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BW55, AW55, AW70, AW71

This manual deals with the repair and maintenance of
Borg Warner (BW55) and Aisin Warner (AW55, 70 and
71) automatic transmissions.

AWbS5 and BWS55 are three speed units whereas AW70
and AW71 are four speed transmissions where the fo-
urth gear is effectively an overdrive.

The main difference between the AW55 and BW55 is
that the front and rear clutches in the AW55 gear case
have only one large return spring: the BW clutches have
many small springs. Otherwise the two transmissions
are the same.

o Note that the capacity of the oil pan on a AW55/BW55
BW 55 was increased in 1979. For distinguishing purposes, the
; e : later type has a plastic dipstick.

AlSIN-WA
MANUEACTURE
UNDER BORG-WA|

AW 55

AW70 and 71 four speed transmissions are similar in
many respects to the model 55 units, However the valve
body assemblies on the transmissions are different and
are adapted to the wide range of engine types found on
Volvos. (See page 11 for details.)

An identification plate carrying the serial and model
numbers as well as the Volvo part number is fixed to the
side of the transmission gear case.

AW 71



Group 43 Automatic transmission
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Volvo are sold in versions adapted for different mar-
kets. These adaptations depend on many factors in-
cluding legal, taxation and market requirements.

This manual may therefore show illustrations and
text which do not apply to cars in your country.

Order number: TP 30578/1
Supersedes service manual TP 10968
Fault tracing TP 11298
(TP 11403/3 N. AMERICA)

We reserve the right to make alterations without prior notification.
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Group 43 Automatic transmission

Important informatioh/Specifications

Important information

i Tightening torques

]
111 [}

Two kinds of tightening torques will be found in this

¥

Nm manual

1. Tighten to 40 Nm (30 ft Ibs) indicates that a torque
wrench must be used for tightening.

2. Tightening torque 40 Nm (30 ft Ibs) indicates a guide
valve. Tightening need not be done with a torque
wrench.
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Specifications ¢
Group 40 General '

Model and serial numbers

Identification plate attached to side of gear case. Used
in service publications and parts catalogue. Should be
quoted in all correspondence (e.g. technical reports)
with Volvo.

BW 55 .

Also stamped on identification plate is a code which
gives details of serial number as follows:

Eg 014-21719

014 = Volvo part number 1208165 (015 = 1208166
...................... G etc.)
P e 1SN ot = s e ¥ .
AISIN-WARNER LTD. | 21719 = transmission serial number (1001 = produc-
tion start).

MODEL NO.
g3-85

SERIAL NO-

SUA 8

AWS5, 70, 71
Serial number and model number are stamped on a ‘\

T — plate. Eg 03-55 000100
03 = Aisin Warner's code
ARNER LID. 55 = type 55 (70 = type 70 etc.)
URED IN JAPAN

WARNER = LICENCE 100 (in 00100) = code equivalent to Volvo P/N 1208165
| {250 = P/N 1208195 etc.)

Eg serial number 5 DA 80012

5 = year of manufacture (1975)

D = month (A = Jan., B = Feb etc.) (NOTE! “I” is not
used.

A = type 55 (C = type 70, F = type 71)

8 = Volvo installed unit

0012 = manufacturing number, start = 0001 each
month.

With effect from 1983 models, only Volvo part number ‘
is stamped on transmission.
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Group 43 Automatic transmission

Manufacturer and type
Reduction ratios, 1st speed
2nd speed
3rd speed
Reverse

Capacity, early types

late types (with deep oil pan, 1979-)

1:1

2.21:1
1-2:1
9.5in
ATF type G (or F)?

Group 43 Automatic transmission
BW55, AW55 AUTOMATIC TRANSMISSIONS

Specifications

2.45:1
1.45:1 X torque
\ converter ratio

Borg Warner type 55, Aisin Warner type 55

DEXTRON 11 D AW 70, AW 71 1984 —

6.5 liters (6.9 US qgts) incl. approx. 2.5 litres

(2.6 US qts) in torque converter

6.9 liters (7.3 US gts) incl. approx. 2.5 liters

(2.6 US gts) in torque converter

T ATF = automatic transmission fluid (specification must comply with Ford M2 C33-F or G)

BW55 AW 55
[ i
Engine Normal Type Plate Engine Normal Type Plate
type stall designation colour type stall desingation colour
speed* speed*
r/s (r/min) r/s (r/inm)
B17 A 38.3 (2300) | 0455 . .. 022 |Dark-blue B21F 41.7 (2500) | 0355 ...100 |Black
38.3 (2300) | 0455 . . . 9PP22| - 41.7 (2500) | 0355 ... 250 |Black
41.7 (2500) | 0355 ... 320 |Black
B19A 35.0 (2100) | 0456 . . . 003 |Light-yellow 35.0 (2100) | 0355 ... 376 |Black (Red 1982-)
35.0 (2100) | 0455 ...014 |Brown-yellow
* i h1 t
B19E 41.7 (2500) | 0455 . .. 008 | Green :;e::L:;;zzdlsvr;ps by 2 r/s (120 r/min) for each 1000 meter
41.7 (2500) | 0455 ... 015 | Deep-red :
B21A 36.7 (2200) | 0455 . .. 003 | Light-yellow
36.7 (2200) | 0455 ...014 |Brown-yellow
i Plat
B21A 1367 (2200) [0455...009 | Yellow f:pg;"” 4 vl ;:gi'; L e
Taxi 36.7 (2200) | 0455 ...016 |Light-green speed*
40.0 (2400) | 0456 . .. 031 | Light-green s Getikiind
| B ¥ o ge :gg:gi Myt S8 | N D 20 32.5 (1950) | 0455...020 |Smoke-grey
| : ik i D 20 Taxi | 32.5(1950) | 0455 ... 026 | Light-blue
[B21E |425(2550) |0455 ... 010 | Light-brown B27A  |367(2200) | 0455 ... 001 |Light-green
| Fonce e B MR-y 1 047 - | Grey 36.7 (2200) | 0455 ... 013 | Yellow-white
! ; ) 36.7 (2200) | 0455 . .. 025 | Green
| B 31-77 ‘225%%01 3355 e ggg gfee” B27E 36.7 (2200) | 0455 . .. 002 | Dark-blue
7 (2500) | 0455 . . . rey 36.7 (2300) | 0455 ... 011 | Light-orange
41.7 (2500) 1 0455, . , 012 | Grey 36.7 (2200) | 0455 . .. 018 | Pink
41,7 (2500) | 0455 ...019 | Yellow-brown 36.7 (2300) | 0455 . . . 021 Brownh
35.0 (2100} | 0465 . . . 027 | Green 36.7 (2200) | 0455 . .. 023 | Light-yellow
B23A  |40.0(2400) | 0456 ...031 |Light-green B27F | 38.3(2300) | 0455...007 | Light-blue
7 (2300) | 0455 ... 011 | Light-
B23E 40.0 (2400) | 0455 . .. 030 | Smoke-grey 327 gﬁgoi 3455 =503 P'iik e
36.7 (2300) | 0455 . .. 021 |Brown
B28 A 36.7 (2200) | 0456 . . . 025 | Green
B28E 40.0 (2400) | 0455 . .. 023 | Light-yellow
B28F 40.0 (2400) | 0455 . .. 023 | Light-yellow




Group 43 Automatic transmission

Specifications AW55, BW55

Throttle cable setting

Distance between adjusting sleeve and cable stop
dtigles — oot oy 0.25-1.0 mm (0.01-0.04 in)
at kick-down . ....... 50.4-52.6 mm (1.986-2.072 in)

Stall speed pressures
BWS5
Position D

AWS55
Position D

Line pressures
BWS5

lglgspmaitanely. - e e
POSHION IV, S s e

AW55

ldle;pasition:EE- 0 s e
[elsl Fitloln s s Sl b s i SR S S

Governor pressures

Eogitian o n e e e e e e

FosiioheR .

