews  and  lock  washers  f rom the  s ta to r  assembly
and  remove  the  p ick-up  co i l  and  s ta to r  assembly  f rom the  shaf t .

(m) Remove  the  dowel  p in  f rom the  dr ive  gear  and  the  gear  f rom the  shaf t .

(n ) Pu l l  the  shaf t  and  cen t r i fuga l  advance  un i t  f rom the  hous ing .

(p ) Remove  the  fe l t  pad  f rom the  top  of  the  shaf t .

(q ) Remove  the  sh im f rom the  shaf t  under  the  cen t r i fuga l  advance  un i t .
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3 .5 .3 Clean ing . -  C lean  a l l  components  wi th  the  excep t ion  o f  Manda tory
Par t s  Rep lacement ,  d i s t r ibu tor  cap ,  ro to r ,  p ick-up  co i l  and  vacuum advance
uni t  in  d ry  c lean ing  so lven t  and  b low dry  wi th  compressed  a i r .

3 .5 .4 Inspec t ion . -  Inspec t  the  fo l lowing :

(a ) Inspec t  the  t r igger  whee l  lugs  fo r  damage  and  rep lace  i f  necessary .

(b ) Inspec t  the  s ta tor  lugs  for  damage  and  rep lace  i f  necessary .

(c ) P lace  the  shaf t  on  a  f l a t  su r face  and  ro l l  i t  to  check  for  a  ben t  shaf t ,
rep lace  the  d i s t r ibu tor  i f  the  shaf t  i s  ben t .

(d) Apply  a  d rop  of  o i l  to  each  of  the  h inge  p ins  on  the  cen t r i fuga l
advance .

(e) Whi le  ho ld ing  the  bo t tom shaf t ,  ro ta te  the  top  shaf t .

( f ) The  weigh ts  should  move  ou t  wi thout  b ind ing  and  the  spr ings  should
re turn  the  weigh ts  to  the  cen t re  pos i t ion  when  the  upper  shaf t  i s
re leased .

(g) I f  there  i s  b ind ing  or  the  weigh ts  do  no t  re tu rn ,  rep lace  the
d i s t r ibu to r .

(h) Inspec t  the  d i s t r ibu tor  hous ing  bush ings  fo r  g rooves  and  s igns  o f
excess ive  wear .

( j ) Inspec t  the  two n ipp les  fo r  damage  and  rep lace  i f  necessary .

(k) I f  when  checking  the  t r igger  whee l  to  s ta to r  lug  gaps ,  there  was  a
d i f fe rence  be tween  anyone  s ta to r  lug  and  severa l  t r igger  whee l  lug
gaps ,  and  the  shaf t  was  no t  ben t ,  r echeck  the  p lay  be tween  the  shaf t
and  the  bush ings .

(m) I f  the  bush ings  a re  g rooved  or  worn ,  rep lace  the  d i s t r ibu tor .

(n) Inspec t  the  dr ive  gear  fo r  ch ipped  or  worn  tee th  and  rep lace  i f
necessary .

3 .5 .5 Assemble  the  d i s t r ibu tor

(a ) Ins ta l l  the  sh im on  the  lower  shaf t .
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(b ) Lubr ica te  the  hous ing  bush ings  and  the  lower  shaf t  wi th  eng ine  o i l  and
ins ta l l  the  shaf t  and  cen t r i fuga l  advance  un i t  in to  the  hous ing .

(c ) Press  the  dr ive  gear  on to  the  shaf t  ensur ing  the  gear  i s  a l igned  wi th
the  dowel  p in  ho le  in  the  shaf t .

(d ) Dr ive  a  new dowel  p in  th rough  the  dr ive  gear  and  shaf t  f rom the
counte rsunk  s ide  o f  the  gear .

(e ) Ins ta l l  the  re ta ine r ,  sea l ,  and  vacuum advance  un i t  on  the  hous ing  and
secure  wi th  two sc rews  w/washers .

( f ) Secure  the  s ta to r  assembly  to  the  p ick-up  co i l  wi th  th ree  counte rsunk
screws .

(g) P lace  the  p ick-up  co i l  and  s ta to r  assembly  over  the  shaf t ,  ensur ing  the
p ick-up  co i l  e lec t r i ca l  con tac t s  a re  no t  ben t  and  engage  the  s ta to r  p in
wi th  the  vacuum advance  un i t  a rm.

(h) Secure  the  p ick-up  co i l  and  s ta to r  assembly  wi th  th ree  cheese  head
screws .

( j ) Ins ta l l  the  TC1 connec tor  and  gaske t  and  secure  wi th  four  cheese  head
screws  and  lock  washers ,  ensur ing  the  two contac t s  o f  the  connec tor
a re  a t  the  top .

(k) Ins ta l l  a  c i rc l ip  in  the  g roove  above  the  s ta to r  assembly .

(m) Ins ta l l  the  dowel  p in  in  the  shaf t  and  p lace  the  t r igger  whee l  over  the
shaf t  and  dowel  p in ,  p ress  the  t r igger  whee l  down unt i l  i t  con tac t s  the
c i rc l ip  and  ins ta l l  the  c i rc l ip  in to  the  g roove  above  the  t r igger  whee l .

(n) Check  the  gap  be tween  the  t r igger  whee l  lugs  and  the  s ta to r  lugs  and
adjus t  as  necessary  to  0 .25  mm (0 .010  in . ) .

(p ) Sa tura te  the  fe l t  wi th  engine  o i l  and  p lace  i t  in  the  top  of  the  shaf t .

(q ) Ins ta l l  the  ro to r  on  the  shaf t ,  ensur ing  the  lug  f i t s  in to  the  s lo t  in  the
shaf t  and  push  i t  down unt i l  i t  i s  f lush  wi th  the  t r igger  whee l .

( r ) Ins ta l l  the  rubber  O r ing  in  the  groove  on  top  of  the  hous ing .
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( s ) Ins ta l l  the  d i s t r ibu tor  cap  on  the  d i s t r ibu tor  hous ing  and  secure  wi th
the  th ree  sc rews .

NOTE

I f  d i s t r ibu tor  i s  go ing  to  be  p laced  on  a  rebu i l t  eng ine ,  ins ta l l  the  cap
la te r .

( t ) Ins ta l l  a  new O Ring  and  f ib re  washer  on  the  bo t tom of  the  d i s t r ibu tor
hous ing .

(u ) Per fo rm cen t r i fuga l  advance ,  vacuum advance ,  vacuum re ta rd  and
ro tor  speed  l imi te r  t es t s  aga in .

3 .6 Standards . -  The  fo l lowing  l i s t s  the  s tandards  fo r  the  Bosch  24  V
t rans i s to r ized  d i s t r ibu tor .  These  s tandards  wi l l  be  s t r i c t ly  adhered  to  when
de te rmin ing  the  se rv iceab i l i ty  o f  the  components .  For  s t andards  no t  l i s t ed
here in ,  the  con t rac tor  sha l l  use  good  judgement  to  the  min imum of  SAE
Standards  and  Prac t i ces  as  to  the  se rv iceab i l i ty  o f  the  component .  I f  the
serv iceab i l i ty  o f  a  component  i s  in  doubt ,  the  component  sha l l  be  rep laced
wi th  a  new or  se rv iceab le  OEM component .

Descr ip t ion Standards

Dis t r ibu tor  Shaf t No  no t i ceab le  s ide  p lay

Pick-Up Coi l  Res i s t ance .990 to  1 .210 K ohms

Induc t ion  Sender  Lug  Gap 0.25  mm (0 .010  in . )

Roto r  Res i s t ance 5  K ohms  approx imate ly

Rotor  Speed  Limi te r  Cut -ou t 6160  to  6540  RPM

Cent r i fuga l  Advance  Curve Crankshaf t  degrees  and  RPM

- Begins RPM 1000-1600

RPM 3000
Degrees  12°-17°

-  Ends RPM 4200
Degrees  23°-27°
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Vacuum Advance Crankshaf t  degrees

-  Begins 260-340  mbar
(195-250  mm Hg)

-  Ends 450 mbar
(340 mm Hg)
11-15°

Vacuum Re ta rd Crankshaf t  degrees

-  Begins 140-280  mbar
(105-210  mm Hg)

-  Ends 320-420  mbar
(240-315  mm Hg)  8-10°

4 . QUALITY ASSURANCE PROVISIONS

4 .1 Inspec t ion  requ i rements . -  DND Qual i ty  Assurance  a t  source  i s  r equ i red .
The  con t rac to r  i s  r espons ib le  fo r  ca r ry ing  ou t  inspec t ions  and  p rocess ing  to
mee t  qua l i ty  assurance  requ i rements  accep tab le  to  the  Qua l i ty  Assurance
Author i ty .

4 .1 .1 The  con t rac tor ' s  sys tem of  inspec t ion  sha l l  mee t  the  requ i rements  o f
AQAP-4 .

4 .1 .2 The  Qua l i ty  Assurance  Author i ty  rese rves  the  r igh t  to  ensure  tha t
mate r ia l  and  se rv ices  conform to  spec i f i ed  and  con t rac tua l  requ i rements .

5 . PRESERVATION, PACKAGING AND MARKING

5 .1 Prese rva t ion . -  A leg ib le  s tamped  or  engraved  meta l  p la te  sha l l  be
a t t ached  to  the  d i s t r ibu tor  in  an  approved  loca t ion  showing  the  fo l lowing
informat ion :

(a ) Name of  f i rm or  workshop  tha t  rebu i l t  the  d i s t r ibu tor .

(b ) Day ,  month  and  year  o f  d i s t r ibu tor  rebu i ld .

(c ) F i rm or  workshop  order  number .
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5 .1 .1 The  d is t r ibu tor  sha l l  be  p roper ly  suppl ied  wi th :

(a ) CF 2248  -  NSN 7530-21-870-3866  -  Lubr ica t ion  Record  fo r  Sh ipment
and  Prese rva t ion  Tag .

(b ) CF 942  -  NSN 8135-21-872-2435  -  Iden t i ty  and  Condi t ion  Tag .

(c ) The  NSN for  the  d i s t r ibu tor .

5 .1 .2 Al l  openings  sha l l  be  cover ed  wi th  p las t i c  caps  o r  t ape  p ressure
sens i t ive .

5 .1 .3 The  d i s t r ibu tor  sha l l  be  wrapped  in  bar r ie r  paper ,  NSN 8135-21-550-
5745  and  sea led  wi th  t ape  pressure  sens i t ive .

5 .2 Packag ing . -  The  wrapped  d i s t r ibu tor  sha l l  be  p laced  in  a  po lyure thane
bag  wi th  suf f ic ien t  new des iccan t  bags  to  p reven t  condensa t ion  and  sea led .

5 .3 Mark ing . -  The  po lyure thane  bag  sha l l  con ta in  a  c lea r ly  marked  labe l
v i s ib le  f rom the  ou ts ide  wi th  the  fo l lowing  in format ion :

(a ) Name of  rebu i ld  cont rac tor  o r  workshop .

(b ) Work  o rder  number  o f  d i s t r ibu tor  rebu i ld  con t rac tor  o r  workshop .

(c ) Date  o f  d i s t r ibu tor  rebu i ld .

(d) Dis t r ibu tor  NSN.

5 .4 Any o ther  packag ing  requ i rements  wi l l  be  spec i f i ed  in  the  con t rac t .

6. NOTES

6 .1 Order ing  da ta . -  Procurement  documents  should  spec i fy  the  t i t l e ,  number
and  da te  o f  th i s  spec i f ica t ion .

6 .2 Des ign  Author i ty. -  The  Des ign  Author i ty  i s  the  Di rec tor  o f  Suppor t
Vehic les  Engineer ing  and  Main tenance .

6 .3 Qual i ty  Assurance  Author i ty. -  The  Qual i ty  Assurance  Author i ty  wi l l  be
s t ipu la ted  in  the  con t rac t .

6 .4 Returnab le  par t s . -  Al l  components  no t  mee t ing  s tandards  sha l l  be
re tu rned  to  DND through  the  Qual i ty  Assurance  Author i ty .
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Table  I  Dis tr ibutor  components

Item NSN MRN Description Qty

4 VM  34-181 Nipple 2

5 2920-12-179-2700 1  235  522  314 Cap - Distributor Assy 1

6 2920-12-179-2206 1  234  332  281 Rotor - Speed Limiting 1

7 2920-21-896-1654 8481989 Seal - Distributor Cap EMI 1

8 5315-12-179-6757 1  233  101  035 Pin - Dowel 1

9 5365-12-179-3690 1  230  118  002 Circlip 2

10 2920-12-179-2207 1  231  328  028 Wheel - Trigger 1

11 2920-12-179-2701 1  237  031  038 Stator Assy 1

12 2920-12-179-2702 1  234  211  009 Coil - Pick-Up 1

13 2  910  371  122 Scr Cheese Hd (M4 X 12) 3

14 2  910  782  048 Scr Countersunk (M3 X 6) 3

15 2  910  001  886 Scr Cheese Hd (AM2.5 X 8) 4

16 5935-12-179-9925 1  234  482  006 Connector 1

17 5999-21-900-6929 82-61415 Seal - Flange EMI 1

18 2920-12-179-2208 1  230  583  017 Retainer

19 5999-21-900-6930 8481980 Seal - Vacuum Unit EMI 1

20 2920-12-179-2209 1  237  122  719 Unit - Vacuum 1

21 5305-12-179-5061 1  233  410  014 Scr w /Washer 2
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Table  I  Dis tr ibutor  components  (con' t )

Item NSN MEN Description Qty

22 1  230  210  006 O Ring - Distributor Shaft 1

23 2920-21-896-1261 1  006  209  412 Gear - Drive 1

24 53-12-130-8855 2  917  560  101 Pin 1

Table  II  Mandatory  parts  replacement

Item NSN MRN Description Qty

7 2920-21-896-1654 8481989 Seal - Distributor Cap EMI 1

8 5315-12-179-6757 1  233  101  035 Pin - Dowel 1

9 5365-12-179-3690 1  230  118  002 Circlip 2

13 2  910  371  122 Scr - Cheese Hd
(M4 X 12)

3

14 2  910  782  048 Scr - Countersunk
(M3 X 6)

3

15 2  910  001  886 Scr - Cheese Hd
(AM2.5 X 8)

4

17 5999-21-900-6929 82-61415 Seal - Flange EMI 1

19 5999-21-900-6930 8481980 Seal - Vacuum Unit EMI 1
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Table  I I  Mandatory  parts  replacement  (cont 'd)

Item NSN MRN Description Qty

21 5305-12-179-5061 1  233  410  014 Scr w/Washer 2

22 1  230  210  006 O Ring -Distributor Shaft 1

24 5315-12-130-8855 2  917  560  101 Pin 1

Table  I II  Poss ib le  miss ing  components

Item NSN MRN Description Qty

5 2920-12-179-2700 1 235 522 314 Cap - Distributor Assy 1

6 2920-12-179-2206 1 234 332 281 Rotor - Speed
Limiting

1

7 2920-21-896-1654 8481989 Seal - Distributor 1

Cap EMI

22 1 230 210 006 O Ring -Distributor Shaft 1
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Figure  1 Dis tr ibutor  assembly
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Figure  2 Removal  o f  d i s tr ibutor  tr igger  whee l
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Annex E

SPECIFICATION

FOR

REBUILDING THE SOLEX 1-B-l CARBURETOR USED IN TRUCKS,

UTILITY, LIGHT, 4 BY 4 MILITARY DESIGN ILTIS CDN SERIES

NSN 2910-12-172-8352

1. SCOPE

1 .1 Scope. -  Th i s  spec i f i ca t ion  covers  the  requ i rement  fo r  r ebu i ld ing  the
Solex  1-B- l  ca rbure tor  used  on  the  VW 1.7  l i t re  engine  in  Trucks ,  Ut i l i ty ,
L igh t ,  4  by  4  Mi l i t a ry  Des ign ,  I l t i s  Canad ian  Ser ies  used  by  the  Canad ian
Forces .  Th i s  spec i f i ca t ion  inc ludes  rebu i ld  s t andards ,  p rocedures ,  packag ing
and  prese rva t ion  and  qua l i ty  assurance  p rov i s ions .