0.95-1.20 MPa (135-171 psi)
1.40-1.70 MPa (199-242 psi)

1.12-1.37 MPa (159-195 psi)
1.54-1.96 MPa (219-279 psi)

0.53-0.63 MPa (75-90 psi)
0.74-0.91 MPa (105-129 psi)

0.40-0.45 MPa (57—64 psi)
0.58-0.68 MPa (82-97 psi)

Final drive ratio Governor pressure
MPa psi km/h | mph| MPa psi km/h | mph| MPa psi km/h | mph ‘

BWS55 3.31:1 Diesel |[0.11-0.14 16-20 | 34 21 | 0-18-0.22 26-31 | 62 39 | 0.38-0.43 54-61 | 121 |76
3.54:1 0.10-0.13 14-18 | 32 20 | 0-15-0.19 21-27 | 57 36 | 0.36-0.46 61-6b | 110 | 69
3.54:1 Diesel |[0.12-0.14 17-20 |32 20 [0.19-0.23 |27-33 |57 34 |1043-048 |61-68 | 110 |69
373 0.10-0.13 14-18 | 20 19 |0.16-0.20 23-28 | 65 34 | 0.37-0.44 53-63 | 108 |67
3.73:1 Diesel |0.13-0.15 18-21 | 30 19 | 0.20-0.23 28-33 | 55 34 | 0.47-0.52 67-74 | 108 | 67
3.91:1 0.10-0.13 14-18 | 29 18 | 0.16-0.20 23-28 | 53 33 | 0.37-0.44 53-63 | 103 | 64
4.10:1 0.10-0.13 14-18 | 28 17 10.16-0.20 |23-28 |51 32 | 037-044 |53-63 | 98 |61

AWS5 3.73:1 0.10-0.15 14-21 | 30 19 | 0.16-0.22 23-32 | b5 34 | 0.42-0.52 60-74 | 108 | 67
3.91:1 0.10-0.15 14-21 | 29 18 | 0.16-0.22 23-32 | b3 33 | 0.42-0.52 60-74 | 103 | 64
4.10:1 0.10-0.15 14-21 | 28 17 | 0.16-0.22 23-32 | 51 32 | 0.42-0.52 60-74 | 98 |61




Group 43 Automatic transmission

Shift speeds km/h (mph)

Limits for shift points

BW55

Engine type B17A
final drive ratio 3911
o R e e T 61 (38)
= 107 (67)
L R el A O 99 (62)
FLoR 50 (31)
Final drive B23 A
ratio 3.54:1
| e e e B 67 (42)
v 2 S I RS i S 117 (73)
R e 109 (68)
O R e T 50 (31)
AWS55

Final drive B21F
ratio 3.73
o e n e L 63 (39)
Y o, ERaT SR SRR TR < S 111 (69)
R O AR AR R 101 (63)
o e el e e 50 (31)
Clearances

Qil pump: pump body — outer gear wheel

arc segment — large gear wheel

axial clearance

C2 clutch, B1 and B2 brakes:

B19 A
3.91:1
61 (38)
107 (67)
99 (62)
50 (31)

B23E
3.54:1
69 (43)
123 (77)
114 {71)
50 (31)

B21F
3.91
63 (39}
109 (68)
99 (62)
50 (31)

clearance between clutch assembly

proasura.plate snd-1oek BN o e v cavir s s s
Input shaft, C1 clutch, axial clearance

Output shaft. axisltlearance 15 .. L0as. G081 088G

Brake and clutch discs
Minimum permissible thickness

B19E
3911
64 (40}
114 (71)
106 (66)
50 (31)

B27 A
3.54:1
67 (42)
120 (75)
110 (69)
50 (31)

B21F
4.10
60 (39)
104 (65)
94 (59)
50 (31)

B21 A
3.54:1
67 (42)
118 (74)
109 (68)
50 (31)

B27E
3.54:1
70 (44)
125 (78)
115 (72)
50 (31)

Specifications AW55, BW55

B21 A B21E B21E
3.73:1 8743 3.91:1
64 (40) 66 (41) 64 (40)
112 (70) 117 (73) 114 (71)
104 (65) 109 (68) 106 (66)
50(31) b50(31) 50 (31}
B27F B28A B2BE
3.54:1 3.54:1 3.54:1
70 (44) 67 (42) 70 (44)
125 (78) 120 (75) 125 (78)
115 (72} 110 (69) 115 (72)
50 (31} 501(31) 50 (31)
BW55
0.07-0.30 mm
(0.0027-0.0118 in)
0.11-0.50 mm
{0.0043-0.0197 in)
0.02-0.10 mm

{(0.0008-0.0040 in)

0.3-1.2 mm
(0.0118-0.0472 in)
0.20-0.55 mm
{0.0078-0.0216 in)
0.20-0.55 mm
{0.0078-0.0216 in)

2.1 mm (0.083 in)

B21F B21F
3.73:1 3.91:1
63 (39) 63 (39)
111 (69) 109 (68)
102 (64) 99 (62)
50 {31) 50 (31)
B28 F D 20 D 24 D 24
3.54:1 3.72:1 3.31:1. 3.54:1
70 (44) 53 (33) 58 (36) 55 (34)
125 (78) 95 (59) 106 (55) 100 (63)
115 (72) 88 (55) 98 (61) 92 (58)
50 {31) 50(31) 50(31) 50 (31)
AWS5
0.07-0.15 mm
(0.0027-0.0059 in)
0.11-0.14 mm
{0.0043-0.0055 in)
0.02-0.05 mm

(0.0008-0.0020 in)

0.3-1.2 mm
{0.0118-0.0472 in)
0.20-0.55 mm
{0.0078-0.0216 in)
0.20-0.55 mm
{(0.0078-0.0216 in)



Group 43 Automatic transmission

Specifications BW55

BWS55 spring identification chart

Spring Free Active Wire Spring Remarks
length coils dia oD
mm {in) mm (in) mm (in)

Accumulator B2:
B17A, B19A, B21A, B23A, B21A Taxi, B23A Taxi. ......... 52.9 (2.083) 12 2.24 (0.088) 16.2 (0.638)
BRI Polica  Bed BB - e 67.0 (2.637) 125 2.3 (0.091) 17.8 {0.701)
el skl ek ol b el il o AR RS D i e s 58.6 (2.307) 12.6 2.337 (0.092) 17.8 (0.701)
R e e 66.5 (2.618) 12.6 2.7 (0.1086) 17.9 (0.705)
Accumpiator E2 latetvpe . oL el oo o e o 54.0 (2.136) 12.0 2.24 (0.088) 15.0 (0.591)

CE e LT T e e e o 52.25 (2.067) 125 2.0 (0.079) 15.31 (0.603)
AccamulBtor Ek Tataebumi o L. e s e 68.5 (2.697) 10.5 2.65 (0.104) 19.65 (0.774)

BRI e 67.0 (2.638) 12.5 2.3 (0.091) 17.80 (0.701)
GoveEnor Bl e B R R e s e 20.63 (0.812) 7.5 0.9 (0.035) 9.05 (0.356)

Bl b Gt SRS A e Mt 19.52 (0.768) 7.5 0.9 (0.035) 9.05 (0.356)
Throttle valve, secondary, type 2. ...............cccvuu.. 20.0 (0.787) 7.0 0.81 (0.032) 8.68 (0.342)
s [T B e R T e 19.34 (0.761) 7.3 0.81 (0.032) 8.68 (0.342) P/N
1239287

Tarottle valveiprinhane. 0t n oo s 43.03 (1.694) 14.0 1.37 (0.054)  10.95 (0.431)
EStant ranuletdrieBivey - L s o et 36-32 (1.430) 12.0 0.76 (0.030) 9.14 (0.360)
Intermediate coast modulator valve,

e L s R R S e e e S S e SN 35.92 (1.414) 135 0.94 (0.037) 8.94 (0.352)

s el SR e R e o 35.92 (1.414) 135 0.94 (0.037) 9.88 (0.389)
Reverse clutch sequencevalve.......................... 37.21 (1.465) 15.5 1.4 (0.055) 9.0 (0.354)
Govarnor modolatorvalve®™. . o i s e e 36.07 (1.420) 12.0 0.71 {0.028) 9.09 (0.358)

*Line pressure relief valve, type 1....................... 32.14 (1.265) 9.0 2.03 (0.080) 13.14 (0.517)
| - S B R R e e 36.8 (1.449) 9.0 1.9 (0.075) 13.4 (0.528) 260

Cuthack valve® W lirsitai soes sy ottt e 18.0 (0.709) 19.0 0.36 (0.014) 3.92 (0.154)
Low coast modulator valve
type L. e T 33.22 (1.308) 13.5 0.94 (0.037) 9.88 (0.389)
type 2 = transmission code: 003, 005, 006, 008, 009, PP22,
1 Bdes R e e L e e SR SR L S e 35.92 (1.414) 135 0.94 (0.037) 8.94 (0.352) Black
type 3 = transmission code: 001, 002, 007, 011, 013, 014,
015, 016, 017, 018, 019, 021, 022, 023, 025, 027, 030, 031.. 33.22 {1.308) 13.5 0.94 (0.037) 8.94 (0.352) Red
Slitiiey i ST STV S S G fe s ek S S i S 32.07 {1.308} 11.0 0.94 (0.037) 10.21 {0.402)

e R e T R R TR e M S S S e 36.17 {1.424) 11.0 0.94 (0.037) 10.20 (0.402)
Secondary regulator valve,

B B R e e o oL e 55.45 (2.183}) 13.6 2.3 (0.091) 16.95 (0.667)

e 1o e S Sl Bl G S e SR e L K e e e 69.11 (2.721) 135 1.75 (0.069) 16.99 (0.669)

type 1 veryedgriywnodels . .0 59.45 {1.947) 11.0 2.10 (0.083) 16.45 (0.648)
Brimary tegulatoryaive o e e e e 69.11 (2.271) 13.5 1.75 (0.069) 16.99 (0.669)

By -pass VEINE IR 25.0 (0.984) T 1.75 (0.069) 11.6 (0.457)
L7 o S i et P 0o i e s 28.89 (1.137) 7.9 1.42 (0.056) 11.4 (0.449)
type 1 veryearlymodels................. 29.70 (1.169) 7.0 1.52 (0.060) 13.80 (0.543)
Low coast shift valve, latetype ......................... 30.33 (1.194) 12.6 0.65 (0.026) 7.2 (0.284)
aariytyne - e e e 29.61 (1.166) 13.0 0.64 (0.025) 5.40 (0.213)

* Discontinued on later models. Only fitted on transmissions 002, 005, 006 and 007.
! B23E may have same spring as B19E, B21E, B21F, D20 and D24.