1 .2 Purpose. -  The  purpose  o f  th i s  spec i f i ca t ion  i s  to  es tab l i sh  h igh-qua l i ty
s tandards  fo r  rebu i ld ing  the  ca rbure to r  to  p rov ide  long  t roub le - f ree  l i f e .

1 .3 Respons ib i l i ty. -  The  con t rac to r  sha l l  be  respons ib le  fo r  mee t ing  the
requ i rements  spec i f i ed  here in .

2. APPLICABLE DOCUMENTS

2 .1 Government  documents . -  The  fo l lowing  documents  fo rm par t  o f  th i s
spec i f i ca t ion  to  the  ex ten t  spec i f i ed  here in .  Unless  o therwise  spec i f i ed ,  the
i s sue  o r  amendment  o f  documents  e f fec t ive  fo r  a  pa r t i cu la r  con t rac t  sha l l  be
tha t  in  e f fec t  on  the  da te  o f  the  reques t  fo r  p roposa l .

AQAP-4 NATO Inspec t ion  Sys tem Requi rements  for
Indus t ry

C-04-010-022/VP-001 Preserva t ion  fo r  S torage  and  Shipment  o f
Vehic les  and  Vehicu la r  Components

MIL-B-131 Bar r ie r  Mate r ia l ,  Wate r -Vapour  Proof ,
F lex ib le ,  Heavy  (36  inch  wide  ro l l )

MIL-C-16173(1) Gaso l ine ,  Automot ive
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Copies  o f  th i s  spec i f i ca t ion  and  the  above  documents  may  be  ob ta ined  f rom
the  Depar tment  o f  Nat iona l  Defence ,  Ot tawa ,  Onta r io ,  K1A 0K2,  At ten t ion :
DDDS 3-6 .

2 .2 Other  publ ica t ions . -  The  fo l lowing  documents  fo rm par t  o f  th i s
spec i f i ca t ion  to  the  ex ten t  spec i f i ed  here in .  Ef fec t ive  da tes  sha l l  be  those  in
ef fec t  on  the  da te  o f  manufac ture .  Source  i s  shown.

Canadian  Government  Publ i sh ing  Cent re .
Supply  and  Serv ices  Canada .  Ot tawa .  Onta r io .  K1A.0S9

20-GP- l l Coa t ing ,  Mate r ia l ,  P ro tec t ive  fo r  Rubber
Surfaces

43-GP-3M Standard  for  Tape ,  Adhes ive ,  P ressure
Sens i t ive ,  Wate r  Res i s tan t

3. REQUIREMENTS

3 .1 Genera l. -  The  con t rac to r  sha l l  r ebu i ld  each  ca rbure to r  supp l ied  by  DND
in  accordance  wi th  the  requ i rements  o f  th i s  spec i f i ca t ion  us ing  the
procedures  and  s tandards  spec i f i ed  in  3 .4  and  3 .5 .

3 .1 .1 I f  the  ca rbure tor  i s  be ing  rebu i l t  a s  par t  o f  an  eng ine  assembly
rebui ld ,  i t  sha l l  be  ins ta l l ed  on  the  rebu i l t  eng ine .

3 .1 .2 I f  the  ca rbure to r  i s  be ing  rebu i l t  a s  a  component  on ly ,  i t  sha l l  be
prese rved  and  packaged  as  spec i f i ed  here in  and  re tu rned  to  DND.

3 .1 .3 The  ca rbure to r  sha l l  be  comple te ly  d i sassembled  and  c leaned  before
be ing  inspec ted  fo r  condi t ion .  The  con t rac tor  sha l l  use  a  commerc ia l
ca rbure tor  c leaner  and  dry  wi th  compressed  a i r .

3 .1 .4 The  cont rac tor  sha l l  inspec t  a l l  comp onents  no t  inc luded  in  the
overhaul  k i t  fo r  wear  and  condi t ion .  I f  in  the  judgement  o f  the  cont rac tor  the
component  i s  unserv iceab le  i t  sha l l  be  rep laced  wi th  a  new or  se rv iceab le
OEM component .  Tab le  I I  -  Manda tory  Par t s  Replacement  l i s t s  a l l  the
components  found  in  the  k i t .

3 .1 .5 I f  the  se rv iceab i l i ty  o f  a  component  i s  in  doubt ,  i t  sha l l  be  rep laced
wi th  a  new or  se rv iceab le  OEM component .  Qua l i ty  Assurance  sha l l  be
consu l ted  in  a l l  such  cases .

3 .1 .6 The  cont rac tor  sha l l  use  too ls  des igned  for  the  pur pose  o f  the
opera t ion  to  be  per formed.
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3 .1 .7 Upon comple t ion  of  rebu i ld ,  the  ca rbure tor  sha l l  cons i s t  o f  a l l
components  l i s t ed  in  Tab le  I .  F igure  1  and  2  a re  p rov ided  fo r  component
iden t i f i ca t ion  and  loca t ion  wi th in  the  ca rbure to r .

3 .2 Carbure to r  components . -  Tab le  I  l i s t s  a l l  the  components  o f  the  So lex
1-B-1  ca rbure to r ;  r e fe r  to  F igures  1  and  2  fo r  component  iden t i f i ca t ion  and
loca t ion  wi th in  the  ca rbure to r .

3 .3 Manda tory  par t s  r ep lacement . -  Tab le  I I  l i s t s  pa r t s  tha t  a re  con ta ined  in
the  ca rbure tor  overhau l  k i t  and  sha l l  be  ins ta l l ed  in  the  ca rbure tor  a t  t ime  of
rebu i ld ;  r e fe r  to  F igures  1  and  2  fo r  component  iden t i f i ca t ion  and  loca t ion
wi th in  the  ca rbure to r .

3 .4 Solex  1-B- l  rebu i ld  p rocedures . -  The  fo l lowing  p rov ides  the  s t ep  by
s tep  p rocedures  fo r  rebu i ld ing  the  So lex  1 -B- l  ca rbure to r .

3 .4 .1 Disassemble  the  ca rbure tor  in to  sub-assembl ies  ( see  F igure  3 )

(a ) Remove  the  socke t  head  sc rew (5)  and  spr ing  washer  f rom the
acce le ra to r  cab le  b racke t  (6 ) .

(b ) Remove  the  two  socke t  heads  th rough  bo l t s  (1 )  and  spr ing  washers  and
remove  the  in te rmedia te  f l ange  (7 )  and  cab le  b racke t  (6 )  f rom the
body (8) .

( c ) Remove  the  e las t i c  nu ts  (2 ) ,  f l a t  washers  and  spacers  f rom the  s tuds
neares t  the  s taged  pu l ldown un i t  and  the  j e t s .

(d) Pu l l  the  s taged  pu l ldown hose  (9)  f rom the  body .

(e) Remove  the  four  Ph i l l ips -head  sc rews  (4 )  and  lock  washers  and
carefu l ly  l i f t  the  top  (3)  f rom the  body  (8) .

3 .4 .2 Disassemble  the  body (See  F igure  4)

(a ) Remove  the  gaske t  (1 )  f rom the  body .

(b ) va lve  (11)  and  gaske t  (12) .

(c ) P ry  the  gu ide  r ing  (21)  f rom the  acce le ra to r  pump (20)  and  remove  the
pump p i s ton  and  spr ing  (19) .

(d) Us ing  a  smal l  hooked  too l ,  pu l l  the  suc t ion  va lve  re ta in ing  cap  (18)
f rom the  bo t tom of  the  pump chamber .
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(e ) Turn  the  body  over  and  remove  the  suc t ion  va lve  (17) .

( f ) Carefu l ly  p ry  or  pu l l  the  pump in jec t ion  tube  (2)  f rom the  body .

(g) Remove  the  ny lon  p lug  (6)  and  the  CO ad jus t ing  sc rew (5) .

(h) Remove  the  ny lon  p lug  (15)  f rom the  th ro t t l e  va lve  ad jus t ing  sc rew
(16) .

( j ) Remove  the  id le  ad jus t ing  sc r ew (13) .

(k) Remove  the  a i r / fue l  cu t -of f  va lve  (9 ) .

(m) Remove  the  p las t i c  washer  (7 )  f rom the  vacuum advance  tube  (8) .

3 .4 .3 Disassemble  the  top  ha l f  o f  the  ca rbure tor  (See  F igure  5 )

(a ) Remove  the  th ree  Ph i l l ips -head  sc rews  (11)  and  lock  washers  and
remove  the  choke  body  (16)  f rom the  carbure tor .

(b ) Us ing  a  smal l  p in  punch ,  d r ive  the  h inge  p in  (19)  ou tward  and  remove
the  f loa t  (20)  and  needle  va lve  (18) .

(c ) Remove  the  need le  va lve  f rom the  f loa t .

(d ) Remove  the  id le  (2 )  and  aux i l i a ry  (1 )  fue l  j et s .

(e ) Remove the  main  je t  (7) .

( f ) Remove  the  sc rew (5)  and  pu l l  the  acce le ra to r  pump shaf t  (4 )  f rom the
top  of  the  pump lever  (6 ) .  Remove  the  sea l  f rom the  shaf t .

(g ) Remove  the  pump lever .

3 .4 .4 Disassemble  the  choke (See  F igure  5 )

(a ) Us ing  a  smal l  p in  punch ,  d r ive  the  ro l l  p in  (9 )  and  the  b rass  p in  (17)
f rom the  choke  body  (16) .

(b ) Pry  the  s taged  pu l ldown un i t  (10)  f rom the  choke  body .

(c ) Remove  the  th ree  Ph i l l ips -head  sc rews  (13)  and  washers  and  remove
the  choke  cover  (12)  f rom the  body .
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3 .4 .5 Clean ing  and  inspec t ion. -  To  c lean  and  inspec t ,  p roceed  as  fo l lows :

(a ) P lace  the  top ,  body ,  choke  hous ing  and  cover ,  acce le ra to r  pump shaf t
and  lever  in  a  wi re  baske t  and  submerge  in  a  ca rbure tor  c lean ing
so lu t ion .

(b ) Inspec t  the  f loa t  for  leaka ge  and  for  wear  a t  the  needle  va lve  contac t
po in t .

( c ) Clean  and  inspec t  the  in te rmedia te  f l ange  fo r  damage .  Ensure  the
rubber  has  no t  de te r io ra ted .

(d) Clean  and  inspec t  the  j e t s  and  ensure  the  passages  a re  c lea r .

(e ) Remove  the  O Ring  sea l s  f rom the  CO ad jus t ing  sc rew,  the  id le
ad jus t ing  sc rew and  the  pump in jec t ion  tube .

( f ) Clean  and  inspec t  The  ad jus t ing  sc rews  to  ensure  the i r  t apered  ends
are  no t  damaged  and  ensure  the  opening  th rough  the  in jec t ion  tube  i s
c lea r .

(g) Apply  suc t ion  to  the  s t aged  pu l ldown hose  to  check  the  opera t ion  of
the  d iaphragm.

(h) Remove  the  par t s  f rom the  c lean ing  so lu t ion  and  b low dry  wi th
compressed  a i r .  Ensure  a l l  passages  a re  c lea r .

( j ) Lubr ica te  the  be l l  c rank  shaf t ,  see  F igure  5 ,  I t em 15 ,  wi th  a  l igh t
smear  of  l i th ium grease  and  check  tha t  i t  opera tes  f ree ly .

3 .4 .6 Assemble  the  top  ha l f  o f  the  carbure tor ,  us ing  the  ca rbure tor  k i t  (See
Figure  5 )

(a ) Ins ta l l  the  main  je t  (7 )  in  the  unders ide  of  the  top .

(b ) Ins ta l l  the  aux i l i a ry  (1 )  and  id le  (2 )  j e t s  in  the  top .

NOTE

The auxi l ia ry  je t  wi l l  f i t  in  the  id le  je t  por t ,  bu t  the  id le  je t  wi l l  no t
f i t  in  the  aux i l i a ry  j e t  por t .

( c ) Ins ta l l  a  new sea l  on  the  acce le ra tor  pump shaf t  (4 )  wi th  the  l ip  fac ing
the  ca rbure to r .
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(d) Ins ta l l  the  l ever  (6 )  in  the  top  and  push  the  sha f t  th rough  the  top  and
in to  the  lever .  Secure  wi th  the  sc rew (5) .

(e ) Hook the  spr ing  of  the  needle  va lve  (18)  over  the  f loa t  a rm.

( f ) Ins ta l l  the  f loa t  (20)  in  the  top ,  ensur ing  the  need le  va lve  f i t s  in  the
sea t .

(g ) Ins ta l l  the  h inge  p in  (19)  to  sec ure  the  f loa t  to  the  top .

(h) Lubr ica te  the  choke  be l l  c rank  (15)  wi th  l i th ium-based  grease  and
ensure  i t  opera tes  f ree ly .

( j ) P lace  the  choke  cover  (12)  on  the  choke  body  (16) .  Ensure  the  spr ing
f i t s  over  the  be l l  c rank  (15) ,  the  opera t ing  lever  (14)  i s  to  the  le f t  o f
the  be l l  c rank  and  the  no tch  on  the  cover  i s  a l igned  wi th  the  no tch  on
the  body .

(k) Ins ta l l  the  th ree  Ph i l l ips -head  sc rews  (13)  and  f l a t  washers  and  t igh ten
(Check  to  ensure  there  i s  sp r ing  tens ion  on  the  opera t ing  lever  when
ro ta ted  c lockwise) .

(m) Hold  the  opera t ing  lever  fu l ly  c lockwise  and  ins ta l l  the  pu l ldown un i t
(10)  on  the  choke  body .

(n) Ins ta l l  the  ro l l  p in  (9 )  and  the  b rass  p in  (17)  to  secure  the  pu l ldown to
the  body .

(p ) Pos i t ion  the  choke  on  the  ca rbure tor  top ,  ensur ing  the  l inkage  rod  (8)
goes  in to  the  ny lon  connec tor  of  the  be l l  c rank  (15) .

(q) Secure  the  choke  wi th  th ree  Ph i l l ips -head  sc rews  (11)  and  lock
washers .

( r ) Measure  the  d i s tance  be tween  the  end  of  the  enr ichment  tube  (3)  and
the  top  o f  the  a tomizer ,  see  F igure  6 .  The  d i s tance  shou ld  be  24  mm
(I f  necessa ry ,  bend  the  tube  up  or  down un t i l  the  d i s tance  be tween  the
tube  and  a tomizer  i s  cor rec t ) .

3 .4 .7 Assemble  the  body  (See  F igure  4)

(a ) P lace  the  O r ing  (3 )  on  the  in jec t ion  tube  (2 )  and  inse r t  the  tube  in to
the  chamber .
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(b ) Inser t  the  suc t ion  va lve  (17)  in to  the  acce le ra to r  pump chamber  and
ins ta l l  the  re ta in ing  cap  (18) .  Press  the  cap  in to  p lace  over  the  va lve .

(c ) P lace  the  spr ing  (19)  in  the  pump chamber .

(d) Ligh t ly  lubr ica te  the  pump p is ton  cup  wi th  o i l  and  p lace  i t  in  the
chamber .

(e ) Secure  the  pump in  the  chamber  wi th  the  gu ide  r ing  (21) .

( f ) Ins ta l l  gaske t  (12)  on  the  par t  load  enr ichment  va lve  (11)  and  secure  i t
to  the  body  wi th  two  Phi l l ips -head  sc rews  (10)  and  f l a t  washers .
(Ensure  the  boss  wi th  the  ho le  faces  up) .

(g) P lace  O r ing  (4 )  on  the  CO ad jus t ing  sc rew (5)  and  ins ta l l  the  sc rew
in to  the  body  (Screw i t  a l l  the  way  in  and  then  unscrew i t  f ive  fu l l
tu rns ) .  NOTE:  Th i s  i s  on ly  an  approx imate  ad jus tment .

(h) Ins ta l l  the  ny lon  p lug  (6) .

NOTE

I f  the  carbure tor  i s  to  be  ins ta l led  on  the  veh ic le  immedia te ly  a f te r
rek i t t ing ,  ins ta l l  the  p lug  a f te r  the  f ina l  CO ad jus tment  has  been
comple ted .

( j ) P lace  O r ing  (14)  on  the  id le  ad jus tment  sc rew (13)  and  ins ta l l  the
screw (Screw i t  a l l  the  way  in  and  then  unscrew i t  two fu l l  tu rns )  .
NOTE:  This  i s  on ly  an  approx imate  ad jus tment .

(k) Ins ta l l  the  cu t -of f  va lve  (9) .

(m) Ins ta l l  the  p las t ic  washer  (7)  on  the  vacuum advance  tube  (8) .

(n) Us ing  a  wi re  fee le r  gauge  or  d r i l l  b i t ,  measure  the  gap  be tween  the
thro t t l e  va lve  and  the  th roa t  wal l  wi th  the  th ro t t l e  va lve  in  the  fu l ly
c losed  pos i t ion ,  see  F igure  7 .  The  gap  shou ld  be  0 .065  to  0 .075  mm ( I f
necessa ry ,  tu rn  the  sc rew (16)  un t i l  the  gap  i s  wi th in  the  spec i f i ed
l imi t s ) .  Ins ta l l  a  new nylon  p lug  (15) .

(p ) Ins ta l l  the  gaske t  (1 )  on  top  of  the  body .

Electronic documents are subject to change, before re-using refer to the DTICS web site to verify the current version.

Les documents électroniques peuvent être modifiés. Avant de réutiliser, toujours vérifier le site DTICS pour vous assurer de la version.



D-30-108-000/SF-001
ANNEX E

180

3 .4 .8 Assemble  the  sub-assembl ies  (See  F igure  3)

(a ) P lace  the  top  of  the  ca rbure tor  on  the  body  and  secure  wi th  four
Phi l l ips -head  sc rews  (4)  and  lock  washers .

NOTE

Opera te  the  acce le ra tor  pump to  ensure  the  l ever  i s  ac t ing  on  the  top
of  the  pump p is ton .

(b ) Ins ta l l  the  in te rmedia te  f l ange  (7)  to  the  body  and  loose ly  ins ta l l  the
socke t  head  sc rew (5)  and  spr ing  washer  th rough  the  acce le ra to r  cab le
bracke t .

( c ) Ins ta l l  the  two ,  socke t  head  th rough  bo l t s  (1 )  and  spr ing  washers
th rough  the  top ,  body  and  in to  the  in te rmedia te  f l ange .  T igh ten
a l l  th ree  sc rews .

(d) Ins ta l l  the  spacers ,  f l a t  washers  and  e las t ic  nu ts  (2 )  on  the  two
s tuds .

(e) Connec t  the  s taged  pu l ldown hose  (9 )  to  the  body .

( f ) Connec t  the  ca rbure tor  to  a  source  of  fue l  and  ho ld  the  ca rbure tor  over
a  funne l  and  measur ing  g lass  VW 119 ,  see  F igure  8 .

(g) Turn  the  choke  opera t ing  lever  so  tha t  the  choke  i s  fu l ly  open  and
s lowly  open  the  th ro t t l e  va lve  l ever  to  the  fu l ly  open  pos i t ion  ten
t imes  (a  min imum of  th ree  seconds  per  s t roke) .  The  amount  o f  fue l
co l lec ted  should  be  8 .5  to  11 .5  ml  (0 .299  to  0 .404  oz) .

(h) I f  the  fue l  co l lec ted  i s  no t  wi th in  the  spec i f ic  l imi t s ,  loosen  the
c lamping  sc rew on  the  th ro t t l e  cam and  tu rn  the  cam c lockwise  to
increase  the  fue l  in jec t ion  capac i ty  o r  counte r -c lockwise  to  decrease
in jec t ion  capac i ty ,  see  F igure  9 .  T igh ten  the  c lamping  sc rew.

3 .5 Standards . -  The  fo l lowing  l i s t s  the  s tandards  fo r  the  So lex  1 -B-1
carbure tor .

Descr ip t ion Standards

Dis tance  f rom end  of  Enr ichment  tube
to  top  of  Atomizer 24  mm

Thro t t l e  Va lve  gap 0 .065  to  0 .075  mm
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In jec t ion  Capac i ty 8 .5  to  11 .5  ml
(0 .299  to  0 .404  oz)

Choke  Valve  gap 3 .85  to  4 .15  mm

Cold  Id l ing  speed  3000  to  3600  RPM

Normal  Id l ing  speed  900  to  1000  RPM

CO conten t  0 .5  to  1 .5% by  vo lume

4. QUALITY ASSURANCE PROVISIONS

4 .1 Inspec t ion  requ i rements . -  DND Qual i ty  Assurance  a t  source  i s  r equ i red .
The  con t rac to r  i s  r espons ib le  fo r  ca r ry ing  ou t  inspec t ions  and  p rocess ing  to
mee t  qua l i ty  assurance  requ i rements  accep tab le  to  the  Qua l i ty  Assurance
Author i ty .

4 .1 .1 The  con t rac tor ' s  sys tem of  inspec t ion  sha l l  mee t  the  requ i rements  o f
AQAP-4 .

4 .1 .2 The  Qual i ty  Assurance  Author i ty  rese rves  the  r igh t  to  per form any
inspec t ions  cons idered  necessa ry  to  ensure  tha t  mate r ia l  and  se rv ices
conform to  spec i f i ed  and  con t rac tua l  r equ i rements .

5 . PRESERVATION, PACKAGING AND MARKING

5 .1 Prese rva t ion . -  A leg ib le  s tamped  or  engraved  meta l  p la te  sha l l  be
a t t ached  to  the  ca rbure to r  in  an  approved  loca t ion  showing  the  fo l lowing
informat ion :

(a ) Name of  the  f i rm or  workshop  tha t  rebu i l t  the  ca rbure tor .

(b ) Day ,  month  and  year  o f  the  ca rbure tor  rebu i ld .

(c ) F i rm or  workshop .

5 .1 .1 The  ca rbure to r  sha l l  be  p roper ly  supp l ied  wi th :

(a ) CF 942  -  NSN 8135-21-872-2435  -  Iden t i ty  and  Condi t ion  Tag.

(b ) CF 2248  -  NSN 7530-21-870-3866  -  Lubr ica t ion  Record  fo r  Sh ipment
and  Prese rva t ion  Tag .

(c ) The  NSN for  the  carbure tor .
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5 .1 .2 The  carbure tor  sha l l  be  comple te ly  d ra ined  of  a l l  fue l  and  wrapped  in
bar r i e r  paper  mate r ia l ,  NSN 8135-21-550-5745  and  sea led  wi th  t ape  p ressure
sens i t ive .

5 .2 Packag ing . -  The  wrapped  pump sha l l  be  p laced  in  a  po lyure thane  bag
wi th  suf f i c ien t  new des iccan t  bags  to  p reven t  condensa t ion  and  sea led .

5 .3 Mark ing . -  The  po lyure thane  bag  sha l l  con ta in  a  c lea r ly  marked  labe l
v i s ib le  f rom the  ou ts ide  wi th  the  fo l lowing  in format ion :

(a ) Name of  rebu i ld  cont rac tor  o r  workshop .

(b ) Work  order  number  of  rebui ld  cont rac tor  o r  workshop .

(c ) Carbure tor  NSN.

5 .4 Any o ther  packag ing  requ i rements  wi l l  be  spec i f i ed  in  the  con t rac t .

6. NOTES

6 .1 Order ing  da ta . -  Procurement  documents  should  spec i fy  the  t i t l e ,  number
and  da te  o f  th i s  spec i f ica t ion .

6 .2 Des ign  Author i ty. -  The  Des ign  Author i ty  i s  the  Di rec tor  o f  Suppor t
Vehic les  Engineer ing  and  Main tenance .

6 .3 Qual i ty  Assurance  Author i ty. -  The  Qual i ty  Assurance  Author i ty  wi l l  be
s t ipu la ted  in  the  con t rac t .

6 .4 Returnab le  par t s . -  Al l  components  cons idered  unserv iceab le  fo r  reuse
sha l l  be  re tu rned  to  DND through  the  Qual i ty  Assurance  Author i ty .
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Table  I  Carburetor  components

Figure Item NSN MRN Description Qty

1 1 5305-21-896-2218 N  019  908  1 Scr Socket Hd

(M6 X 100)

2

1 2 5310-12-142-8157 N  012  227  3 Washer - Spring
(A6 X 11 X 0.5)

2

1 4 5305-12-179-6755 B  049  129  189  A Scr Cheese Hd 2

1 5 5.18491.05 Jet - Auxiliary Fuel 1

1 6 5.18492.04 Jet - Idle 1

1 7 3.36045.00 Nut - Lock 3

1 8 3.36046.00 Washer 3

1 9 3.18788.00 Washer 6

1 10 5.19587.01 Cover - Choke 1

1 11 5.18579.00 Lever - Choke 1

1 12 3.33880.01 Roller 1

1 13 5365-12-156-4731 N  012  437  3 Circlip (7) 1

1 14 3.36669.12 Scr - Oval Hd 1

1 15 3.32308.00 Washer - Lock 1

1 16 3.3669.04 Scr - Oval Hd 1

1 17 3.3686.00 Washer - Lock 1

1 18 052  129  233 Nut - Hex 1

1 19 5305-21-896-2230 B  049  129  340 Scr - Oval Hd 3

1 20 5310-21-896-2240 B  111  129  147  A Washer 3
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Table  I  Carburetor  components  (cont 'd)

Figure Item NSN MRN Description Qty

1 21 5.17985.02 Cover - Complete

Carburetor

1

1 22 3.36669.12 Scr - Oval Hd 1

1 23 3.33792.00 Clip 1

1 24 5305-12-179-6754 B  049  129  189 Scr Cheese Hd 3

1 25 5.18583.01 Body - Choke 1

1 26 3.34752.00 Stud 1

1 27 5.18770.02 Unit - Pulldown 1

1 28 3.35900.00 Guard - Hose 1

1 29 3.32109.00 Pin 1

1 30 055  129  201  F Float w/Needle
Valve

1

1 31 036  129  189 Scr - Oval Hd 1

1 32 5.18597.00 Shaft - Pump 1

1 33 3.35180.00 Ring - V 1

1 34 3.35085.01 Pump - Lever 1

1 35 N  020  353  5 Hose 1

1 36 5305-12-179-6754 B  049  129  189 Scr - Cheese Hd 2

1 37 2910-12-179-6926 B  055  129  288  A Connector 1

1 38 3.33124.42 Jet - Main 1

2 1 3.36047.02 Gasket -
Carburetor Cover

1

2 2 3.36010.01 Ring - Guide 1
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Table  I  Carburetor  components  (cont 'd)

Figure Item NSN MRN Description Qty

2 3 4.07246.03 Piston - Pump 1

2 4 3.35847.00 Spring 1

2 5 3.35099.00 Cap 1

2 6 3.27204.00 Ball 1

2 7 5.18811.00 Scr - Adjusting 1

2 8 5.11282.01 Scr - CO Adjusting 1

2 9 3.31598.00 Seal 1

2 10 3.34520.00 Plug 2

2 11 3.35741.01 Gasket 1

2 12 4.07248.07 Valve Assy – Part
Load

1

2 13 5.18783.00 Scr - Cheese Hd 2

2 14 2915-12-179-3682 PE  20549 Valve - Cut-off 1

2 15 049  129  115  A Scr - Idle Speed
Adjust

1

2 16 K  32461 Seal 1

2 17 059  129  329  B Scr - Throttle Plate
Adj

1

2 18 2990-12-175-1914 049  129  761  E Flange -
Intermediate

1

2 21 5310-21-896-2239 B  049  129  157 Nut - Hex 1

2 22 5310-12-178-3673 3.25312.00 Washer - Lock 1

2 23 2910-21-896-1159 049  129  343  H Plate - Sector 1

Electronic documents are subject to change, before re-using refer to the DTICS web site to verify the current version.

Les documents électroniques peuvent être modifiés. Avant de réutiliser, toujours vérifier le site DTICS pour vous assurer de la version.



D-30-108-000/SF-001
ANNEX E

186

Table  I  Carburetor  components  (cont 'd)

Figure Item NSN MEN Description Qty

2 24 3.6669.04 Scr - Oval Hd l

2 25 3.32308.00 Washer - Lock 1

2 26 2910-21-896-1157 B  049  129  272  B Cam I

2 27 5365-21-895-4659 3.29418.00 Spacer I

2 28 2910-21-896-1160 B  049  129  351 Lever 1

2 29 5310-12-184-1891 3.24772.00 Washer - Spring 1

2 30 3120-21-896-3644 B  036  129  882  B Bushing 1

2 31 5360-21-896-3518 B  049  129  371  A Spring 1

2 32 3.1557.03 Ball i

2 33 3.36163.00 Ring - Filter i

2 34 3.18922.00 Spring 1

2 35 3.38699.00 Seal 1

2 36 5.18542.05 Tube – Injection
Pump

1

2 37 5305-12-156-4864 N  102  380 Scr - Hex Hd
(MS X 15)

1

2 38 5310-21-896-2646 N  012  241  8 Washer - Spring
(B8 X 15 X 0.8)

1

2 39 2990-12-175-1913 049  103  573  D Brkt – Accelerator
Cable

1

2 40 5305-12-140-8266 N  014  702  5 Scr - Socket Hd
(M6 X 15)

1

2 41 5310-12-142-8171 N  012  226  5 Washer - Spring
(B6 X 12 X 0.5)

1
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Table  II  Mandatory  parts  replacement

Figure Item NSN MRN Description Qty

1 33 3.35180.00 Ring - V 1

1 30 055  129  201  F Float w/Needle Valve 1

2 1 3.36047.02 Gasket Carburetor
Cover

1

2 3 4.07246.03 Piston Pump 1

2 4 3.35847.00 Spring 1

2 5 3.35099.00 Cap 1

2 6 3.27204.00 3all 1

2 2 3.36010.01 ling, Guide 1

2 35 3.38699.00 Seal 1

2 34 3.18922.00 Spring 1

2 32 3.1557.03 3all 1

2 12 4.07248.07 Valve Assy 1

2 9 3.31598.00 Seal 1

2 10 3.34520.00 Plug 2

2 11 3.35741.01 Basket 1

2 16 K32461 Seal 1

2910-21-900-2642 B  183  198  073 Kit Carburetor
Overall

1

2910-21-900-2949 049  198  571  B Kit Carburetor Gasket
Only

1
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Figure  1 Carburetor  and carburetor  co ver
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Figure  2 Carburetor  hous ing  parts
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Figure  3 Carburetor

Figure  4  Carburetor  body
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Figure  5 Top hal f  o f  carburetor

Figure  6 Carburetor  enr ichment  tube  measurement
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Figure  7 Carburetor  throt t le  va lve  cap measurement

Figure  8 Carburetor  inject ion  capac i ty  measurement
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Figure  9 Carburetor  throt t l e  cam
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Annex F

SPECIFICATION

FOR

REBUILDING THE LEECE NEVILLE 7518 JA 60 AND 100 AMP ALTERNATOR (USED

IN TRUCKS, UTILITY, LIGHT, 4 BY 4 MILITARY

DESIGN ILTIS CDN SERIES)

NSN 2920-21-896-1329 AND NSN 2920-21-896-1386

1. SCOPE

1 .1 Scope. -  Th i s  spec i f i ca t ion  covers  the  requ i rement  fo r  r ebu i ld ing  the
Leece  Nevi l l e  60  and  100  Amp a l te rna tors  used  in  Trucks ,  Ut i l i ty ,  L igh t ,  4
by  4  Mi l i t a ry  Des ign ,  I l t i s  Canad ian  Ser ies  used  by  the  Canad ian  Forces .
Th is  spec i f i ca t ion  inc ludes  rebu i ld  s t andards ,  p rocedures ,  t e s t ing ,  packag ing
and  qua l i ty  assurance  p rov is ions .

1 .2 Purpose. -  The  purpose  o f  th i s  spec i f i ca t ion  i s  to  es tab l i sh  h igh-qua l i ty
s tandards  fo r  rebu i ld ing  the  a l t e rna tors  to  p rov ide  long  t roub le - f ree  l i f e .