NOTE! The above chart can be used to identify springs prior to installing. If the free length of a spring is not exactly according to
specifications this does not necessarily mean that the spring is defective (special test equipment is necessary to ascertain this).



Group 43 Automatic transmission

Specifications AWbS5

AWS55 spring identification chart

Spring Free Active Wire Spring Remarks
Ingth coils dia oD
mm (in) mm (in) mm (in}
PECHMIURANT B o o s e e 67.00 (2.638) 12.5 2.30 (0.091) 17.80 (0.701}
o el 1] v B A R e e e Bt e sl e T AR 38.42 {(1.513) 10.0 2.03 (0.080) 14.03 (0.552)
Apcammuletor 0 o0 oo sl e e e 68.56 (2.699) 15.5 2.03 (0.080) 17.53 (0.691)
BOVEBNOT = et Al By st s e Eer b il L el 20.63 (0.812) 7.5 0.90 (0.035) 9.05 (0.356)
dhrottle VaIVE TaBEORABIE e e e e 21.44 (0.844) 8 0.71 (0.028) 8.58 (0.338)
8§y gotad [DRTST TG T 0 o] S e R I 43.0 (1.693) 15.5 1.19 (0.047) 10.89 (0.429)
Detent regulatorvalve, type 1...............civu i 30.43 (1.198) 13 0.90 (0.035) 8.90 (0.351}
157 v] s S < L R 31.39(1.236) 1356 0.90 (0.035) 8.85 (0.348)
Intermediate coast modulator valve,
’ o7 T s « T 1L e e e St Al < - T e 35.43 (1.395) 144 0.90 (0.035) 8.80 (0.346)
L R R T TR S R e o T N R B 25.6 (1.008) 11.5 1.14 (0.045) 9.00 (0.354)
Reverse clutch sequence valve,
(g e S B e S A T Rt S R 36.83 (1.450) 15 1.14 (0.045) 9.14 (0.360)
B e e L QR e R e 37.55 (1.478) 14.5 1.17 (0.046) 9.17 (0.361)
Bovernormotdilgtor valve: .. s e 36.07 {1.420) 12.0 0.71 (0.028) 9.09 (0.358)
’ L oW CoBRt AR O BOE YRR s e e 42.35 (1.667) 15.0 U.84 {0.033) 9.24 (0.364)
Intermediate coast shiftvalve................cvcvveivins 35.10 (1.382} 125 0.76 (0.030) 8.96 (0.363}) White
Reverse clutch sequence valve. .....................o.00s 3755 (1.478) 145 1.17 {0.046) 9.17 (0.361)
LOWCOREEBRIEVEING . Siiy o et v 34.62 (1.363) 13.0 0.56 {0.022) 7.56 (0.298)
Eine pressure-malinfvaive . o i e e SR LS8 32.14 (1.265) 9.0 2.03 (0.080) 13.14 (0.517)
Pressure reliebvalve . G oisanh i Dk SE 30.65 (1.207) 7 1.32 (0.0562) 13.82 (0.544)
Primaryreguialer ¥BIVe. . .. .ol o o 73.3 (2.886) 156 1.588 (0.063) 16.118 (0.635) Red
Secondary ragulator valve. . ;o o s 74.83 (2.946) 15 1.60 (0.063) 16.84 (0.663)

NOTE! The above chart can be used to identify springs prior to installing. If the free length of a spring is not exactly according to
‘ specifications this does not necessarily mean that the spring is defective (special test equipment is necessary to ascertain this).
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Group 43 Automatic transmission

Specifications, AW55, BW55, AW70, AW71

Tigtening torques

BWS55, AW55 Nm ft-lbs
Converter housing to engine, M10 .. ......................... 35-50 25-36
M s st 55-90 40-65
Drive plate to torque converter, M10......................... 41-50 30-36
M8:(diesel). i <x vrrcerrr oo 17-27 12-20
Cover plate to converter housing, 3xM6..................... 6-9 4-6
e RS ee s it Sea 18-25 13-18
Center support to gear case
Tighten alternately in steps of 7 Nm (5 ft-lbs)............... 24-28 17-20
B O s e e 59 4-6
PUmMp assemblyte dearcase. ... .. ' ar . e sk ees e 22-28 16-20
Plate above:patidng paWhes wivos 0 remn it R RTE b 6-9 4-6
Converter housing to gear case
dxMiGESEanpE s ot nrann - O BNE EEe susat ... 26-40 19-29
2x WH2ase S leg . e ida -0 SR st hiaans 47-60 34-43
Rear extension housingto gearcase......................... 2640 19-29
Valve bodvtogearcase t 0 Vi o ol s RaEn L 8-12 B9
Malva hoove FoEeamIME T i et e e 6-9 4-6
IEEEBOIE e e e 5-6 3.5-4
Dibstrainertolowervalve bady. . .. .. . s 5-6 3.5-4
Qil pan to gear case (grey cork gasket) AWS5, .. .............. 4-5 3-35
(yellowggsket]. .. . 2 o0r e s 6-10 a-7
ibhassgmelel’ .. ... Ca . SRk G 8-12 6-9
Couplifig Sangeaoutputiehaite.: . .5 o ms 40-50 30-36
Nutioflcooler o gearicass. oo 5 e e s 20-30 14-22
Blind plugfor-preasure fest /i Ve 0 2o S e 9-12 7=
Cover plate to gear case (governor), M6...................... 6-9 4-6
Speedometerdiie - == e 4-6 3-4
i e 8 AT R0 L i S e b i i e e s 80-100 58-72
Inhibitor switch to gear case (B27 early type)................. 5-7 3.5-5
Beain plogto ol panc BWED i oo i e e 18-23 13-17
BINGE e e me e et 12-17 9-12

! Grease lightly before installing
2 Apply locking fluid P/N 1161053-2 (1161054-0)

AW70, AW71 AUTOMATIC TRANSMISSIONS

Manufaciurar i ing = onl . ot o e e e Aisin Warner types 70 and 71
Reductionh-ratios AsESnead: - . ... 5 S e 2.45:1

AT I e e e e 1.45:1

Srcbireadc s o o o e 1:1 X torque -

BT e IR St p el e B e o R 0.69:1 converter ratio

Bevepsaci. . oo o R 2217
PO TIEER At T T e e e e e e 1-approx. 2:1

B R e e e e 248 mm
EHBrieant o ces e s e s e B e e ATF type G (F)’

DEXTRON 11 D AW 70, AW 711984 —

525 T o e S e et o e s Sl R s 7.5 liters (9.8 US qts) incl. approx.

2.5 liters (2.6 US gts) in torque converter

! ATF = automatic transmission fluid {specification must comply with Ford M2 C33-F or G)

Type Normal stall Volvo P/N Plate colour
speed*

AW70 r/s (r/min)

B21F-MPG 30.8 (1800) 1208 220 Yellow

B21F-LH 33.0 (1980) 1208 284 Silver

B23F 37.0 (2220) 1208 320 Purple

AWT1

B21FT 34-41 (2050-2500) 1208 222 Pink

B21FT 34-41 (2050-2500) 1208 319 Dark brown

* Stall speed drops by 2 r/s (120 r/min) for each 1000 meters above sea level.

© o



Group 43 Automatic transmission

Specifications AW70, AW71

Throttle cable setting sl

Distance between adjusting sleeve and cable stop
abidlesc =l 0.25-1.0 mm (0.01-0.040 in)
at kick-down ........ 50.4-52.6 mm (1.986-2.072 in)

Line pressure

AW70 AW71
PFositian D -0 a . o et A, L - AR R N e R 0.35-0.44 MPa 0.46-0.54 MPa
(50-63 psi) (6577 psi)
O e e e N e e s e s e ) 0.50-0.64 MPa 0.70-0.82 MPa
(71-91 psi) (106-117 psi)
Stall speed pressure
AT 8 v et L S IR S O S B TR 0.96-1.10 MPa 1.00-1.20 MPa
(137-156 psi) (142-205 psi)
B R s T e e e 1.37-1.70 MPa 1.50-1.90 MPa
(195-242 psi) (213-270 psi)
Governor pressures
Final drive ratio Governor pressure
MPa km/h  psi mph MPa km/h psi mph MPa km/h psi mph
LB b BRSEER S e e 0.09-0.15 30 13-21 19 0.16-0.22 556 23-31 35 0.41-0.53 108 58-75 122
R 0.09-0.15 29 13-21 18 0.16-0.22 53 23-31 33 0.41-0.53 108 58-75 65

Shift speeds km/h (mph)

Limits for shift points AW 70 AW 70 AW 71 AW 71 Throttle
opening %

373 3.91 SR 3.91

S R TN e A e e Rl R YA L o e 65 (41) 62 (39) 63 (40) 60 (38) 100* (63)
B i s s R e B R R e e 108 (68) 103 (65) 105 (66) 100 (63) 100* (63)
e e R e e e 114 (72) 109 (69) 111 (70) 105 (66) 75 (47)
o S R i s S e s SN el S A L 40 (25) 38 (24) 39°(25) 37 (23) 0 (0)
e T S O T e e S S e I e T 102 (64) 97 (61} 99 (62) 94 (59) 100* (63)
) e ey e e e e s e 51 (32) 49 (31) 50 (32) 48 (30) 100* (63)
* Kick-down position
Clearances
Qil pump: pump body — outer gearwheel.................... 2.1 (0.083 in)

arc segment — large gearwheel. .. ...................... ... 0.11-0.14 mm (0.0043-0.0055 in) -

axiglelearanes . e e 0.02-0.05 mm (0.0008-0.0019 in)
Brake BO: clearance between clutch pressure plate and
IO A e e e e e s, 0.35-1.60 mm (0.0138-0.063 in)

Clutch C2, brakes B1 and B2:
clearance between clutch assembly pressure plate and

Cols G s | B st B S i i T S e e 0.3-1.2 mm (0.0118-0.0472 in)
input shatt clutch CO- axial glearance. ... ... - ... oo 0.3-0.9 mm (0.0118-0.0472 in)
LT T T D RO M AR e e e s e e e 0.3-0.9 mm (0.0118-0.0472 in)

Brake and clutch rings
Minimum permissibiethickness ... ... ... ool o 2.1 mm (0.083 in)

Solenoid valve
BERISta e e e e s e 13 ohms



Group 43 Automatic transmission

Specifications AW70, AW71

AW?70, AW71 spring identification chart

Spring Free Active Wire Spring Remarks
length coils dia oD
mm (in) mm {in) mm {in)
Accumulator BE . ol 66.68 (2.625) 14.00 2.80 (0.110) 17.34 (0.682) AW?70: 020, 033
68.35 (2.691) 13.00 2.60 (0.102) 17.91 (0.705) AW?70: 055
66.68 (2.625) 12.00 3.20 (0.126) 20.4 (0.803) AW71
AccamulatorB2: . fo ol e . 61.21 (2.410) 11.5 2.50 (0.098) 16.54 (0.651) AW70
55.18 (2.172) 8.5 2.00 (0.079) 15.87 (0.625) AW71
Pt 0] THTE 2ot PR I ST 68.56 (2.700) 15.6 2.03 (0.080) 17.53 (0.690) AW70, AW71
64.80 (2.551) 13.0 2.00 (0.079) 17.20 (0.677) AW?70: 053
SRR s s e 20.63 (0.812) 1.6 0.90 (0.035) 9.05 (0.356)
Throttle valve, secondary............ 21.94 (0.864) 8 0.71 (0.028} 8.58 (0.338)
Throttle valve, primary.............. 43.0 (1.693) 15.5 1.19 (0.047) 10.89 (0.429)
Detent regulator valve............... 31.39 (1.236) 13.5 0.90 (0.035) 8.85 (0.348)
Intermediate coast modulator valve
P i e e 25.6 (1.008) LY 1.14 (0.045) 9.00 (0.354) AW70
7o i T e b RO 27.26 (1.073) 9.5 1.10 (0.043) 9.04 (0.356) AW71
Reverse clutch sequence valve. . . . . .. 37.55 (1.478) 14.5 1.17 (0.046) 9.17 (0.361)
Governor modulator valve. . ......... 36.07 (1.420) 12.0 0.71 (0.028) 9.09 (0.358) Yellow
Intermediate coast modulator valve.. 42.35 (1.667) 15.0 0.84 (0.033) 9.24 (0.364)
Intermediate coast shift valve. .. ... .. 35.10 (1.382) 125 0.76 (0.030) 8.96 (0.353)
Low coast shift valve................ 34.62 (1.363) 13.0 0.56 (0.022) 7.56 (0.298)
Line pressure relief valve. . .......... 32.14 (1.265) 9.0 2.03 (0.080) 13.14 (0.517)
Pressure reliefvalve ................ 33.32 (1.312) 7.0 1.32 (0.052) 13.82 (0.544)
Shift valve 34, type 1............... 37.88 (1.491) 14.5 1.10 (0.043) 10.60 (0.417) AW70
Wped i 33.65 (1.325) 14.5 1.10 (0.043) 10.60 (0.417) AWT1
Primary regulator valve, type 1...... 73.30 (2.886) 15 1.588 (0.063) 16.72 (0.658) AW7T0
tpe 20 61.20 (2.409) 13 1.80 (0.071) 17.2 (0.677) AW71 (AW70
transmission: 055)
Secondary regulator valve. . ......... 71.27 (2.8086) 15 1.93 (0.076) 17.43 (0.686)

Note! The above chart can be used to identify springs prior to installing.

If the free length of a spring is not exactly according to specifications this does not necessarily mean that the spring is defective

(special test equipment is necessary to ascertain this).

Tightening torques

Nm
Converter casing =angine. M0 - e e 35-50
b ST e s ol 55-90
Drive plate to forqueconverter ... .. . . . . 41-50
Centre support to gear case:
tighten alternately in steps to
NS sl s e e s 24-28
Pumpeoverta pimnBody. = - oo o e 6-9
Pumpassembly ta geapcase =" 0o oo e 18-25
Bleto above parkingepawl. . 0 L e T 6-9
Converter casing to gear case
C S D e s S e e ST SIS RIS e CaN S T 26-47
ZNEEE L 48-68
Rear extension housingtogearcase......................... 27-42
Valve bodiss. fercaffMB . J.c damde Ll oo 000 T 6-9
pineR balls SnE e S e e 5-6
Qi strainertolowervalNe Body. ... . o o e 56
Coverplatetogearcase M6 " .. . . .. 0 6-9
Valve:body to gaaricases ot e 2 g 20 i e n i 8-12
Cilpartodeay asa e S o F o s e 4-5

10

ft-lbs

25-36
40-65
30-36

17-20
4-6
13-18
4-6

19-34
35-49
20-30
4-6
3.5-4
3.5-4
4-6
6-9
3-3.5

()

"



Group 43 Automatic transmission

Coupling flange to output shaft*. . .....................
Bhnd plugforpressueetast .. 0 .. L0 o il
Nitte ol conlpEloagesrgast: ., o e a s e
R L pates] e [ T D e R R e DR e S
Nisk-eidipstick ftbe . o n e e
BoleRDldEIVG. - L s s S
Draimplugteoilpans.-. - r s f e s L

* Use locking fluid P/N 1161053-2 (1161054-0)

VALVE BODY ASSEMBLIES

A brief description of the many different types of valve
body assemblies in use on Volvos is described in the
following pages. Modifications have been made
throughout the years, and can be identified by a code
number or by the change in part and serial numbers as
shown below

The valve body assemblies for the different trans-
missions are very similar but parts must not be in-
terchanged otherwise there is risk of too high or too
low shift speeds or no shift at all.

Specifications
Nm ft-lbs
...... 40-50 30-36
...... 5-9 3.5-6
20-30 14-22
,,,,,, 4-6 34
80-100 58-72
...... 10-16 7-12
18-23 13-17

When replacing an old type valve body with a new
one, it is very important that the governor is replaced
as well even if it is in fully working order. This is
because the valve body and governor are matched
to ensure correct shift speeds.

Note that AW transmissions have only one governor.