1 .3 Respons ib i l i ty. -  The  con t rac to r  sha l l  be  respons ib le  fo r  mee t ing  the
requ i rements  spec i f i ed  here in .

2. APPLICABLE DOCUMENTS

2 .1 Government  documents . -  The  fo l lowing  documents  form par t  o f  th i s
spec i f i ca t ion  to  the  ex ten t  spec i f i ed  here in .  Unless  o therwise  spec i f i ed ,  the
i s sue  o r  amendment  o f  documents  e f fec t ive  fo r  a  pa r t i cu la r  con t rac t  sha l l  be
tha t  in  e f fec t  on  the  da te  o f  the  reques t  fo r  p roposa l .

AQAP-4 NATO Inspec t ion  Sys tem Requi rements  fo r
Indus t ry

C-04-010-022/VP-001 Preserva t ion  fo r  S torage  and  Shipment  o f
Vehic les  and  Vehicu la r  Components

MIL-B-131 Bar r ie r  Mate r ia l ,  Wate r -Vapour  Proof ,
F lex ib le ,  Heavy  (36  inch  wide  ro l l )

D-84-010-001 /SF-001 Enamel ,  Alkyd ,  Lus t re less ,  In f ra red
Ref lec t ive ,  Camouf lage
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Copies  o f  th i s  spec i f i ca t ion  and  the  above  documents  may  be  ob ta ined  f rom
the  Depar tment  o f  Nat iona l  Defence ,  Ot tawa ,  Onta r io ,  K1A 0K2,  At ten t ions
DDDS 3-6 .

2 .2 Other  publ ica t ions . -  The  fo l lowing  documents  fo rm par t  o f  th i s
spec i f i ca t ion  to  the  ex ten t  spec i f i ed  here in .  Ef fec t ive  da tes  sha l l  be  those  in
ef fec t  on  the  da te  o f  manufac ture .  Source  i s  shown.

Canadian  Government  Publ i sh ing  Cent re .
Supply  and  Serv ices  Canada .  Ot tawa .  Onta r io .  K1A 0S9

CGSB M50 Pr imer ,  F lash  Dry ,  Black ,  50 ,  TOTRUST

1-GP-84 Pain t  Pr imer

43-GP-3M Standard  fo r  Tape ,  Adhes ive ,  P ressure
Sens i t ive ,  Wate r  Res i s tan t

3. REQUIREMENTS

3 .1 Genera l. -  The  con t rac to r  sha l l  r ebu i ld  each  a l t e rna to r  supp l ied  by  DND
in  accordance  wi th  the  requ i rements  o f  th i s  spec i f i ca t ion  us ing  the
procedures  and  s tandards  spec i f i ed  in  3 .4  and  3 .5 .

3 .1 .1 I f  the  a l t e rna tor  i s  be ing  rebu i ld  as  par t  o f  an  eng ine  assembly
rebu i ld ,  the  rebu i l t  a l t e rna to r  sha l l  be  ins ta l l ed  on  the  rebu i l t  eng ine
assembly .

3 .1 .2 I f  the  a l t e rna to r  i s  be ing  rebu i l t  a s  a  component  on ly ,  i t  sha l l  be
prese rved  and  packaged  as  de ta i l ed  in  5 .

3 .1 .3 The  a l t e rna to r  sha l l  be  t es ted  to  de te rmine  N/S  components  and  then
comple te ly  d i sassembled  and  a l l  components  l i s t ed  in  Tab le  I I I  sha l l  be
thoroughly  c leaned  before  be ing  inspec ted  fo r  condi t ion  and  wear .

3 .1 .4 Components  l i s t ed  in  Tab le  I I  -  Manda tory  Par t s  Replacement  sha l l  be
rep laced  wi th  new OEM par t s  dur ing  rebu i ld .

3 .1 .5 Any components  miss ing  f rom the  a l t e rna tor  a t  t ime  of  d i sassembly
wi l l  be  rep laced  wi th  new or  se rv iceab le  OEM components  a t  t ime  of
rebu i ld .

3 .1 .6 The  con t rac tor  sha l l  use  too l s  des igned  fo r  the  purpose  o f  the
opera t ion  to  be  per formed.
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3 .1 .7 The  con t rac tor  sha l l  ensure  tha t  a l l  components  a re  secured  as  per
Torque  S tandards  l i s ted  in  Table  IV.

3 .1 .8 Upon comple t ion  of  rebu i ld ,  the  a l t e rna tor  sha l l  cons i s t  o f  a l l  the
components  l i s t ed  in  Table  I .  F igures  1 ,  2  and  3  a re  p rov ided  for  component
iden t i f i ca t ion  and  loca t ion  wi th in  the  a l t e rna to r .

3 .1 .9 Upon comple t ion  of  rebu i ld ,  the  a l t e rna to r  sha l l  be  t e s ted  and  mus t
per form to  the  s tandards  as  l i s ted  in  3 .5 .

3 .2 Al te rna tor  components . -  The  fo l lowing  Tab le  l i s t s  a l l  o f  the
components  compr i s ing  the  Leese  Nevi l l e  60  and  100  Amp a l t e rna to r ;  see
Figures  1 ,  2  and  3  fo r  component  iden t i f i ca t ion  and  loca t ion  wi th in  the
a l te rna tor  assembly .

Table  I  Al ternator  components

Figure Item NSN MRN Description Qty

1 1 2920-21-896-1329 B  183  998  001 Alternator Assy
(60 Amp)

1

1 1 2920-21-896-1386 B  183  998  155 Alternator Assy
(100 Amp)

1

2 1 5310-00-276-8631 2771 Nut (1/4-20) 2

2 2 5310-00-775-5182 2523 Washer - Lock (1/4) 2

2 3 2920-21-896-1394 96225 Regulator Assy 1

2 4 5340-01-109-9818 78527 Cap 2

2 5 5310-00-429-3135 4340 Nut - Hex (10-24) 1

2 6 5310-00-775-5139 2434 Washer - Lock (ND-10) 1

2 7 5340-01-107-7039 77976 Plug 1

2 8 5977-00-764-5530 77302 Brush 2

2 9 5305-00-450-0464 58432 Screw - Terminal 1

2 10 5305-01-024-2204 78337 Screw (10-32 X 3/4) 2
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Table  I  Al ternator  components  (cont 'd)

Figure Item NSN MRN Description Qty

2 11 5310-00-775-5139 2434 Washer - Lock (ND 10) 2

2 12 5310-00-361-9897 2385 Washer - Guard 2

2 13 5310-01-023-8927 52066 Washer - Insulation 2

2 14 5961-01-034-0828 71181 Rectifier Assy - Neg 1

2 15 5305-00-451-1623 73543 Screw - Hex (6-32) 3

2 16 5340-00-431-7066 73760 2 lamp 1

2 17 5910-00-112-8051 73541 Capacitor Assy 1

2 18 5961-01-034-0829 71180 Rectifier Assy - Pos 1

2 19 5970-21-897-0353 73547 Bushing - Insulation 2

2 20 5970-00-160-4001 73546 Bushing - Insulation 2

2 21 5310-21-896-9757 99133 Washer - Guard 4

2 22 78336 Screw - Terminal 1

2 23 5970-21-897-0354 97379 Bushing - Insulation 2

2 24 71098 Housing Assy - Slip
Ring End

1

2 25 5330-00-019-0635 57597 O Ring 1

2 26 5305-00-777-2284 5179 Screw (10-32 X 1/2) 2

2 27 5310-00-429-3110 31587 Nut - Lock 3

2 28 5940-00-476-6763 73657 Jumper Assy 3

2 29 5310-00-429-3127 26175 Nut - Elastic (10-32) 3

2 30 5310-00-429-2686 73009 Hut (5/16-18) 1
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Table  I  Al ternator  components  (cont 'd)

Figure Item NSN MRN Description Qty

2 31 5310-00-032-1814 3231 Washer - Lock 1

2 32 5310-01-024-3109 2364 Nut (5/16-18) 1

2 33 5310-00-429-3156 59982 Nut (1/4-20) 1

2 34 5305-00-450-0461 73659 Screw - (10-32 X 1/2) 3

2 35 5970-00-472-4588 73635 Insulator 1

2 36 5961-01-129-1454 79026 Diode - Trio 1

2 37 5310-00-429-3453 75451 Washer - Belleville 3

2 38 5305-21-896-9749 96153 Screw - Pan Hd (10-32) 3

2 39 2920-21-896-1400 96235 Jumper 1

2 40 5940-01-103-8311 78705 Jumper 1

2 41 5330-00-406-0664 57611 Ring - Sealing 1

2 42 5977-01-105-2549 78524 Housing - Brush Holder 1

2 43 5305-00-984-6192 13622 Screw (8-32 X .44) 4

2 44 5310-01-024-3110 5622 Nut - Hex Hd (6-32) 2

2 45 5310-00-665-3803 Z 089 097 621 Washer - Lock
(ND 6S Proof)

2

3 1 5310-21-896-9753 74107 Nut - Hex (1/2-20) 1

3 2 5315-00-616-5523 5399 Key - Woodruff 1

3 3 3020-21-897-5891 3482132-1 Pulley 1

3 4 2920-21-896-1385 75633 Fan Assy 1

3 5 5365-21-896-7218 59324 Spacer - Fan 1
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Table  I  Al ternator  components  (cont 'd)

Figure Item NSN MRN Description Qty

3 6 5310-00-429-3453 75451 Washer - Belleville 3

3 7 5305-00-450-0462 59972 Screw (10-32 X 5/8) 3

3 8 3120-21-897-5886 96224 Insert - Mounting 2

3 9 2920-21-896-1387 77773 Housing - Drive End 1

3 10 3110-00-464-2614 57166 Bearing - (304) 1

3 11 3110-00-451-1534 59234 Retainer - Bearing 1

3 12 5305-00-450-0463 58754 Screw (10-32 X 7/16) 4

3 13 2920-21-896-1390 96202 Rotor and Slip Ring 1

3 14 6150-00-504-1822 30300 Wedge - Slot 1

3 15 3110-00-108-9248 26853 Bearing - (203) 1

3 16 5310-01-106-3630 57626 Washer - Insulation 1

3 17 2920-00-462-2278 57462 Slip Ring Assy 1

3 18 6115-01-204-2830 78649 Stator Assy -
w/Terminal 60 Amp

1

3 19 2920-21-896-1389 78751 Stator Assy -
w/Terminal 100 Amp

1

3 .3 Manda tory  par t s  r ep lacement . -  The  fo l lowing  Tab le  l i s t s  pa r t s  tha t  sha l l
be  rep laced  wi th  new OEM components  dur ing  a l te rna tor  rebu i ld ,  see  F igures
2  and  3  fo r  component  iden t i f i ca t ion  and  loca t ion  wi th in  the  a l t e rna tor
assembly .
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Table  II  Mandatory  parts  replacement

Figure Item NSN MRN Description Qty

2 1 5310-00-276-8631 2771 Nut (1/4-20) 2

2 2 5310-00-775-5182 2523 Washer - Lock (1/4) 2

2 4 5340-01-109-9818 78527 Cap 2

2 5 5310-00-429-3135 4340 Nut - Hex (10-24) 1

2 6 5310-00-775-5139 2434 Washer - Lock (ND-10) 1

2 7 5340-01-107-7039 77976 Plug 1

2 8 5977-00-764-5530 77302 Brush 2

2 9 5305-00-450-0464 58432 Screw - Terminal 1

2 10 5305-01-024-2204 78337 Screw (10-32 X 3/4) 2

2 11 5310-00-775-5139 2434 Washer - Lock (ND-10) 2

2 12 5310-00-361-9897 2385 Washer - Guard 2

2 13 5310-01-023-8927 52066 Washer - Insulation 2

2 15 5305-00-451-1623 73543 Screw - Hex (6-32) 3

2 16 5340-00-431-7066 73760 Clamp 1

2 19 5970-21-897-0353 73547 Bushing - Insulation 2

2 20 5970-00-160-4001 73546 Bushing - Insulation 2

2 21 5310-21-896-9757 99133 Washer - Guard 4

2 22 78336 Screw - Terminal 1

2 23 5970-21-897-0354 97379 Bushing - Insulation 2

2 25 5330-00-019-0635 57597 O Ring 1

2 26 5305-00-777-2284 5179 Screw - (10-32 X 1/2) 2
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Table  I I  Mandatory  parts  replacement  (cont 'd)

Figure Item NSN MRN Description Qty

2 27 5310-00-429-3110 31587 Nut - Lock 3

2 29 5310-00-429-3127 26175 Nut - Elastic (10-32) 3

2 30 5310-00-429-2686 73009 Nut (5/16 X 18) 1

2 31 5310-00-032-1814 3231 Washer - Lock 1

2 32 5310-01-024-3109 2364 Nut - (5/16-18) 1

2 33 5310-00-429-3156 59982 Nut - (1/4-20) 1

2 34 5305-00-450-0461 73659 Screw - (10-32 X 1/2) 3

2 35 5970-00-472-4588 73635 Insulator 1

2 12 5310-00-361-9897 2385 Washer - Guard 2

2 13 5310-01-023-8927 52066 Washer - Insulation 2

2 15 5305-00-451-1623 73543 Screw - Hex (6-32) 3

2 16 5340-00-431-7066 73760 Clamp 1

2 19 5970-21-897-0353 73547 Bushing - Insulation 2

2 20 5970-00-160-4001 73546 Bushing - Insulation 2

2 21 5310-21-896-9757 99133 Washer - Guard 4

2 22 78336 Screw - Terminal 1

2 23 5970-21-897-0354 97379 Bushing - Insulation 2

2 25 5330-00-019-0635 57597 O Ring 1

2 26 5305-00-777-2284 5179 Screw - (10-32 X 1/2) 2

2 27 5310-00-429-3110 31587 Nut - Lock 3

2 29 5310-00-429-3127 26175 Nut - Elastic (10-32) 3
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Table  I I  Mandatory  parts  replacement  (cont 'd)

Figure Item NSN MRN Description Qty

2 30 5310-00-429-2686 73009 Nut (5/16 X 18) 1

2 31 5310-00-032-1814 3231 Washer - Lock 1

32 5310-01-024-3109 2364 Nut - (5/16-18) 1

2 33 5310-00-429-3156 59982 Nut - (1/4-20) 1

2 34 5305-00-450-0461 73659 Screw - (10-32 X 1/2) 3

2 35 5970-00-472-4588 73635 Insulator 1

2 37 5310-00-429-3453 75451 Washer - Belleville 3

2 38 5305-21-896-9749 96153 Screw - Pan Hd (10-32) 3

2 41 5330-00-406-0664 57611 Ring - Sealing 1

2 43 5305-00-984-6192 13622 Screw - (8-32 X .44) 4

2 44 5310-01-024-3110 5622 Nut - Hex Hd (6-32) 2

2 45 5310-00-665-3803 Z  089
097  621

Washer - Lock
(ND 6S Proof)

2

3 1 5310-21-896-9753 74107 Nut - Hex (1/2-20) 1

3 2 5315-00-616-5523 6399 Key - Woodruff 1

3 6 5310-00-429-3453 75451 Washer - Belleville 3

3 7 5305-00-450-0462 59972 Screw - (10-32 X 5/8) 3

3 8 3120-21-897-5886 96224 Insert - Mounting 2

3 10 3110-00-464-2614 57166 Bearing - (304) 1

3 12 5305-00-450-0463 58754 Screw - (10-32 x 7/16) 4

3 14 6150-00-504-1822 30300 Wedge - Slot 1
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Table  I I  Mandatory  parts  replacement  (cont 'd)

Figure Item NSN MRN Description Qty

3 15 3110-00-108-9248 26853 Bearing - (203) 1

3 16 5310-01-106-3630 57626 Washer - Insulation

3 .4 Rebui ld  p rocedures . -  The  fo l lowing  p rov ides  the  s t ep-by-s tep
procedures  to  be  used  in  the  rebu i ld  o f  the  a l t e rna tor  assembly .