Contents
P/N Page
Vahe baay AVWBE . s o o e e o, 1239 556 (late type) 12
1239 646  (early type) 12
s B el Sl i e Ser PSR e .. 1239830 (superseded by 1239 965) 13
P R S Sl i B T R S 1239 947 (superseded by 1239 964) 13
PV R e e A e B i 1239 790 (superseded by 1239 971) 13
R e s e e 1233 148 (superseded by 1233 280)
(superseded by 1233 281) 14
1233 289)
1233 280 (superseded by 1233 295) 15
1233 281 (superseded by 1233 296) 15
1233 289 (superseded by 1233 297) 15
1233 295 (superseded by 1233 371) 16
1233 296 (superseded by 1233 371} 16
1233 297 (superseded by 1233 370) 16
1233 349  (superseded by 1233 387} 17
1233 370  (superseded by 1233 388) 17
1233 371 (superseded by 1233 389) 17
1233 387 18
1233 388 18
1233 389 18
Governor
transmis- Governor
sion P/N
code
001 1233 274 012 1233 274 023 1233 275
002 1233 244 to serial no 11336 013 1233 274 025 1233 274
002 1233 275 from serial no 11337 014 1233 274 026 1233 344
003 1233 274 015 1233 276 027 1233 274
005 1233 274 016 1233 274 030 1233 276
006 1233 274 017 1233 276 031 1233 274
007 1233 244 to serial no 2819 018 1233 2756 AWS5 1239 511 to 2BA 80000
007 1233 275 from serial no 2820 019 1233 274 AWS5S 1239 785 from 2BA 80001
008 1233 276 020 1233 344 AW?70 1239 867 to 1LC 86636
009 1233 274 021 1233 275 AW70 1239 785 from 1LC 86637
010 1233 276 022 1233 274 AWT1 1239 785
011 1233275

11




Group 43 Automatic transmission

Specifications

AWS55 1976

——————————

Lower valve body
Gasket
Separator plate
Gasket
Valve ball (upper rear valve
body)
Upper rear valve body i
Reverse clutch sequence valveﬂ\
8 Spring (reverse clutch sequence

valve)
9 Spring (intermediate coast mo-
é i dulator valve)

10 Spring (detent regulator valve)

»

O wh =

-~

Valve body

_Early type (1976-1977) Late type (1978-)

Valve body P/N 1239 556 fitted only to transmissions  Valve body P/N 1239 646. Difference between old and m
1208 063 (code 100) to serial no -80 492. new types is shown above. The numbered components '

are only to be found on 1978- valve bodies. Note! Extra

ball (5) P/N 1239 572.

Valve body system introduced from serial no 80 493

on:

P/N 1208 063 (1978)

from production start on transmissions:

1208 163 (code 250) (1979-1980)

1208 193 (code 320) (1980)

1208 253 (code 376) (1981-).

12



Group 43 Automatic transmission

Specifications

AW70/71 1982-

Sleeve — primary regulator valve
Plunger — primary regulator valve
Spring — primary regulator valve
Spring - shift valve 34

Spring —intermediate coast modula-
tor valve

Shift valve 1-2

Separator plate

g AWK =

~

A brief description of the differences between the valve
body assemblies on the AW70 and AW71 transmissions
is given below.,

AW70, Valve body P/N 1239 380
(1982-)

Components:

~ sleeve P/N 1239 600 (1)

— plunger P/N 1239 599 (2)

— spring P/N 1239 558 (3)

— spring — shift valve 3—4 P/N 1239 869

— spring — intermediate coast modulator valve P/N
1239 649 (two part shift valve 1-2 introduced from
serial no KC 86 6569-).

AW70, Valve body P/N 1239 947" B23F
(1983-)

Components:

- sleeve (1) same as AW71

— plunger (2) same as AW71

- spring (3) same as AW71

-~ spring — shift valve 3-4, same as AW70

— spring — intermediate coast modulator valve, same
as AW70

- two part shift valve, same as AW70

AW71, Valve body P/N 1239 790’
(1982-)

Components:

— sleeve P/N 1239 794 (1)

— plunger P/N 1239 793 (2)

— spring P/N 1239 792 (3)

— spring — shift valve 3—4 P/N 1239 797

- spring — intermediate coast modulator valve P/N
1239 812 (two part shift valve 1-2 introduced from
serial no KF 80 439-).

' Separator plate modified several times in 1983 to improve
lubrication of overdrive.
Valve body 1239 830 replaced by 1239 965
1239 790 replaced by 1239 971
1239 947 replaced by 1239 964

13



Group 43 Automatic transmission

Specifications

BW55 1975-

Valve body P/N 1233 148 (codes 5007, 5011, 5012, 5015)

Codes 5007, 5011 and 5012 valve bodies only on transmission P/N 254721-002.
With effect from code 5011 one spring only used for bypass valve

With effect from code 5012 (serial no 1311-6722) following modifications were undertaken:

new secondary regulator valve and spring

ball diameter reduced from 6.3 mm (1/4”) to 5.5 mm (7/32")
new quick action 2-3 shift valve introduced

separator plate. Hole E12 reduced in size to 1.0 mm

quick action 1-2 shift valve introduced

With effect from code 5015: — modified low coast modulator valve and spring
— modified separator plate. Hole E12 increased in size to 1.5 mm
— gasket (10) introduced for cover plate

Valve body assemblies with code 5015 are mounted on following transmissions:

P/N 254 721-002 (serial no 9688-11336)
P/N 1208 056-006 (serial no 1011-3056)
P/N 1208 047-005 (serial no 1011-3414)
P/N 1208 004-007 (serial no 1011-2819).

(serial no 1001 = production start)

Spring - bypass valve
Secondary regulator valve
Spring

Valve ball

2-3 shift valve

Separator plate

1-2 shift valve :
Low coast modulator valve )
Spring It
Gasket L]

oW~ bs Wk =

=1

Position

136 317

~

o
CoO® Nou bW

i




Group 43 Automatic transmission

Specifications

Valve body P/N 1233 280, 1233 281, 1233 289
‘ 1233 280 (code 5014) superseded 1233 148 (code 5015) on transmissions:

P/N 254 721-002 (serial no 11337-18888)
P/N 1208 046-007 (serial no 12820-19717)

1233 281 (code 5013) superseded 1233 148 (code 5015) on transmissions:

P/N 1208 047-005 (serial no 3415-4893)
P/N 1208 056-006 (serial no 3057-10132)

1233 289 (code 5019) introduced from production start on transmission:
P/N 254 720-001 (serial no 1001-3251)

Modifications undertaken from serial nos quoted above as compared with
valve body P/N 1233 148 (code 5015) are as follows: Position

— pressure relief valve discontinued
- low coast shift valve spring modified
' - intermediate coast shift valve spring modified
— governor modulator valve replaced by a plug
- throttle valve spring modified
— cut back valve spring discontinued
: ’ - detent regulator valve spring position adjusted

SO0 s WM =

Special modifications (B27):

- new type low coast modulator valve spring introduced on B27A/E

(on transmissions with codes 001, 002, 007)
- new type cam introduced on B27A with valve body code 5019

oW -

~ @ o

w oo

9

———————————— e m———
1

Pressure relief valve
Spring — 1-2 shift valve
Spring — 2-3 shift valve
Governor modulator valve
and spring

Spring — throttle valve
Spring — cut back valve

Valve bore — detent regulator ;
valve A3 5vs
Spring - low coast modulator
valve
Throttle cam
15



Group 43 Automatic transmission

Specifications

Valve body P/N 1233 295, 1233 296, 1233 297

1233 295 (codes 5017, 5021) Introduced from production start ﬁ’\
superseded 1233 280 on transmissions: on transmissions:

P/N 254 721-002 (serial no 18889-20452) P/N 1208 128-011 (1011-)

P/N 1208 046-007 (serial no 19718-21946) P/N 1208 170-018 (1001-12401)

P/N 1208 164-021 (1001-)
P/N 1208 189-023 (1001-1038)

1233 296 (codes 5016, 5020)

superseded 1233 281 on transmission: Introduced from production start on transmissions from serial no:
P/N 1208 047-005 (serial no 4894-7415) P/N 254 718-003 (1024-12306) P/N 1208 166-015 (1001-4763)
P/N 1208 056-006 (serial no 10133-)] P/N 1208 066—-008 (1001-4875) P/N 1208 171-016 (1001-1246)

P/N 1208 112-010 (1001-1241) P/N 1208 167-019 (1011-2702)
P/N 1208 162-012 (1001-) P/N 1208 197-022 (1001-1354)
P/N 1208 165-014 (1001-10516) P/N 1208 198-PP22 (1001-)

P/N 1208 111-009 (1001-1509) P/N 1208 172-017 (1001-1134) N

1233 297 (codes 5018, 5022) superseded 1233 289 on transmissions: ﬂ
P/N 254 720-001 (serial no 3252-5782)
introduced from production start 1208 168-013 (serial no 1001-1537)

! Unchanged throughout production, discontinued 1977.
? Modified to prevent deposits on gear case. Transmissions
with nos. lower than quoted above should be checked care-

fully. If valve body-gear case joint is uneven —parts must be In comparison with valve bodies 1233-280; -281; -289

3!?:2:;?:: Sl wanhar silatinduced the following components have been modified with eff-
— valve bodv code 5020 with effect from: ect from the serial nos qoted above: £ ﬁ“
Serial no Transmis-  Serial no  Transmis- Position
sion code sion code - primary regulator valve sleeve modified 1
55775- 003 17901- 008 — separator plate modified 2
9929- 005 3299- 009 — upper gasket modified 3
YOPIAE o C e 010 — damper valve (ball + spring) discontinued 4
— production start on transmissions code: 014, 015, 016, — ball on intermediate coast modulator valve
017, 019 s :
discontinued 5
- valve body code 5021 with effect from: : — secondary regulator valve modified 6 ﬁ\
Serial no T_ransmis— Serial no T_ransmls- — thrust washer (all) discontinued 2
Suai 3'002" code S 3'102" code — throttle valve washer discontinued3 7
22825. 007 3177. 018 — two part shift valve introduced 8
e "
. 17194- 01 2543- 021 — valve body shape mo_dufued = -
— Bypass valve and spring modified 9

— valve body code 5022 with effect from

serial no 7590- on transmission code 001,

— production start on transmissions code:013, 014, 015, 016,
017, 019, 020, 022

Lo
-

A = 1233 127 (black) transmission code
003, 009, 008, 010,

005, 006, 009PP22, 012, 020, 022,

014, 015, 016, 017, 019, 026.