3 .4 .1 Pre-d i sassembly  tes t s . -  P r io r  to  d i sassembly  o f  the  a l t e rna to r ,  pe r fo rm
the  fo l lowing  tes t s  to  de te rmine  which  components  a re  unserv iceab le  and
mus t  be  rep laced .  Comple te  the  t es t s  in  the  o rder  p resen ted .

(a ) Outpu t  vo l t age  t es t

i P lace  the  a l t e rna to r  in  a  t e s t  s t and  and  run  i t  a t  approx imate ly
1200  RPM.

i i Measure  the  ou tpu t  vo l tage ,  i t  should  be  27 .9  to  28 .1  Vdc .

CAUTION

Do not  tu rn  the  ad jus t ing  sc rew too  fa r  in  e i the r  d i rec t ion  as
you  may  break  the  s top .

i i i  I f  ou tpu t  vo l tage  i s  no t  wi th in  the  spec i f ied  l imi t s ,  ad jus t  the
vol tage  by  removing  ny lon  p lug  (7)  F igure  2  and  tu rn ing  the
ad jus t ing  sc rew c lockwise  to  increase  vo l tage  and  counte r -
c lockwise  to  decrease  vo l tage .

iv  I f  outp ut  vo l tage  i s  n i l  o r  too  low and  cannot  be  increased ,
e i the r  the  a l t e rna tor ,  r egu la to r  o r  d iode  t r io  a re  a t  f au l t ;
pe r form a l te rna tor  oup tu t  vo l tage  t es t .

v I f  ou tpu t  vo l tage  i s  too  h igh  and  cannot  be  decreased ,  the
regu la to r  mus t  be  rep laced .

v i I f  outpu t  vo l tage  i s  wi th in  spec i f i ed  l imi t s  o r  can  be  ad jus ted  to
spec i f i ed  l imi t s ;  pe r form the  load  tes t .
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(b ) Output  vo l tage  load  tes t

i Run  the  a l t e rna tor  a t  approx imate ly  3000  RPM wi th  a  load  no t
exceed ing  ou tpu t  ra t ing  p laced  on  i t .

i i  Measure  the  ou tpu t  vo l tage ;  i t  should  be  a  min imum of  27  Vdc .

i i i  I f  ou tpu t  vo l tage  i s  l ess  than  27  vo l t s ,  per form the  a l te rna tor
fu l l - f i e lded  ou tpu t  vo l tage  t es t .

iv  I f  ou tpu t  vo l tage  i s  27  vo l t s  o r  h igher ,  a l l  major  components  o f
the  a l t e rna to r  a re  se rv iceab le ;  d i sassemble ,  c lean ,  and  rebu i ld
the  a l t e rna to r  us ing  manda tory  rep lacement  pa r t s  on ly .

(c ) Al te rna tor  fu l l - f i e lded  ou tpu t  vo l tage  tes t

i  Connec t  a  jumper  wi re  to  the  a l t e rna tor  nega t ive  t e rmina l .

i i  At tach  a  shor t  p iece  of  wi re  (eg ,  a  paper  c l ip )  to  the  o ther  end
of  the  jumper  cab le  and  inser t  the  wi re  in to  the  smal l  ho le  in  the
end  of  the  b rush  ho lder  so  tha t  the  wi re  con tac t s  the  ou te r  b rush
te rmina l ,  see  F igure  4 .

i i i  Run  the  a l t e rna to r  a t  approx imate ly  1200  RPM and  observe  the
output  vo l tage .

iv  I f  the  vo l tage  does  no t  r i se ,  the  fau l t  i s  wi th in ,  the  a l te rna tor
and  fur ther  t es t s  mus t  be  conduc ted  a t  t ime  of  d i sassembly .

v I f  the  vo l tage  r i ses ,  the  vo l tage  regu la to r  o r  d iode  t r io  a re  a t
fau l t  and  mus t  be  t es ted .

3 .4 .2  Disassembly . -  To  d i sassemble  the  a l t e rna to r ,  see  F igure  5  and  proceed
as  fo l lows .

NOTE

All  nu ts  and  bo l t s  a re  s tandard  s ize .

(a ) Hold  the  pu l ley  (22)  wi th  a  s t rap  wrench  and  remove  the  shaf t  nu t  (19)
and  washer  (20) .

(b ) Remove  the  pu l ley ,  fan  (23) ,  woodruf f  key  (21) ,  and  fan  spacer  (26) .
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(c ) Remove  the  nu ts  and  spr ing  (1  and  45)  f rom the  nega t ive  a l te rna tor
ou tpu t  t e rmina l  and  the  regu la to r  t e rmina l  to  f ree  the  copper  jumper
and  remove  copper  jumper .

(d) Remove  the  th ree  sc rews  (6 )  and  lock  washers  f rom the  t e rmina l  board
and  remove  the  d iode  t r io  (7 ) .

(e ) Remove  the  nu t  (2 )  and  lock  washer  (3 )  tha t  secure  the  d iode  t r io  l ead
to  the  regu la to r  (4 ) .

( f ) Remove  the  nu ts  (47) ,  lock  washers  (48) ,  nega t ive  jumper  (43)  and
sea l ing  washers  (49)  and  remove  the  regu la to r  and  brushes .

(g) Remove  the  four  sc rews  (50)  f rom the  ho lder  (51)  and  care fu l ly
remove  the  ho lder .

NOTE

Because  of  the  app l ica t ion  of  Loc t i t e  to  the  ho lder  sc rews ,  i t  may  be
necessary  to  app ly  hea t  to  the  sc rew heads  wi th  a  l a rge  so lder ing  i ron .
Af te r  hea t ing  the  sc rews ,  remove  them immedia te ly .

(h) Mark  the  d r ive  end  hous ing  (27)  and  s l ip  r ing  end  hous ing  (36)  to
ensure  cor rec t  assembly .  Do no t  mark  the  s ta to r  (14) .

( j ) Remove  the  se l f - lock ing  nu t s  (37) ,  th rough  bo l t s  (24)  and  washers
(25) .

CAUTION

I f  the  dr ive  end  hous ing  b inds  on  the  s ta tor ,  t ap  gen t ly  on  the
mount ing  ear  wi th  a  f ib re  hammer  to  loosen .  Ensure  tha t  the  dr ive  end
hous ing  separa tes  f rom the  s t a to r  and  the  s t a to r  r emains  a t t ached  to
the  s l ip  r ing  end  hous ing  to  avo id  damage  to  the  s ta to r  l eads .

(k) R emove  the  ro tor  (31)  and  dr ive  end  hous ing  assembly  (27)  f rom the
s ta tor  (14)  and  s l ip  r ing  end  hous ing  assembly  (36) .

(m) Remove  the  th ree  nu t s  (9 )  tha t  secure  the  s t a to r  l eads  to  the  t e rmina l
and  remove  the  s t a to r .

(n) Remove  the  nu t  (39)  f rom the  pos i t ive  ou tpu t  t e rmina l  bo l t  (17)  and
remove  the  bo l t  (17)  and  insu la t ing  bush ings  (38) .

Electronic documents are subject to change, before re-using refer to the DTICS web site to verify the current version.

Les documents électroniques peuvent être modifiés. Avant de réutiliser, toujours vérifier le site DTICS pour vous assurer de la version.



D-30-108-000/SF-001
ANNEX F

207

(p ) Remove  the  nu t  f rom the  nega t ive  ou tpu t  t e rmina l  bo l t  (13)  and
remove  the  bo l t ,  two  guard  washers  (41)  and  two f ib re  bush ings  (40) .

(q) Remove  the  capac i to r  (16)  connec ted  be tween  the  pos i t ive  rec t i f i e r
(11)  and  the  nega t ive  rec t i f i e r  (12) .

( r ) Remove  the  two sc rews ,  lock  washers ,  guard  washers  and  insu la t ing
washers  (15)  tha t  re ta in  the  lower  end  of  the  hea t  s inks .

( s ) Remove  the  hea t  s inks  and  no te  the  loca t ion  of  the  insu la t ing  washers .

( t ) Us ing  a  p ress  o r  pu l le r ,  r emove  the  d r ive  end  hous ing  (27)  and  bear ing
assembly  (28)  f rom the  ro to r  (31) .

(u ) Remove  the  four  sc rews  (30)  and  bear ing  re ta iner  (29) .

(v) Press  the  bear ing  (28)  f rom the  dr ive  end  hous ing .

3 .4 .3 Tes t s  and  inspec t ions . -  I f  dur ing  pre -d i sassembly  tes t s ,  the  a l t e rna tor
proved  to  be  fau l ty ,  ca r ry  ou t  the  fo l lowing  tes t s .

( a ) Pos i t ive  and  nega t ive  rec t i f i e r  d iode  t es t s

NOTE

I t  i s  no t  necessary  to  remove  the  rec t i f i e r  assembl ies  f rom the  end
hous ing  or  d i sconnec t  the  rec t i f i e r  l eads  in  o rder  to  t es t  the
assembl ies .  I f  the  assembl ies  a re  no t  removed ,  ensure  the  s ta to r  i s
removed .  Ensure  the  d iode  t r io  has  been  removed  f rom the  t e rmina l
board  and  d i sconnec t  the  capac i to r  connec ted  be tween  the  lower  end
of  the  rec t i f i e r  a ssembl ies .  Rec t i f i e r  d iodes  a re  t e s ted  to  ensure  tha t
the  d iodes  pass  cur ren t  in  one  d i rec t ion  on ly .  Diodes  should  be  tes ted
wi th  a  d iode  tes te r ,  bu t  an  ana log  ohmmeter  o r  ba t te r -powered  tes t
l igh t  can  be  used  as  a  subs t i tu te .  Diodes  tha t  a l low cur ren t  to  f low in
e i ther  d i rec t ion  a re  shor ted .  Diodes  tha t  do  no t  a l low cur ren t  to  f low
in  one  d i rec t ion  Only  a re  open .

i Connec t  one  lead  of  the  tes t  dev ice  to  a  d iode  lead  and  the  o ther
lead  to  the  hea t  s ink  of  tha t  d iode ,  see  F igure  6 .  Note  the
read ing .

i i Reverse  the  t es t  l eads  on  tha t  same d iode  and  hea t  s ink  and  no te
the  read ing .  The  ohmmeter  o r  t e s t  l igh t  mus t  ind ica te
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cur ren t  f low in  one  tes t  and  no  cur ren t  f low in  the  o ther  t es t .
Replace  the  rec t i f i e r  i f  necessary .

i i i Repea t  s teps  i  and  i i  fo r  each  of  the  f ive  remain ing  d iodes  and
the i r  cor responding  hea t  s inks .

(b ) Capac i to r  t e s t

NOTE

The  capac i to r  can  be  t es ted  wi th  e i the r  a  capac i to r  t e s te r  o r  an
ohmmeter .

i Connec t  the  pos i t ive  and  nega t ive  l eads  o f  a  t es te r  to  each  end
of  the  capac i to r  l eads .

i i I f  the  capac i to r  does  no t  ind ica te  0 .5  MFD and  200  work ing
vol t s  DC i t  mus t  be  rep laced .

i i i To  tes t  us ing  an  ohmmeter ,  connec t  the  pos i t ive  and  nega t ive
tes t  l eads  to  each  of  the  capac i to r  l eads .

iv I f  a  h igh  res i s tance  .  i s  ind ica ted ,  the  capac i to r  i s  se rv iceab le .

v I f  a  low res i s tance  i s  ind ica ted ,  the  capac i to r  i s  shor ted  or
leak ing  and  mus t  be  rep laced .

(c ) Rotor  g rounding  t es t

i Connec t  one  tes t  l ead  of  an  ohmmeter  to  the  ro tor  shaf t .

i i Touch  the  o ther  lead  to  each  of  t he  two  s l ip  r ings .

i i i I f  a  ze ro  o r  c lose  to  ze ro  read ing  i s  ob ta ined ,  the  ro tor  assembly
is  g rounded  and  mus t  be  rep laced .

(d) Rotor  co i l  r e s i s t ance  t e s t

i Touch  the  nega t ive  and  pos i t ive  l eads  o f  an  ohmmeter  to  the  two
s l ip  r ings .

i i I f  res i s tance  i s  no t  wi th in  the  spec i f ied  range  of  7 .2  to  7 .8
ohms ,  connec t  the  t es t  l eads  to  the  ro to r  co i l  so ldered
connec t ions  o f  the  two  s l ip  r ings .
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i i i I f  r es i s tance  i s  now wi th in  the  spec i f i ed  range ,  reso lder  the
ro tor  co i l  so lder  connec t ions .

iv I f  res i s tance  i s  s t i l l  no t  wi th in  the  spec i f i ed  range ,  r ep lace  the
ro to r  assembly .

(e) S ta to r  g rounding  tes t

NOTE

I f  the  s ta to r  wind ings  appear  to  be  char red ,  burned ,  o r  insu la t ion  i s
miss ing  and  bare  copper  wi re  i s  v i s ib le ,  r ep lace  the  s ta to r .

i Us ing  an  ohmmeter ,  check  fo r  g rounds  be tween  the  s t a to r  f rame
and  each  of  the  s ta tor  l eads .

i i I f  g rounding  i s  ind ica ted ,  rep lace  the  s ta to r .

( f ) S ta to r  phase  res i s t ance  t es t

i Us ing  an  ohmmeter  tha t  i s  capab le  o f  read ing  1 /1000  of  an  ohm
or  a  Whea ts tone  Br idge ,  check  the  s ta to r  phase  res i s tance  ac ross
pa i r s  o f  t e rmina l s  check ing  the  th ree  poss ib le  combina t ions .

i i Res i s tance  should  be  about  the  same for  each  of  the  th ree
phases ,  rep lace  the  s ta to r  i f  the re  i s  much  var ia t ion  in  the
res i s tance .

(g) Regu la to r  t e s t

i I f  dur ing  pre -d i sassembly  tes t s ,  i t  was  ind ica ted  tha t  the
regula tor  may  be  fau l ty ,  ins ta l l  i t  in  a  known se rv iceab le
a l t e rna tor  and  per form vo l tage  ou tpu t  t e s t s .

i i I f  t e s t  r esu l t s  ind ica te  tha t  the  regu la to r  i s  f au l ty ,  r ep lace  the
regu la to r .

(h) Diode  t r io  t es t

i I f  dur ing  pre -d i sassembly  tes t s ,  i t  was  ind ica ted  tha t  the  d iode
t r io  was  fau l ty ,  t e s t  the  d iode  t r io  wi th  an  ohmmeter  se t  on  the
RX1 ohm sca le .

i i Connec t  the  meter  nega t ive  lead  to  the  d iode  t r io  ou tpu t  l ead .
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i i i  Touch  the  pos i t ive  meter  l ead  to  each  of  the  th ree  d iode  t r io
te rmina l  pads ,  see  F igure  7 .

iv  I f  the re  i s  need le  def lec t ion  fo r  any  of  the  t e rmina l  pads ,
rep lace  the  d iode  t r io .

v Connec t  the  meter  pos i t ive  lead  to  the  d iode  t r io  ou tpu t  l ead .

vi  Touch  the  nega t ive  lead  to  each  of  the  th ree  te rmina l  pads .

vi i  Needle  def lec t ion  of  the  mete r  should  be  approx imate ly  the
same for  a l l  th ree  pads .

v i i i  I f  there  i s  no  needle  def lec t ion  or  a  g rea t  d i f fe rence  in
def lec t ion  on  any  one  of  the  th ree  pads ,  rep lace  the  d iode  t r io .

3 .4 .4  Inspec t ion

(a ) Clean  and  inspec t  the  fo l lowing  components  l i s ted  in  Table  I  fo r  wear
and  damage  and  rep lace  as  necessary .