B = 1233 285 (red) transmission code
001, 002, 007, 011, 013, 018,
021, 025, 023, 027, 030, 031

16



Group 43 Automatic transmission

Valve body P/N 1233 349, 1233 370, 1233 371

- 1233 370 (code 5023) superseded 1233 297 on transmission:
’ P/N 1208 168-013 (serial no 1538-)

introduced from production start on transmission:

P/N 1208 218-025 (serial no 1001-2515)

1233 371 (code 5024) superseded 1233 296 on transmission:
P/N 1208 165-014 (serial no. 10517-49595)
P/N 1208 166015 (serial no. 4764-14477)
P/N 1208 171-016 (serial no. 1247-)
P/N 1208 172-017 (serial no. 1135-1305)
P/N 1208 167-019 (serial no. 2703-)
P/N 1208 197-022 (serial no. 13565—1955)

superseded 1233 295 on transmission:
’ 1208 170-018 (serial no 12402-)
1208 189-023 (serial no 1039-28661)

introduced from production start on transmissions:
P/N 1208 254-027 (serial no 1001-9071)
P/N 1208 207-030 (serial no 1001-8601)

~ P/N 1208 262-031 (serial no 1001-6405)

Specifications

1233 349 (code 5027) introduced from production start on transmissions:
P/N 1208 173-020 (serial no 1001-10810)
P/N 1208 227-026 (serial no 1001-1668)

In comparison with valve bodies 1233 295; -296; -297
the following components have been modified with ef-

fect from the serial numbers quoted above:
- lower valve body
- low coast shift valve
— 1-3 shift valve

-

-
-

-

Springs for low coast modulator valve

Position
1
A
3

A = P/N 1233 172 on transmission (codes) 020,

026

B = P/N 1233 285 on transmission (codes) 013, 014,
015, 016, 017, 018, 019, 022, 023, 025, 027, 030,

031

17



Group 43 Automatic transmission

Specifications

Valve body P/N 1233 387, 1233 388, 1233 389

1233 387 (code 5029) superseded 1233 349 on transmission: m
P/N 1208 173-020 (serial no 10811-) 7
P/N 1208 227—-026 (serial no 1669-)

1233 388 (code 5030) superseded 1233 370 on transmission:
P/N 1208 218-025 (serial no 2516-)

1233 389 (code 5031) superseded 1233 371 on transmissions:
P/N 1208 165—-014 (serial no 1956-)
P/N 1208 166-015 (serial no 14478-)
P/N 1208 172-017 (serial no 1306-)
P/N 1208 192-022 (serial no 1956—)
P/N 1208 189-023 (serial no 28662-)
P/N 1208 254-027 (serial no 9072-)
P/N 1208 207-030 (serial no 8602-) m
P/N 1208 262—-031 (serial no 6406—) -

Position
With effect from serial numbers quoted above the following modifications have been undertaken:
- Bypass valve spring-manified oo o sl o TG s GUT O hasy BEEGV BOET U 1
— sacondary regulstor valvaspring modified .. ..oq e RN AR AT SBana L s L N L 2 1
New secondary regulator valve (P/N 1233 396) introduced with effect from: ................................ 3
Transmis- Serial Transmis- Serial
sion code number sion code number
013 1750— 022 1872-
014 29606— 023 22336~
015 1925— 025 2043-
016 1925— 026 1592
017 1300- 027 4146—
018 7579~ 030 3881—
020 9252~ 031 3000- N

136 316

18



Group 43 Automatic transmission

Special tools

- Special tools

999 Description — use

2520-8 | Stand
2531-5 | Pressure gauge (0—25 kp/cm?): checking line pressure
2779-0 | Socket (11 mm): removing propeller shaft flange bolts

2846-7 | Spanner (9/16 in): removing propeller shaft flange bolts
5069-3 | Puller: removing oil pump seal
5070-1 | Fixture: transmission overhaul

5071-9 | Puller: oil pump
5072-7 | Spring compressor: removing/installing return springs in clutches
’ 5073-5 | Spring compressor: removing return springs from B3 brake

5074-3 | Nipple: connecting oil pressure test equipment, used with 2531 and 5114

2779
284 136 118

2531 2779, 2846

136 120

5069 5070 5071

5072 5073 5074



Group 43 Automatic transmission

Special tools

999 Description — use

5075-0 | Drift: installing oil seal in coupling flange at rear

5076-8 | Retainer: accumulator pistons

5077-6 | Centering band: assembling oil pump

5080-0 | Drift: removing/installing bushing in extension housing
5114-7 | Pressure gauge (0-10 kp/cm?): checking governor pressure
5117-0 | Drift: installing oil pump seal

5118-8 | Drift: installing selector shaft seal

5149-3 | Spanner: flange nut

5225-1 | Drift: removing/installing rubber bushing in transmission mount
5231-9 | Display tray: for valves and springs

5241-8 | Guide pins: installing overdrive section

5972-8 | Fixture: removing/installing transmission

5231

20
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Group 43 Automatic transmission

136163

Special tools

Modification of tools
Fixture 999 5070-1

Fixture 5070 for supporting AW55 and BW55 transmis-
sions has been modified to fit new type BW55 units as
well as AW70 and 71.

To modify old type fixtures

Detach support plate from back plate.

Cut off 3 mm (0.12 in) of support plate.

Weld on a new plate as illustrated.

Dimensions = 20 x 13 x 5 mm (0.79 x 0.51 x 0.1 in).
Grind off stud on support plate.

Drill a 10 mm {0.39 in) hole, 21 mm (0.83 in) from back
plate, see fig.

Spring compressor 999 5072-7

Now modified to fit AW70 and AW71 transmissions as
well as AW55 and BW55. Modification involves increa-
sing height of arm by 5 mm.

To modify

Remove weld from one side of arm and bend arm up
free from ring.

Place a piece of 6 mm (0.2 in) rod (length 20 mm: 0.79in)
on ring, see arrow.

Weld on arm again.

Repeat procedure on opposite side of ring.

21



Group 43 Automatic transmission

Exchange units

Exchange units, automatic transmissions

1— AUTOMATISK VAXELLADA BW 35

| n aebinges i e iy prveeppersakal

by e S 136534

It is not necessary to remove the automatic transmis-
sion from the vehicle to rectify faults associated with
the following items. (Also unacceptable as reason for
installing exchange unit.)

® Oil level

@ 0Oil leakage, excluding leakage from torque conver-
ter and oil pump

® Kickdown cable

® Selector linkage

® Parking pawl

@® Valve body assembly

@ Governor

@ Extension housing, coupling flange, speedometer
drive and oil seal

@® Hydraulics

@® Accumulator pistons

@® Solenoid valve (AW70/71)

22

All transmissions are overhauled at a central works-
hop.

In order to be able to establish the exact cause(s) of the
fault(s) it is essential that all fault symptoms are clearly
filled in on the report sheet.

Always fill in the top of the report in block capitals or
preferably use a typewriter. Give details of all fault
symptoms under the section “Reason for test”.

If a test drive has been carried out — give details.

Place the report in the torque converter to prevent loss
during transportation.

By following these instructions carefully the chances of
receiving a fully operational exchange unit are very
high. This also applies for warranty and service ex-
changes.

Test sheets can be ordered from Volvo Publications Sto-
res quoting order number as follows:

BW55 TP 88357 Register Swedish
BW55 TP 88358 Register English
BWS55 TP 88422 Register German
BW55/AWSE5 TP 88359/3 Test sheet Swedish
BW655/AWSE5 TP 88360/3 Test sheet English
BWbG5/AWE5 TP 88423/3 Test sheet German
BWbG5/AWE5 TP 88543/3 Test sheet French
BW55/AW55 TP 88545/3 Test sheet Dutch

When should an exchange unit be instal-
led?

The following are considered normal and should not be
rectified:

@® Slip on shift from P or N under harsh acceleration.
Normally, clutches are fully applied within 2 se-
conds.

@® 3-2 downchange under part load and low speed
(25—-40 km/h = 15-25 mph) occasionally accompani-
ed by light jerk and clicking noise.

@ If accelerator is released quickly during a stall test in
position D a screeching noise can sometimes result
(AWS55 only).

@ 1-2 upshift harsher with gear selector in 2 than D.
(AWS5 only.)

@m
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Group 43 Automatic transmission

Following faults can be repaired with transmission
mounted on fixture 5972

@ Oil leakage from torque converter or oil pump
@® Torque converter
@ Torque converter casing.

Fault tracing

Installing exchange unit (see 09-20, page 66)

It is extremely important that the instructions on page
66 are followed carefully and carried out before testing
the vehicle, otherwise damage may occur which may
invalidate the warranty.

Fault tracing

An automatic transmission should not be exchanged or
reconditioned before a thorough troubleshooting has
been carried out.

Fault symptoms can sometimes be misleading, for in-
stance if an oil passage is blocked by clutch particles as
aresult of the clutch slipping, the removal of the blocka-
ge will only postpone transmission breakdown and not
stop it.

Fault symptoms

Itistherefore importantto check the condition of the oil;
if the strainer is blocked, particles in the sump etc.

In this way it will be possible at an early stage to esta-
blish where the actual fault is.

Poor operation Page
Nestas position P . o i e o 24
Vehicle does not move forward. .............ooviniiiiii 25
Vehicle does not move forward in "’2” and "D” (cold transmis-
stofi v st Suiani oo e DR B AR e 26
Vehicle does not moveinreverse.................oovvvivnnnn 27
Bpshift falls or dalayad | & o R TRNEES NS b i el 28
Harsh engagement — noisy disengagement................... 29
Noise in “N* or “P” (Vehicle stationary and engine running)

High pitch noise, increasing with enginespeed............... 30
WG ROHED T e i e e e T 30
U R M I e ot SR il S s S 30
Noise in D" or “R" (Engine running, brakes applied)

Murmuring or steady low frequency noise, especially at full
TREOIE . o o i D e e e b L S S e e 30
Noise during operation

Loud noise e.g. knocking or metallic noise in any gear except
AT e L S e L S S D ot s e TR e e S S e 31
Rattling noisewhen starting. ... . Ll i io i vt 31
Oil leakage

Vehicle stationary, angine off., .. ... .10 i cos e 31
Vehicle stationary, enginerunning...............cooiiiiiian 31
BRI G DRI . o e e v e s o e 32
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Fault tracing
Poor operation

No stop in position P

Does gear shift control function No ﬁ\
in all positions? I :

Check
Remedy = see F1-6, page 44

Yes
No change
I
Drain oil Drain oil
Remove oil pan (see J1-2, page 50) Remove oil pan (see J1-2, page 50)

Is there sufficient play

in shift linkage? :
M
| ,

Yes, but no I No — Adjust
stop in "P"’ |
No change
. ; ﬁm ‘
Remove valve body assembly (see J3-8, page 50)
Is thrust rod
!ock pi_n_ OK and No Install new pin (see K2-17, page 53)
in p05|rt|0n? (BWH5S5: install thrust rod with welded
Yes sleeve, see K8, page 54)
No change
Is pin (with lock ring) in ﬁ\
position on gear No Install new lock pin (see K2-17, page 53)
selector cam? (If cam is loose or without lock ring —
| install new cam with lock ring)
Yes ’

| No change ﬂ
Are parking pawl, spring : ‘
and gasket OK? No Replace defective parts

! (see K2—-17, page 53) ‘

Yes

M ¢

-[ No change

Remove transmission (see 01-8, page 62)
Disassemble transmission (see P1-31, page 67)

Check front ring gear in planetary gear
(see V1-35, page 100)

Replace defective parts

Test drive

™M

Fault remains

Replace transmission (see 01-20, page 62)
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Vehicle does not move forward

Fault tracing

F Check oil level Bad smell Change oil (see A2—-B3, pages 34-36)
Q (does oil smell?) Incorrect Rectify
1 oil level (see A1-3, page 34)
OK OK I
i |
Check throttle cable setting Incorrect Adjust cable
| (see G1-14, page 46)
OK OK |
|
F\ Check gear selector setting Incorrect Adjust linkage
| (see F1-4, page 44)
OK | oK i
Does vehicle creep in position 1" No Check line pressure and stall speed
p ’ (see D1-13, page 40)
oK J

Yes |

Check one-way clutch. Detach propeller
shaft. It should be harder to turn clock- ]
wise than anti-clockwise (from rear)

Incorrect pressure

Drain oil and remove oil pan
(see J1-2, page 50)
Particles in oil pan?

|

Yes

Incorrect

l
No
|

Disassemble, clean and inspect valve

body assembly (see J1-19, page 50 and

(Same in both directions)

N Remove transmission

, (see ©1-8, page 62).
Disassemble transmission
(see P1-31, page 67)
Check one-way clutch F2
(see V1-35, page 100)

\ @ Test drive

Fault remains
|

21-38, page 110)
Clean/replace oil strainer

Check gear seletcmr linkage

(see K1-17, page 53)

Check accumulator piston C1 (BW55:

install new type, see L1-8, page 56)
l

Remove transmission (see 01-8, page 62)

Disassemble transmission (see P1-31, page 67)

1. Check hydraulic and mechanical function of clutc-
hes and brakes

. Check oil pump seals (see Q1-19, page 73)

. Check C1 clutch discs {burnt?)

. Check if C1 piston has seized

. Check if oil pump bushing (for torque converter
journal) is worn

. BW55: change to modified accumulator piston
C1 (see L4, page 56)

7. Check gear selector linkage (see F1-6, page 44)

o WN

D

Test drive

|
Fault remains

v o

Test drive

Fault remains

J

Replace transmission (see 01-20, page 62)

e e e
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Fault tracing

(same in both directions)

26

V1-35, page 100)

Vehicle does not move forward in "2" or "D""

(Cold transmission)
Check oil level

(does oil smell)

|

oK

Bad smell
Incorrect
oil level

oK

Change oil (see A2-B3, pages 34-36)
Rectify
(see A1-3, page 34)

|

l

Check throttle cable setting

Incorrect

Adjust cable (see G1-14, page 46)
|

OK

Check gear selector setting

OK

Incorrect

Adjust linkage
(see F1-6, page 44)
|

oK
I

Check line pressure and stall speed

oK

(see D1-13, page 40)

OK

Check one-way clutch.
Detach propeller shaft.

It should be harder to turn
clockwise than anti-clockwise

(from rear) I

Incorrect 0K

Remove transmission (see
01-8, page 62).
Disassemble transmission
(see P1-31, page 67).

Check one-way clutch 2 (see

»

Test drive

|

Fault remains

Incorrect
pressure

Drain oil and
remove oil pan
(see J1-2, page 50)

Particles in
oil pan?
Yes No

|

Disassemble, clean and in-
spect valve body assembly
(see J1-19, page 50 and
Z1-38, page 110).
Clean/repace oil strainer

Check O-rings on accumula-
tor pistons (see L1-8, page
56)

Test drive

J

Fault remains
I

|

Test drive

Fault remains

1

Pressure correct but
drops after a

few seconds.

Then correct again

Drain oil and
remove oil pan

(see J1-2, page 50).
Particles in oil pan?

FErrme <2

Yes

Replace transmission (see 01-20, page 62)

No

Disassemble, clean and in-
spect valve body assembly
(see J1-19, page 50 and
Z1-38, page 110).

Check secondary regulator

valve (BW55: replace if early
type isntalled (see Z18, page

118)

Test drive

Fault remains
|

Remove transmission (see 01-8, page 62). Disassemble (see P1-31, page 67).
Check hydraulic and mechanical function of clutches and brakes (see "Recondi-
tioning”, page 66.)

Check if oil seals have seized on oil pump and centre support. Check if piston(s)
has seized or if O-ring({s) is damaged.

M

" e
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Fault tracing

Vehicle does not move in reverse

Change oil (see A2-B3, pages 34-36)
Rectify level (see A1-3, page 34)

Adjust cable {(see G1-14, page 46)

Adjust linkage (see F1-6, page 44)

Check oil level Bad smell
(does oil smell?) Incorrect

| oil level

OK ] J
Check throttle cable setting——————— Incorrect

| 0K |
OK

1

Check gear selector setting ——————— Incorrect

oK |

OK

Check line pressure and stall speed
(see D1-13, page 40)

[
OK

|

Shift gear selector to R.
Slip at start probably indicates
defective B3 brake.

Yes

Incorrect pressure
(no pressure)

Drain oil and remove oil pan
(see J1-2, page 50) -
Particles in oil pan?

e |

No

]

Disassemble, clean and inspect valve body
assembly (see J1-19, page 50 and Z1-38, page
110). Clean/repace oil.

Check:

1

Primary regulator valve, 2-3 shift valve and
control valve for rear brake (B3)

2. Accumulator piston C2 (see L1-8, page 56)
3
4. Gear selector mechanism (see K1-17, page

Bolts retaining center support.

53)

Test drive

|

Fault remains

Remove transmission (see 01-8, page 62). Disassemble transmission (see P1-31, page 67 and section on

reconditioning on page 67.)
Check:

— Gear selector mechanism

— If center support bolts are tight

— C2 clutch, clutch assembly and piston. Check if O-rings are OK and if ball valve is secure

Check oil seals and bushings in center support
Check planetary gears (P1 and P2)

Check B3 brake pack and piston. Check if piston O-rings are damaged, etc.