Table  I I I  Components  requir ing  inspect ion

Figure Item NSN MRN Description Qty

2 24 71098 Housing Assy - Slip Ring
End

1

2 28 5940-00-476-6763 73657 Jumper Assy 3

2 39 2920-21-896-1400 96235 Jumper 1

2 40 5940-01-103-8311 78705 Jumper 1

2 42 5977-01-105-2549 78524 Housing - Brush Holder 1

3 3 3020-21-897-5891 8482132-1 Pulley 1

3 4 2920-21-896-1385 75633 Fan Assy 1

3 5 5365-21-896-7218 59324 Spacer - Fan 1

3 9 2920-21-896-1387 77773 Housing - Drive End 1
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Table  I I I  Components  requir ing  Inspect ion  (cont 'd)

Figu re I t em NSN MRN Descr ip t ion Qty

3 11 3110-00-451-1534 59234 Retainer - Bearing 1

3 .4 .5  Assembly . -  To  assemble ,  p roceed  as  fo l lows :

(a ) Replace  the  s l ip  r ing  and  bear ing .

NOTE

Place  the  new s l ip  r ing  in  a  warm p lace  so  tha t  i t  wi l l  p ress  on  eas i ly
wi thout  c rack ing .

i Us ing  a  so lder ing  i ron ,  remove  the  wi re  tha t  connec t s  the  ro tor
to  the  ou t s ide  s l ip  r ing .

i i Bend  the  unso ldered  wi re  un t i l  i t  i s  para l le l  to  the  shaf t .

i i i Unso lder  the  wi re  f rom the  ins ide  s l ip  r ing .

iv Us ing  a  gear  pu l le r  o r  a rbor  p ress ,  r emove  the  s l ip  r ing
assembly  and  the  insu la t ion  washer .

v Us ing  a  gear  pu l le r  o r  an  a rbor  p ress  wi th  f ix tu re  p la tes  beh ind
the  bear ing ,  remove  the  bear ing  f rom the  ro tor  shaf t .  Do  no t
lose  the  s lo t  wedge .

v i Ins ta l l  the  s lo t  wedge  in  the  shaf t  s lo t  and  p lace  the  new
bear ing  over  the  ro to r  shaf t .  Us ing  a  s leeve  tha t  con tac t s  the
inner  bear ing  race ,  p ress  the  bear ing  on ,  ensur ing  the  wedge
remains  in  p lace .

v i i P lace  a  new insu la t ion  washer  and  s l ip  r ing  assembly  on  the
ro tor  shaf t .  Ensure  the  wi re  s lo t s  a l ign  wi th  the  s lo t  in  the
shaf t .

NOTE

When ins ta l l ing  the  s l ip  r ing  assembly ,  use  on ly  enough  pressure  to
preven t  the  insu la t ion  washer  f rom turn ing .
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vi i i Press  the  s l ip  r ing  assembly  a l l  the  way  on to  the  shoulder .

ix Solder  the  ro tor  co i l  l eads  to  the  new s l ip  r ing  assembly  and
tes t  the  res i s tance  o f  the  so ldered  connec t ions .

x Place  the  ro to r  assembly  on  a  l a the  and  take  a  s l igh t  cu t  f rom
the  c i rcumference  o f  the  s l ip  r ings  to  ensure  the  r ings  a re
concen t r i c  wi th  the  ro to r  shaf t .  The  concen t r i c i ty  o f  the  s l ip
r ings  to  the  bear ing  sur faces  o f  the  shaf t  mus t  no t  exceed  0 .002
inches  to ta l  ind ica to r  read ing .

(b ) Us ing  an  a rbor  p ress ,  p ress  the  d r ive  end  hous ing  bear ing  in to  the
hous ing  as  fa r  as  poss ib le .

(c ) Ins ta l l  the  bear ing  re ta iner  wi th  four  sc rews .

(d) P lace  the  s l ip  r ing  end  of  the  ro tor  shaf t  on  an  a rbor  p ress ,  ensur ing
tha t  the  s l ip  r ings  a re  no t  damaged ,  and  press  the  d r ive  end  hous ing
onto  the  ro tor  shaf t .  Use  a  s leeve  to  ensure  p ressure  i s  app l ied  on ly
the  inner  race  of  the  dr ive  end  bear ing .

(e) Ins ta l l  the  t e rmina l  board  and  two sc rews .

( f ) P lace  the  pos i t ive  and  nega t ive  rec t i f i e r  assembl ies  in  the  s l ip  r ing
end hous ing .

(g) Ins ta l l  the  insu la t ion  bush ing  (1)  in  the  unders ide  o f  the  mount ing
hole  and  ins ta l l  the  sc rew (5)  wi th  the  lock  washer  (4 ) ,  guard  washer
(3)  and  insu la t ion  washer  (2 )  th rough  the  insu la t ion  bush ing  and
mount ing  ho le ,  see  F igure  8 .  Do  no t  t igh ten  the  sc rews  a t  th i s  t ime .

(h) Ins ta l l  an  insu la t ion  bush ing  (1)  on  each  s ide  of  the  end  hous ing  (4) .
Ins ta l l  the  pos i t ive  t e rmina l  bo l t  (3 )  in  the  top  of  the  pos i t ive  rec t i f i e r
assembly  (2 )  and  ins ta l l  a  nu t  (5 ) ,  see  F igure  9 .  T igh ten  the  nu t  and
screw.

( j ) Ins ta l l  the  nega t ive  t e rmina l  bo l t  (3 )  wi th  two  f ib re  bush ings  (1 )
be tween  the  four  guard  washers  (5)  [ two guard  washers  on  each  s ide  of
the  end  hous ing  (4 ) ] ,  th rough  the  nega t ive  rec t i f i e r  assembly  (2 )  and
end  hous ing .  Ins ta l l  a  nu t  (6 )  on  the  bo l t ,  see  F igure  10 .  T igh ten  the
nut  and  sc rew.

(k) Ins ta l l  the  capac i to r  and  capac i to r  t e rmina l s  on  the  bo t tom of  the
rec t i f i e r  a ssembl ies  wi th  se l f - t app ing  sc rews .  Remove  the  pa in t  f rom
around  the  ho les  before  ins ta l l ing  the  leads .
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(m) P lace  a  rec t i f i e r  t e rmina l  on  each  of  the  th ree  t e rmina l  sc rews  of  the
te rmina l  board .  When  ins ta l l ing  rep lacement  rec t i f i e r s ,  r emove  pa in t
f rom the  t e rmina l s  and  ins ta l l  a  pos i t ive  and  nega t ive  rec t i f i e r
te rmina l  on  each  te rmina l  board  sc rew.

(n) Ins ta l l  a  new O r ing  in  the  bear ing  bore  o f  the  s l ip  r ing  end  hous ing .

(p ) Remove  the  pa in t  f rom the  t e rmina l s  and  ins ta l l  the  s ta to r  on  the  s l ip
r ing  end  hous ing .  P lace  the  s t a to r  l eads  on  the  th ree  t e rmina l  board
screws .  Ensure  the  assembly  sc rew ho les  in  the  s ta to r  and  the  s l ip  r ing
end  hous ing  a re  a l igned .

(q) Ensure  the re  i s  c lea rance  be tween  the  ro to r  and  rec t i f i e r  and  c lea rance
be tween  the  ro tor  and  s ta to r  l eads .

( r ) Secure  the  rec t i f i e r  and  s ta to r  l eads  wi th  se l f - lock ing  nu ts .

( s ) Suppor t  the  s l ip  r ing  end hous ing  on  f l a t  p la tes  in  an  a rbor  p ress ,
ensur ing  c lea rance  i s  p rov ided  fo r  the  s l ip  r ing  to  pass  th rough  the
hous ing ,  and  press  the  s l ip  r ing  end  bear ing  in to  the  s l ip  r ing  end
hous ing  by  press ing  on  the  ro to r  shaf t .

NOTE

Ensure  the  hous ing  marks  and  the  assembly  sc rew ho les  a re  a l igned  in
the  s l ip  r ing  end  hous ing ,  s ta to r  and  dr ive  end  hous ing .

( t ) Ins ta l l  the  th ree  th rough  bo l t s  and  washers  th rough  the  s l ip  r ing  end
hous ing ,  s ta to r  and  dr ive  end  hous ing .

(u ) Ins ta l l  the  e las t ic  lock  nuts  on  the  th r ough  bo l t s  and  to rque  to  565  to
678 Ncm (50  to  60  in  lb) .

(v) Ensure  the  sea l ing  r ing  i s  p roper ly  ins ta l l ed  in  the  b rush  ho lder
hous ing .

(w) Apply  Loc t i t e  No.  242  to  the  th reads  and  ins ta l l  the  b rush  ho lder
hous ing  wi th  the  four  No.  8  round  head  sc rews .  Remove  the  t ape  f rom
the  hous ing .

(x ) Inse r t  the  ou te r  b rush  and  spr ing  assembly  in to  the  hous ing  and
compress  the  b rush  spr ing  wi th  a  smal l  sc rewdr iver .  Whi le  ho ld ing  the
spr ing  compressed ,  inse r t  a  s t i f f  p iece  o f  wi re  th rough  the  top  ho le  in
the  rear  o f  the  hous ing  so  tha t  the  spr ing  wi l l  be  he ld  in  the
compressed  pos i t ion .
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(y) Ins ta l l  and  compress  the  second  b rush  and  spr ing  and  push  the  wi re
fa r ther  in to  the  b rush  hous ing  to  ho ld  the  second  brush  in  the
compressed  pos i t ion  a l so .

(z ) Care fu l ly  push  the  regu la to r  in to  the  b rush  hous ing  un t i l  the  regu la to r
contac t s  the  b rushes .

( aa ) On the  pos i t ive  s ide  o f  the  regu la to r ,  ins ta l l  a  sea l ing  washer ,  jumper ,
spr ing  washer  and  nu t .  Hand  t igh ten  the  nu t  whi le  f i rmly  ho ld ing  the
regula tor  in  pos i t ion .

(ab) O n the  nega t ive  s ide ,  ins ta l l  a  sea l ing  washer ,  jumper ,  lock  washer
and  nu t  on  the  nega t ive  ou tpu t  t e rmina l .  Hand  t igh ten  the  nu t .

( ac ) Ins ta l l  the  copper  jumper  wi re  on  the  nega t ive  ou tpu t  t e rmina l  and  the
regu la to r  t e rmina l .

(ad) Ins ta l l  a  nu t  on  each  termina l  and  t igh ten .

CAUTION

To preven t  damage  to  the  regu la to r ,  ensure  the  wi re  tha t  compresses
the  spr ings  i s  r emoved  before  to rqu ing  the  nu t s .

(ae) Remove  the  wi re  tha t  compresses  the  sp r ings  and  to rque  the  nu t s  to
113 to  136 Ncm (10  to  12  in  lb) .

( a f ) Ins ta l l  the  d iode  t r io  wi th  the  th ree  sc rews  and  washers .

(ag) Ins ta l l  the  d iode  t r io  l ead  to  the  t e rmina l  on  the  regu la to r  and  ins ta l l
the  lock  washer  and  nu t .

(ah) Ins ta l l  a  s t r ip  o f  t ape  over  the  two holes  in  the  brush  ho lder  hous ing .

(a j ) Ins ta l l  the  fan  spacer  on  the  shaf t  and  ins ta l l  the  woodruf f  key ,  fan ,
pu l ley ,  washer  and  nu t .

(ak) Hold  the  pu l ley  wi th  a  s t rap  wrench  and  to rque  the  nu t  be tween  60  and
70 Nm (45  to  50  f t  lb ) .

(am) Tes t  the  a l t e rna tor  on  a  p roper  t es t  b lock  or  by  means  o f  a  t es t  se t -up .
Af te r  the  ba t te ry  has  been  connec ted ,  f l ash  the  f i e ld  by  connec t ing  a
jumper  wi re  to  the  d iode  t r io  t e rmina l  pad  on  top  of  the  regu la tor  and
momentar i ly  touch ing  the  o ther  end  of  the  wi re  to  the  a l t e rna tor
pos i t ive  (+)  t e rmina l .
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3 .5 Rebui ld  s t andards . -  The  fo l lowing  s tandards  wi l l  be  s t r i c t ly  adhered  to
when  de te rmin ing  the  se rv iceab i l i ty  o f  the  components .  For  s t andards  no t
l i s ted  here in ,  the  con t rac tor  sha l l  use  good  judgement  to  the  min imum of
SAE Standards  and  Prac t ices .  I f  the  se rv iceab i l i ty  o f  a  component  i s  in
doubt ,  the  component  sha l l  be  rep laced  and  he ld  fo r  QA inspec t ion  and
dec i s ion .

Descr ip t ion Standards

Rec t i f i e r  Assy  -  Nega t ive Pass  cur ren t  in  one  d i rec t ion  on ly

Rec t i f i e r  Assy  -  Pos i t ive Pass  cur ren t  in  one  d i rec t ion  on ly

Capac i to r  Assy Minimum 0 .5  MFD and  200  work ing  vo l t s
DC

Rotor  and  S l ip  Rings Not  Grounded

Rotor  Coi l 7 .2  to  7 .8  ohms  res i s t ance

Sta to r  Assy Not  Grounded

Res i s t ance Approx imate ly  the  same  fo r  a l l  th ree
phases

Regula to r  Assy  -  Brush  Length Minimum 4 .7  mm (3 /16  in . )

Diode  Tr io Pass  cur ren t  in  one  d i rec t ion  on ly
Approx  same res i s tance  in  a l l  th ree  d iodes

Sl ip  Ring  to  Bear ing  Sur face
Concen t r i c i ty Max 0 .002  in .

3 .6 Torque  s tandards . -  The  fo l lowing  Tab le  l i s t s  the  to rque  s tandards  tha t
sha l l  be  used  when  rebu i ld ing  the  a l t e rna to r  assembly .
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Table  IV Torque  s tandards

Fig Item Description Nm FT LB

3 7 Through Bolts 565-678 Ncm 50-60 in lb

2 44 Regulator Terminal Nuts 113-136 Ncm 10-12 in lb

3 2 Pulley Nut 60-70 Nm 45-50 ft lb

4 . QUALITY ASSURANCE PROVISIONS

4 .1 Inspec t ion  requ i rements . -  DND Qual i ty  Assurance  a t  source  i s  r equ i red .
The  con t rac to r  i s  r espons ib le  fo r  ca r ry ing  ou t  inspec t ions  and  p rocess ing  to
mee t  qua l i ty  assurance  requ i rements  accep tab le  to  the  Qua l i ty  Assurance
Author i ty .

4 .1 .1 The  con t rac tor ' s  sys tem of  inspec t ion  sha l l  mee t  the  requ i rements  o f
AQAP-4 .

4 .1 .2 The  Qual i ty  Assurance  Author i ty  rese rves  the  r igh t  to  per form any
inspec t ions  cons idered  necessa ry  to  ensure  tha t  mate r ia l  and  se rv ices
conform to  spec i f i ed  and  con t rac tua l  r equ i rements .

5 . PAINTING, PRESERVATION, PACKAGING AND MARKING

5 .1 Pa in t ing . -  The  pu l ley  and  fan  sha l l  be  pa in ted  in  accordance  wi th  CGSB
M50,  Pr imer ,  f l a sh  d ry ,  b lack ,  50 ,  "TOTRUST" .  The  a l t e rna to r  sha l l  no t  be
pa in ted .

5 .2 Prese rva t ion . -  Af te r  f ina l  accep tance  by  Qual i ty  Assurance  Author i ty ,
the  con t rac tor  sha l l  a f f ix  a  l eg ib le ,  s t amped  or  engraved  meta l  p la te  to  the
a l te rna tor  in  an  approved  loca t ion  showing  the  fo l lowing  in format ion .

(a ) Name of  the  f i rm or  workshop  tha t  rebu i l t  the  a l t e rna tor .

(b ) Day ,  month  and  year  o f  a l t e rna tor  rebu i ld .

(c ) F i rm or  workshop  order  number .
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5 .2 .1 The  a l t e rna tor  sha l l  be  p roper ly  suppl ied  wi th :

(a ) CF 942  -  NSN 8135-21-872-2435  -  Iden t i ty  and  Condi t ion  Tag .

(b ) The  app l icab le  NSN for  the  a l t e rna to r .

5 .2 .2 The  a l t e rna tor  sha l l  be  wrapped  in  bar r ie r  mate r ia l  MIL-B-131  and
sea led  wi th  t ape  p ressure  sens i t ive  43-GP-3M.

5 .3 Packag ing . -  The  wrapped  a l t e rna tor  sha l l  then  be  p laced  in  i t s  sh ipp ing
and  s to rage  con ta iner  and  sea led .

5 .3 .1 The  sh ipp ing  and  s to rage  con ta iner  sha l l  con ta in  suf f ic ien t  pack ing
mate r ia l  to  p reven t  movement  and  damage  to  the  a l t e rna to r  and  suf f i c ien t
new dess ican t  bags  to  p reven t  condensa t ion .

5 .3 .2 Pr io r  to  use ,  the  con ta iner  sha l l  be  p laced  in  Class  "S"  condi t ion  by
rep lac ing  hardware  fo r  the  l id ,  pa tch ing  ho les  as  requ i red ,  and  app ly ing  one
coa t  o f  p r imer  to  l -GP-84  and  one  coa t  o f  enamel  pa in t  to  D-84-010-001/SF-
001 ,  the  co lour  sha l l  conform to  1 -GP-12C o l ive  d rab  No.  503-321 .

5 .4 Mark ing . -  The  sh ipp ing  and  s to rage  con ta ine r  sha l l  have  the  fo l lowing
s tenc i l led  on  each  end .

(a ) The  app l icab le  NSN for  the  a l t e rna t or .

(b ) The  descr ip t ion .

(c ) The  appl icab le  MRN.

(d) Qty.

(e) Weight .

( f ) Date  o f  rebu i ld .

5 .4 .1 The  fo l lowing  sha l l  be  s t enc i l l ed  on  bo th  s ides :

"REUSABLE CONTAINER DO NOT DESTROY CF PROPERTY".

5 .4 .2 A CF 941A,  NSN 7690-21-868-6739 ,  Iden t i ty  and Condi t ion  Labe l
proper ly  f i l l ed  ou t  wi l l  be  s tap led  to  the  con ta iner .

5 .5 Any fur ther  p rese rva t ion ,  packag ing  or  mark ing  ins t ruc t ions  wi l l  be
s t ipu la ted  in  the  con t rac t .
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6. NOTES

6 .1 Order ing  da ta . -  Procurement  documents  should  spec i fy  the  t i t l e ,  number
and  da te  o f  th i s  spec i f ica t ion .

6 .2 Des ign  Author i ty. -  The  Des ign  Author i ty  i s  the  Di rec tor  o f  Suppor t
Vehic les  Engineer ing  and  Main tenance .

6 .3 Qual i ty  Assurance  Author i ty. -  The  Qual i ty  Assurance  Author i ty  wi l l  be
s t ipu la ted  in  the  con t rac t .

6 .4 Returnab le  par t s . -  Al l  components  no t  mee t ing  s tandards  sha l l  be
re tu rned  to  DND through  the  Qual i ty  Assurance  Author i ty .
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Figure  1 Alternator  assembly
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Figure  2 Al ternator  parts
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Figure  3 Al ternator  parts
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Figure  4 Ful l  f i e ld ing  the  a l ternator
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Figure  5 Al ternator
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Figure  6 Rect i f ier  tes t  po ints

Figure  7 Diode  tr io
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Figure  8 Insta l la t ion  of  rect i f i er  assembly

Figure  9 Pos i t ive  terminal  assembly
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Figure  10 Negat ive  terminal  assembly
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Annex G

SPECIFICATION

FOR

REBUILDING THE VW 1.7 LITRE ENGINE FLYWHEEL ASSEMBLY

USED IN TRUCKS, UTILITY, LIGHT, 4 BY 4 MILITARY DESIGN ILTIS CDN SERIES

NSN 2805-12-172-8349

1 . SCOPE

1 .1 Scope. -  Th i s  spec i f i ca t ion  covers  the  requ i rement  fo r  r ebu i ld ing  the
f lywhee l  o f  the  VW 1 .7  l i t re  eng ine  used  in  Trucks ,  Ut i l i ty ,  L igh t ,  4  by  4
Mi l i t a ry  Des ign ,  I l t i s  Canad ian  Ser ies  used  by  the  Canad ian  Forces .  Th is
spec i f i ca t ion  inc ludes  rebu i ld  s t andards ,  p rocedures ,  p rese rva t ion  and
packag ing  and  qua l i ty  assurance  p rov i s ions .

1 .2 Purpose. -  The  purpose  o f  th i s  spec i f i ca t ion  i s  to  es tab l i sh  h igh-qua l i ty
s tandards  fo r  rebu i ld ing  the  f lywhee l .

1 .3 Respons ib i l i ty. -  The  con t rac to r  sha l l  be  respons ib le  fo r  mee t ing  the
requ i rements  spec i f i ed  here in .

2 . APPLICABLE DOCUMENTS

2 .1 Government  documents . -  The  fo l lowing  documents  fo rm par t  o f  th i s
spec i f i ca t ion  to  the  ex ten t  spec i f i ed  here in .  Unless  o therwise  spec i f i ed ,  the
i s sue  o r  amendment  o f  documents  e f fec t ive  fo r  a  pa r t i cu la r  con t rac t  sha l l  be
tha t  in  e f fec t  on  the  da te  o f  the  reques t  fo r  p roposa l .

AQAP-4 NATO Inspec t ion  Sys tem Requi rements  fo r
Indus t ry

C-04-010-022/VP-001 Preserva t ion  fo r  S torage  and  Shipment  o f
Vehic les  and  Vehicu la r  Components

MIL-B-131 Barr ie r  Mate r ia l ,  Wate r -Vapour  Proof ,
F lex ib le ,  Heavy  (36  inch  wide  ro l l )

Copies  o f  th i s  spec i f i ca t ion  and  the  above  documents  may  be  ob ta ined  f rom
the  Depar tment  o f  Nat iona l  Defence ,  Ot tawa ,  Onta r io ,  K1A 0K2,  At ten t ion :
DDDS 3-6 .
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2 .2 Other  publ ica t ions . -  The  fo l lowing  documents  fo rm par t  o f  th i s
spec i f i ca t ion  to  the  ex ten t  spec i f i ed  here in .  Ef fec t ive  da tes  sha l l  be  those  in
ef fec t  on  the  da te  o f  manufac ture .  Source  i s  shown.

Canadian  Government  Publ i sh ing  Cent re .
Supply  and  Serv ices  Canada .  Ot tawa .  Onta r io .  K1A 0S9

1-GP-105 Pr imer ,  Quick  Dry ing

43-GP-3M Standard  fo r  Tape ,  Adhes ive ,  P ressure
Sens i t ive ,  Wate r  Res i s tan t .

CAN2-3 .8M Dry  Clean ing  So lven t

3. REQUIREMENTS

3 .1 Genera l. -  The  con t rac to r  sha l l  r ebu i ld  each  f lywhee l  supp l ied  by  DND
in  accordance  wi th  the  requ i rements  o f  th i s  spec i f i ca t ion  us ing  the
procedures  spec i f ied  in  3 .3 .

3 .1 .1 I f  the  f lywhee l  i s  be ing  rebu i l t  a s  pa r t  o f  an  eng ine  assembly  rebu i ld ,
i t  sha l l  be  ins ta l l ed  on  the  rebu i l t  eng ine  assembly  fo r  eng ine  t es t ing  and
then  preserved  and  packaged  as  spec i f ied  here in  and  p laced  in  the  con ta iner
wi th  the  engine .

3 .1 .2 I f  the  f lywhee l  i s  be ing  rebu i l t  a s  a  component  on ly ,  i t  sha l l  be
prese rved  and  packaged  as  de ta i l ed  in  5 .

3 .1 .3 The  f lywhee l  sha l l  be  thoroughly  c leaned  wi th  d ry  c lean ing  so lven t
CAN2-3 .8M or  commerc ia l  equ iva len t  and  d r ied  wi th  compressed  a i r  be fore
be ing  inspec ted  for  condi t ion  and  wear .

3 .1 .4 I f  in  the  judgement  o f  the  con t rac tor ,  the  f lywhee l  i s  cons idered
unserv iceab le ,  i t  sha l l  be  rep laced  wi th  a  new or  se rv iceab le  OEM f lywhee l .
The  Qual i ty  Assurance  Author i ty  sha l l  be  consu l ted  in  a l l  such  cases .

3 .1 .5 The  con t rac tor  sha l l  use  too l s  des igned  fo r  the  purpose  o f  the
opera t ion  to  be  per formed.

3 .1 .6 Upon comple t ion  of  rebu i ld ,  the  f lywhee l  sha l l  cons i s t  o f  a l l  the
components  l i s ted  in  Table  I .

3 .2 Flywhee l  components . -  The  fo l lowing  Tab le  l i s t s  the  components
compr is ing  the  VW 1 .7  l i t re  eng ine  f lywhee l ;  re fe r  to  F igure  1  for
component  iden t i f i ca t ion .
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Table  I  F lywhee l  components

Item NSN MRN Description Qty

1 2805-12-172-8349 056  105  269  N Flywheel Assy 1

2 056  105  275  A Gear - Starter Ring 1

3 5315-21-896-2456 N  043  205  1 Pin - Dowel (4H8 X 24) 2

4 5315-12-124-0017 N  013  210  1 Pin - Dowel (6M6 X 16) 3

5 5305-12-179-5384 N  900  720  02 Scr - c/w Washer
(M10 X 1 X 20)

6

3 .3 Flywhee l  rebu i ld  p rocedures . -  The  fo l lowing  prov ides  the  s tep  by  s tep
procedures  fo r  recondi t ion ing  the  VW 1 .7  l i t r e  eng ine  f lywhee l .

3 .3 .1 Clean ing  and  inspec t ion

(a ) Clean  the  f lywhee l  in  d ry  c lean ing  so lven t  and  b low dry  wi t h
compressed  a i r .

(b ) Inspec t  the  f lywhee l  c lu tch  sur face  fo r  s igns  o f  hea t  c racks  and  burns .
Replace  the  f lywhee l  i f  these  condi t ions  ex is t .

( c ) Inspec t  the  dowels  to  ensure  they  a re  t igh t  and  no t  ben t .  Replace  as
requ i red .

(d) Inspec t  the  r ing  gear  fo r  b roken  or  ch ipped  tee th  and  rep lace  the  r ing
gear  i f  necessary .

3 .3 .2 Replace  f lywhee l  r ing  gear

(a ) Cent re  punch  two ho les  on  the  r ing  gear ,  loca ted  2 .5  mm and  7 .5  mm
from the  ins ide  d iameter  o f  the  gear  and  in  l ine  wi th  the  low par t  o f  a
too th ,  see  F igure  2 .  Us ing  a  3 .5  mm dr i l l ,  d r i l l  bo th  ho les  to  a  dep th
of  6 .5  mm.

(b ) Cut  th rough  the  remain ing  meta l  wi th  a  hacksaw and  co ld  ch i se l  un t i l
the  r ing  gear  b reaks  away  f rom the  f lywhee l .

( c ) Ensure  the  f lywhee l  su r face  and  the  inner  c i rcumference  o f  the  r ing
gear  a re  f ree  o f  d i r t  and  rough  spo ts .

Electronic documents are subject to change, before re-using refer to the DTICS web site to verify the current version.

Les documents électroniques peuvent être modifiés. Avant de réutiliser, toujours vérifier le site DTICS pour vous assurer de la version.



D-30-108-000/SF-001
ANNEX G

230

(d) P lace  the  f lywhee l  on  a  wood sur face  wi th  the  c lu tch  sur face  fac ing
down.

(e) P lace  the  r ing  gear  on  the  f lywhee l  wi th  the  beve l  on  the  ins ide
d iamete r  fac ing  towards  the  f lywhee l ,  see  F igure  3 .

( f ) P lace  a  p iece  o f  50 /50  so lder  on  the  upper  face  o f  the  gear .

(g) Press  the  so lder  down and  ensure  i t  makes  good  contac t  wi th  the  gear .

(h) Hold  the  gear  away  f rom the  f lywhee l  wi th  tongs  and  hea t  the  gear
wi th  a  weld ing  to rch ,  running  the  f l ame a round  the  gear  to  ob ta in  even
hea t ing .  Do  no t  d i rec t  the  f l ame a t  the  so lder .

( j ) When  the  so lder  beg ins  to  mel t ,  approx imate ly  200°C,  b rush  o f f  the
so lder  and  ins ta l l  the  gear  on  the  f lywhee l .

(k) Dr ive  the  gear  even ly  in to  pos i t ion  a t  d iagona l ly  oppos i te  pos i t ions  on
the  upper  face ,  us ing  a  b rass  d r i f t  and  hammer .

(m) Al low the  gear  to  coo l  and  check  for  t igh tness .

4 . QUALITY ASSURANCE PROVISIONS

4 .1 Inspec t ion  requ i rements . -  DND Qual i ty  Assurance  a t  source  i s  r equ i red .
The  con t rac to r  i s  r espons ib le  fo r  ca r ry ing  ou t  inspec t ions  and  p rocess ing  to
meet  Qual i ty  Assurance  Author i ty .

4 .1 .1 The  con t rac tor ' s  sys tem of  inspec t ion  sha l l  mee t  the  requ i rements  o f
AQAP-4 .

4 .1 .2 The  Qual i ty  Assurance  Author i ty  rese rves  the  r igh t  to  per form any
inspec t ions  cons idered  necessa ry  to  ensure  tha t  mate r ia l  and  se rv ices
conform to  spec i f i ed  and  con t rac tua l  r equ i rements .

5 . PAINTING, PRESERVATION, PACKAGING AND MARKING

5 .1 Pa in t ing . -  The  comple te  f lywhee l  sha l l  be  coa ted  wi th  a  0 .0015  inch
coa t  o f  red  ox ide  pr imer ,  qu ick  dry ing  1-GP-105 .

5 .2 Prese rva t ion . -  Af te r  f ina l  r ebu i ld  accep tance  by  Qua l i ty  Assurance
Author i ty ,  the  con t rac to r  sha l l  p lace  the  f lywhee l  in  the  fo l lowing  manner :
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(a ) The  f lywhee l  sha l l  be  wrapped  in  bar r ie r  mate r ia l  MIL-B-131  and
sea led  wi th  t ape  p ressure  sens i t ive  43-GP-3M.

(b ) The  s ix  mount ing  capscrews  sha l l  be  kep t  in  the i r  o r ig ina l  packaging
or  p laced  in  a  po lyure thane  bag  wi th  the i r  Descr ip t ion  and  NSN and
sea led .

5 .3 Packag ing . -  A leg ib le  s tamped  or  engraved  meta l  p la te  sha l l  be  a t t ached
to  the  f lywhee l  in  an  approved  loca t ion  showing  the  fo l lowing  in format ion :

(a ) Name of  f i rm or  workshop  tha t  rebu i l t  the  f lywhee l .

(b ) Day ,  month  and  year  o f  rebu i ld .

(c ) F i rm or  workshop  order  number .

(d) The  f lywhee l  NSN and  descr ip t ion .

5 .3 .1 The  f lywhee l  s ha l l  be  p roper ly  t agged  wi th  a  CF 942 ,  NSN 8135-21-
872-2435 ,  Iden t i ty  and  Condi t ion  Tag .  The  f lywhee l  and  mount ing  capscrews
sha l l  be  p laced  in  a  ca rdboard  box  and  sea led .

5 .4 Mark ing . -  The  ca rdboard  box  sha l l  have  a  l abe l  adhered  to  the  ou t s ide
conta in ing  the  fo l lowing  in format ion :

(a ) NSN.

(b ) Descr ip t ion  -  F lywhee l  VW 1 .7  LITRE ENGINE.

(c ) Qty  -  1 .

(d) NSN -  5305-12-179-5384 .

(e) Scr  c /w Washer  (M10 X 1  X 20)

( f ) Qty  -  6 .

(g) Wt .

5 .4 .1 The  cardboard  box  sha l l  be  proper ly  tagged  wi th  a  CF 942  A,  N S N
7690-21-868-6739 ,  Iden t i ty  and  Condi t ion  Labe l .
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6. NOTES

6 .1 Order ing  da ta . -  Procurement  documents  should  spec i fy  the  t i t l e ,  number
and  da te  o f  th i s  spec i f ica t ion .

6 .2 Des ign  Author i ty. -  The  Des ign  Author i ty  i s  the  Di rec tor  o f  Suppor t
Vehic les  Engineer ing  and  Main tenance .

6 .3 Qual i ty  Assurance  Author i ty. -  The  Qual i ty  Assurance  Author i ty  wi l l  be
spec i f ied  in  the  cont rac t .

6 .4 Returnab le  par t s . -  Al l  unse rv iceab le  f lywhee l s  sha l l  be  re tu rned  to
DND through  Qual i ty  Assurance  Author i ty .
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Figure  1 Flywheel  assembly
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Figure  2 Locat ion of  centre  punch holes  on  r ing  gear

Figure  3 Ring  gear
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Annex H

SPECIFICATION

FOR

REBUILDING THE CLUTCH ASSEMBLY USED IN TRUCKS, UTILITY, LIGHT, 4 BY 4

MILITARY DESIGN ILTIS CDN SERIES

NSN

1 . SCOPE

1 .1 Scope. -  Th i s  spec i f i ca t ion  covers  the  requ i rement  fo r  r ebu i ld ing  the
c lu tch  assembly  used  in  Trucks ,  Ut i l i ty ,  L igh t ,  4  by  4  Mi l i t a ry  Des ign ,  I l t i s
Canad ian  Ser ies  used  by  the  Canad ian  Forces .  Th is  spec i f i ca t ion  inc ludes
rebu i ld  s t andards ,  p rocedures ,  packag ing  and  qua l i ty  assurance  p rov i s ions .

1 .2 Purpose. -  The  purpose  o f  th i s  spec i f i ca t ion  i s  to  es tab l i sh  h igh-qua l i ty
s tandards  fo r  rebu i ld ing  the  c lu tch  assembly  to  p rov ide  long  t roub le - f ree
l i fe .

1 .3 Respons ib i l i ty. -  The  con t rac to r  sha l l  be  respons ib le  fo r  mee t ing  the
requ i rements  spec i f i ed  here in .

2 . APPLICABLE DOCUMENTS

2 .1 Government  documents . -  The  fo l lowing  documents  fo rm par t  o f  th i s
spec i f i ca t ion  to  the  ex ten t  spec i f i ed  here in .  Unless  o therwise  spec i f i ed ,  the
i s sue  o r  amendment  o f  documents  e f fec t ive  fo r  a  pa r t i cu la r  con t rac t  sha l l  be
tha t  in  e f fec t  on  the  da te  o f  the  reques t  fo r  p roposa l .

AQAP-4 NATO Inspec t ion  Sys tem Requi rements  fo r
Indus t ry

C-04-010-022/VP-001 Preserva t ion  fo r  S torage  and  Shipment  o f
Vehic les  and  Vehicu la r  Components

MIL-B-131 Bar r ie r  Mate r ia l ,  Wate r -Vapour  Proof ,
F lex ib le ,  Heavy  (36  inch  wide  ro l l )

Copies  o f  th i s  spec i f i ca t ion  and  the  above  documents  may  be  ob ta ined  f rom
the  Depar tment  o f  Nat iona l  Defence ,  Ot tawa ,  Onta r io ,  K1A 0K2,  At ten t ion :
DDDS 3-6 .
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2 .2 Other  publ ica t ions . -  The  fo l lowing  documents  fo rm par t  o f  th i s
spec i f i ca t ion  to  the  ex ten t  spec i f i ed  here in .  Ef fec t ive  da tes  sha l l  be  those  in
ef fec t  on  the  da te  o f  manufac ture .  Source  i s  shown.

Canadian  Government  Publ i sh ing  Cent re .
Supply  and  Serv ices  Canada .  Ot tawa .  Onta r io .  K1A 0S9

CAN2-3 .8M Dry  c lean ing  So lven t

43-GP-3M Standard  fo r  Tape ,  Adhes ive ,  P ressure
Sens i t ive ,  Wate r  Res i s tan t

1-GP-105 Pain t ,  P r imer ,  Quick  Dry ing

3. REQUIREMENTS

3 .1 Genera l. -  The  con t rac to r  sha l l  r ebu i ld  each  c lu tch  assembly  supp l ied  by
DND in  accordance  wi th  the  requ i rements  o f  th i s  spec i f i ca t ion  us ing  the
procedures  and  s tandards  spec i f i ed  in  3 .3  and  3 .4 .

3 .1 .1 I f  the  c lu tch  assembly  i s  be ing  rebu i l t  a s  par t  o f  an  eng ine  assembly
rebu i ld ,  i t  sha l l  be  p rese rved  and  packaged  as  spec i f i ed  here in  and  p laced  in
the  engine  conta iner  wi th  the  engine .

NOTE

When a  c lu tch  assembly  i s  re tu rned  wi th  an  engine  assembly  for
rebu i ld ,  check  the  condi t ion  o f  the  p rese rva t ion  and  packag ing  of  the
unused  c lu tch  assembly  and  p lace  i t  back  in  the  eng ine  con ta iner .

3 .1 .2 I f  the  c lu tch  assembly  i s  be ing  rebu i l t  a s  a  component  on ly ,  i t  sha l l  be
prese rved  and  packaged  as  spec i f i ed  here in  and  re tu rned  to  DND as  a
comple te  d rop- in  assembly .

3 .1 .3 The  c lu tch  assembly  sha l l  be  thoroughly  c leaned  before  be ing
inspec ted  fo r  condi t ion  and  wear .

3 .1 .4 The  con t rac to r  sha l l  r ecord  a l l  measurements  requ i red  to  de te rmine
component  wear  and  condi t ion .  These  measurements  sha l l  be  recorded  on
da ta  shee t s  des igned  and  prov ided  by  the  con t rac to r  and  compared  to  the
s tandards  l i s t ed  in  3 .4 .  Components  tha t  do  no t  mee t  the  min imum s tandards
sha l l  be  rep laced  wi th  new or  se rv iceab le  OEM components .  For  s t andards
not  l i s ted  here in ,  the  con t rac tor  sha l l  use  good  judgement  to  the
min imum of  SAE Standards  and  Prac t ices .  I f  the  se rv iceab i l i ty  o f  a
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component  i s  in  doubt ,  the  component  sha l l  be  rep laced .  Qua l i ty  Assurance
Author i ty  sha l l  be  consu l ted  in  a l l  such  cases .

3 .1 .5 The  con t rac tor  sha l l  use  too l s  des igned  fo r  the  purpose  o f  the
opera t ion  to  be  per formed.

3 .1 .6 Upon  comple t ion  o f  rebu i ld ,  the  c lu tch  assembly  sha l l  cons i s t  o f  a l l
the  components  l i s t ed  in  Table  I .  F igure  1  i s  p rov ided  for  component
iden t i f i ca t ion .

3 .1 .7 The  Re lease  Bear ing ,  Spr ings  Righ t  and  Lef t ,  C lu tch  Disc  L in ing  and
the  Scr  Socke t  Hd (M8 X 16)  sha l l  be  Mandi to ry  Par t s  Replacement .

3 .2 Clu tch  assembly  components . -  The  fo l lowing  Tab le  l i s t s  the
components  o f  the  I l t i s  c lu tch  assembly ;  re fe r  to  F igure  1  fo r  component
iden t i f i ca t ion .

Table  I  Clutch  assembly  components

Item NSN MRN Description Qty

1 2520-12-192-3595 A  302  101  501 Clutch - Disc 1

2 2520-12-192-3596 A  102  101  203 Pressure Plate -
Clutch

1

3 2520-12-166-2743 113  141  165  B Brg - Release 1

4 5360-12-175-6328 113  141  166  C Spring - Left 1

4 5360-12-175-6327 113  141  178  C Spring - Right 1

5 5305-12-169-6486 N  014  739  1 Scr Socket Hd
(M8 X 16)

6

3 .3 Clu tch  rebu i ld  p rocedures . -  The  fo l lowing  prov ides  the  s tep  by  s tep
procedures  fo r  rebu i ld ing  the  I l t i s  c lu tch  assembly .

3 .3 .1 Clean ing  and  inspec t ion

(a ) Clean  the  p ressure  p la te  and  inspec t  the  c lu tch  d i sc  con tac t  su r face  fo r
s igns  of  hea t  d i sco lora t ion  and  c racks .

(b ) Us ing  a  s t ra igh t  edge  and  fee le r  gauge ,  inspec t  the  con tac t  su r face  o f
the  p ressure  p la te  fo r  wear  and  d i s to r t ion ,  see  F igure  2 .  I f
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inward  taper  o r  d i s to r t ion  exceeds  0 .3  mm (0 .012  in . ) ,  r ep lace  the
pressure  p la te .

(c ) Check  the  p ressure  p la te  cover  fo r  c racks  and  ensure  the  r ive t s  a re
t igh t  and  undamaged .  Replace  the  p ressure  p la te ,  i f  necessa ry ;  see
Figure  3 .

(d) Check  the  d iaphragm spr ing  f ingers  a t  the  loca t ion  o f  the  th row-out
bear ing  contac t  fo r  g rooving .  I f  g rooving  exceeds  0 .3  mm (0 .012  in . )
in  dep th ,  r ep lace  the  p ressure  p la te ,  see  F igure  3 .

(e ) Remove  the  o ld  f r i c t ion  mate r ia l  f rom the  c lu tch  d i sc ,  c lean  and  check
the  d i sc  fo r  c racks  and  loose  r ive t s .  Replace  the  d i sc  i f  necessary .

( f ) Rive t  the  new f r ic t ion  mate r ia l  to  the  c lu tch  d i sc .

(g) Check  the  d i sc  for  run-out ;  measure  2 .5  mm f rom the  ou te r  edge  of  the
d isc .  The  maximum run-out  i s  0 .5  mm,  see  F igure  4 .

3 .4 Standards . -  The  fo l lowing  l i s t s  the  s t andards  fo r  the  I l t i s  c lu tch
assembly .  These  s tandards  wi l l  be  s t r i c t ly  adhered  to  when  de te rmin ing  the
se rv iceab i l i ty  o f  the  components .  For  s tandards  no t  l i s t ed  here in ,  the
cont rac to r  sha l l  use  good  judgement  to  the  min imum of  SAE Standards  and
Prac t ices  as  to  the  se rv iceab i l i ty  o f  the  component .  I f  the  se rv iceab i l i ty  o f  a
component  i s  in  doubt ,  the  component  sha l l  be  rep laced  wi th  a  new or
se rv iceab le  OEM component .

P ressu re  P la te
-  Inward  taper  o r  d i s to r t ion 0 .30  mm (0 .012  in . )  maximum
-  Diaphragm spr ing  f ingers

Grooving 0 .30  mm (0 .012  in . )  dep th  maximum

Clu tch  Disc
-  New f r i c t iona l  mate r ia l

th ickness 3 .9  +  0 .1  mm
-  Clu tch  d i sc  run-ou t 0 .50  mm maximum

4. QUALITY ASSURANCE PROVISIONS

4 .1 Inspec t ion  requ i rements . -  DND Qual i ty  Assurance  a t  source  i s  r equ i red .
The  con t rac to r  i s  r espons ib le  fo r  ca r ry ing  ou t  inspec t ion  and  process ing  to
mee t  qua l i ty  assurance  requ i rements  accep tab le  to  the  Qua l i ty  Assurance
Author i ty .
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4 .1 .1 The  con t rac tor ' s  sys tem of  inspec t ion  sha l l  mee t  the  requ i rements  o f
AQAP-4 .

4 .1 .2 The  Qual i ty  Assurance  Author i ty  rese rves  the  r igh t  to  per form any
inspec t ions  cons idered  necessa ry  to  ensure  tha t  mate r ia l  and  se rv ices
conform to  spec i f i ed  and  con t rac tua l  r equ i rements .

5 . PAINTING, PRESERVATION, PACKAGING AND MARKING

5 .1 Pa in t ing . -  Al l  meta l  su r faces  o f  the  c lu tch  d i sc  and  the  p ressure  p la te
sha l l  be  coa ted  wi th  a  0 .0015  in .  th ick  coa t  o f  red  ox ide  pr imer ,  qu ick  dry ing
1-GP-105 .  Do not  pa in t  the  l in ing  mater ia l  o f  the  c lu tch  d i sc .

5 .2 Prese rva t ion . -  Af te r  f ina l  r ebu i ld  accep tance  by  Qua l i ty  Assurance
Author i ty ,  the  con t rac to r  sha l l  p lace  the  c lu tch  assembly  in to  p rese rva t ion  in
the  fo l lowing  manner :

(a ) The  pressure  p la te  sha l l  be  wrapped  in  bar r ie r  mate r ia l  MIL-B-131  and
sea led  wi th  t ape  p ressure  sens i t ive  43-GP-3M.

(b ) The  c lu tch  d i sc  sha l l  be  p laced  in  a  heavy  paper  bag  and  sea led .

(c ) The  re lease  bear ing  sha l l  be  wrapped  in  bar r ie r  mate r ia l  and  sea led
wi th  t ape  p ressure  sens i t ive .

(d) The  c lu tch  assembly  mount ing  capscrews  sha l l  be  kep t  in  the i r
o r ig ina l  po lyure thane  bag .

5 .3 Packag ing . -  A leg ib le  s tamped  or  engraved  meta l  p la te  sha l l  be  a t t ached
to  the  c lu tch  assembly  in  an  approved  loca t ion  showing  the  fo l lowing
informat ion :

(a ) Name of  f i rm or  workshop  tha t  rebu i l t  the  c lu tch  assembly .

(b ) Day ,  month  and  year  o f  rebu i ld .

(c ) F i rm or  workshop  order  number .

(d) The  c lu tch  assembly  NSN and  descr ip t ion .

5 .3 .1 Clu tch  assembly  sha l l  be  p roper ly  t agged  wi th  a  CF 942 ,  NSN 8135-
21-872-2435 ,  Iden t i ty  and  Condi t ion  Tag ,  and  a  CF 2248 ,  NSN 7530-21-870-
3866 ,  Lubr ica t ion  Record  fo r  Sh ipment  and  Prese rva t ion  Tag .
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5 .3 .2 The  c lu tch  d i sc ,  p ressure  p la te ,  r e lease  bear ing  and  mount ing  sc rews
sha l l  be  p laced  in  a  ca rdboard  box  and  sea led .

5 .4 Mark ing . -  The  ca rdboard  box  sha l l  have  a  l abe l  adhered  to  the  ou t s ide
conta in ing  the  fo l lowing  in format ion :

(a ) NSN 2520-12-192-3595 Clu tch  Disc  Qty  1

(b ) NSN 2502-12-192-3596 Pressure  P la te  -  Clu tch  Qty  1

(c ) NSN 2520-12-166-2743 Bear ing  -  Re lease  Qty  1

(d) NSN 5305-12-169-6486 Scr  Soc  Head  -  Mount ing  (M8 X 16) Qty  6

(e) Rebui ld  da te .

( f ) Weight .

5 .4 .1 The  cardboard  box  sha l l  be  p roper ly  t agged  wi th  a  CF 942A,  NSN
7690-21-868-6739  Iden t i ty  and  Condi t ion  Labe l ,  and  a  CF 2248 ,  NSN 7530-
21-870-3866  Lubr ica t ion  Record  fo r  Sh ipment  and  Prese rva t ion  Tag .

6. NOTES

6 .1 Order ing  da ta . -  Procurement  documents  should  spec i fy  the  t i t l e ,  number
and  da te  o f  th i s  spec i f ica t ion .

6 .2 Des ign  Author i ty. -  The  Des ign  Author i ty  i s  the  Di rec tor  o f  Suppor t
Vehic les  Engineer ing  and  Main tenance .

6 .3 Qual i ty  Assurance. -  The  Qua l i ty  Assurance  Author i ty  wi l l  be  s t ipu la ted
in  the  cont rac t .

6 .4 Returnab le  par t s . -  Al l  components  no t  mee t ing  s tandards  sha l l  be
re tu rned  to  DND through  the  Qual i ty  Assurance  Author i ty .
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Figure  1 Clutch  assembly

Figure  2 Pressure  p late  d i s t ort ion  check
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Figure  3 Checking  d iaphragm spr ing  f ingers  and r ivets

F igure  4 Checking  c lutch  d isc  run-out
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