Test drive

Fault remains

Replace transmission (see 01-20, page 62)

o



Group 43 Automatic transmission

Fault tracing

28

(Start with 2nd or 3rd gear)
Check oil level

No shift or delayed shift

Bad smell

{does oil smell?)

Incorrect oil
level
OK

Change oil (see A2-B3, pages 34-36)
Rectify (see A1-3, page 34) m ‘
J

oK

Check throttle cable setting

Incorrect
OK

Adjust cable (see G1-14, page 46)
J

OK

Check gear selector setting

Incorrect
OK

————— Adjust linkage {see F1-6, page 44)

|

|

0] ¢

Check line pressure and stall speed

(see D1-13, page 40)
|

Incorrect or too high Correct

a pressure

Yes

(With delayed upshift.
— check regulator

Drain oil and remove oil pan
(see J1-2, page 50)
Particles in oil pan?

No Yes

Disasslemble, clean and

inspect valve body (see

J1-19, page 50}, and Z1-

49, page 110).

Clean/replace oil strainer

Check:

— primary regulator valve

— throttle valve (is washer in place?)
— shift valves 1-2 and 2-3

— cut back valve

|
Test drive

I
Fault remains
]

Check regulator pressure (see E1-6, page 42)
Does pressure vary with speed?

No

Remove extension housing (see H1-8, page 48)
Check governor function on output shaft

Check plugs in governor. In position? Intact?
Check cover plate and gasket for oil passages in

gear case ™M ‘

Check governor balance circlip
Check if governor has scored output shaft
Check output shaft oil seal for gear case

Test drive M ‘
I W,

Fault remains

Remove transmission (see 01-8, page 62).
Disassemble transmission (see 01-31, page 67 and

section on reconditioning).

Check hydraulic and mechanical function of clutches

and brakes

Check if oil seals have seized on oil pump and centre

support

Check if piston(s) has seized or if O-ring(s) is dama-

ged
|
Test drive
|
Fault remains
|

1
Remove transmission (see O1-8, page 62). W .
Disassemble transmission (see P1-31, page 67 and
section on reconditioning)
Find out reason for particles in oil pan and rectify
Check output shaft oil seal for gear case
Disassemble and inspect valve body

Test drive

Fault remains ) i -i ‘

1 I
Replace transmission (see 01-20, page 62)
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Fault tracing

Harsh engagement — noisy disengagement

Check oil level

(does oil smell?)

Bad smell ———— Change oil (see A2-B3, pages 34-36)
Incorrect oil ———— Top-up (see A1-3, page 34)
level |

OK

Check line pressure and
stall speed (see D1-13, page 40)
l

l

Incorrect pressure

Check throttle cable setting (see G12, page 47)

|

OK Incorrect

e body (see J1-19, page 50) Adjust cable (see G1-14, page 46)

Remove valv

Check function of throttle cable

Test drive

Fault remains

1

Remove valve body (see J1-19, page 50)

Check for washer{s‘} in oil pan
Check throttle cam and throttle valve function
Check adjuster washers for throttle valve, replace
those found in oil pan
Check primary regulator valve
(see section on reconditioning of valve body Z1-38,

]—page 110)

Check accumulator pistons

Check accumulator pistons O-rings
and bore in gear case

(see L1-8, page 56)

Test drive

Fault remains

Replace transmission (see 01-20, page 62)
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Fault tracing

Noise in position N or P. (Vehicle stationary, engine running)

High pitch noise, increasing with engine speed

Possible fault Remedy Operation Page
Low oil level Top up A1-6 34
Qil filter clogged Clean/replace J1-18 50
Qil pump worn Replace 01-20; P18-21;
Z56-83 62, 70, 135
Torque converter faulty Replace 01-20, P2; Z39; 62, 67, 129,
Z82-83 142
Other transmission fault Overhaul transmission 01-20; P1-Z86 62, 67
Whirring noise
Possible fault Remedy Operation Page
Flywheel drive flange broken Replace 01-20; service
manuals — section 2 62
Torque converter touches cover Replace converter 01-20; P2; Z39; 62, 67, 129,
Z82-83 142
Torque converter cover improperly Check cover attachment 09-14 64
attached to engine (Dowels, etc)
Other fault (planetary gear, etc) Overhaul transmission 01-20; P1-286 62, 67
Squawking noise
Possible fault Remedy Operation Page
Bushing for torque converter in Replace oil pump and if 01-20; C5; P18-21; 62, 39, 70,
oil pump, worn necessary torque converter Z256-83 135, 67, 129,
142
Dowels for torque converter cover  Repair 01-20 62

loose/missing

Noise in position D or R. (Brakes applied, engine running)

Noises similar to those above can also occur in positions D and R.

Murmuring or steady low frequency noise, especially at full throttle, usually in com-
bination with low stall speed

Possible fault
Stator slips in torgue converter

Remedy
Replace torque converter and
change oil

Clean oil cooling system

Operation Page
01-20; P2, Z39, 62, 67, 129
Z82-83 143
A1-6; B1-3 34, 36

30
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Fault tracing

Noisy operation
ﬂ Noises similar to those on the previous page can also occur when transmission is operating.

Loud knocking or metallic noise in any gear except direct drive

Possible fault Remedy Operation Page
Inside transmission Overhaul transmission 01-20; P1-Z86 62, 67
(Possible defective pla-

netary gear tooth)

N ’ Rattling noise when starting

Possible fault Remedy Operation Page
Parking pawl partly Check parking pawl! and K1-17 53
. ’ engaged front ring of planetary
i gear
If ring gear damaged: 01-20; P1-Z286 62, 67
— overhaul transmission

- Oil leaks
"

Vehicle stationary, engine off

Possible fault Remedy Operation Page
ﬁ ] ’ Gasket or oil cooler connection Clean, locate fault and repair C1-6 37

ﬁ ’ Leakage, vehicle stationary, engine running

Possible fault Remedy Operation Page
Leak from transmission
front end:
- high oil level Top up A1-6 34
— pump bushing damaged/loose Replace oil pump 01-20;P18-21;

Z56-83 62, 70, 135
- oil pump seal worn or Replace oil seal C5-6 39

damaged (BW55: is twin-
lip sealing ring in-

stalled?)
— torgue converter neck Replace torque converter 01-20; P2; Z82-83 62,67
damaged 129, 142
— torque converter cover Tighten, adjust 01-20 62
- loosely attached to
E’ : ‘ engine
i Leak from oil filler Wipe clean. Check C4 38

tube (after driving)
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Fault tracing

Oil leaks during driving

Possible fault

Leak from rear extension
housing gasket or oil seal
Leak from oil seals

Leak from transmission
front end

Leak from oil pump oil seal
during fast motor-way driving
or towing

Worn torque converter neck
Overheated oil

Remedy

Replace gasket and oil
seal

Check/replace oil seals
See bottom of page 31

Check oil pump seal
(BW55: is twin-lip seal
installed?)

Check

Install auxiliary oil cooler

Operation

C2; H1-8; X8-12

C1-6
C1-6

Co-6

Z39

Accessory

Page

37, 48, 108,
37

37

39

1289

Power flow charts

BW55 AWS55
Gear Gear Clutch Planetary Brake One-way Engine
selector applied gear used applied clutch braking
position P1 or P2 applied
P ~ - - rear B3' - -
R reverse rear C2 front rear B3 - yes
N - - - - = no
D first front C1 both - F2 no
second front C1 rear B1, B2 F1 yes
third C1+C2 “direct” B2? - yes
2 first front C1 both - F2 no
second front C1 rear B1, B2 F1 yes
1 first front C1 both B3 F2 yes
AW70, AW71
P - co' - B3' - -
R reverse (O, C2 front B3 FO yes
N - Cco - - - no
D first co, C1 both - FO, F2 no
second CO0, C1 rear B2 FO,F1  no?
third GO0, £2 "direct” B3® FO yes
fourth  C1,C2 overdrive + Bo, B23 - yes
"direct”
2 first Co, C1 both - FO, F2 no
second CO, C1 rear B1, B2 FO, F1 yes
1 first co, €1 both B3 FO,F2  yes

! With engine running.

2 At speeds above 16 mph (25 km/h) thrid gear is engaged when throttle pedal is released.

3 Applied to facilitate gear changing.

32
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installing

In-car repairs

(wH T TG e e S S R e L e R
Qil cooling system, cleaning
Oil seals, replacement

Line-praasure oheek-/ . .. = il il e i e o
SR e e S e e R e e R
Governor pressure, check
Gear selector, adjustment
Kick-down cable, replacement — adjustment
Governor, removing, installing
Valve body, removing

......................................

§-- Q Selector linkage, replacement

Accumulator pistons, replacement
Solenoid valve (AW70/71), replacement
TransIniSsiON MOUDNIS: o v s sy o Eitew BB s s s s weh

ERlaCEENt o L i e e e A

3 ’ Transmission, removing

installing

In-car repairs

Operation Page

R0
N

N
N

o
S
IR
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W
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NN
N
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Group 43 Automatic transmission

Oil, checking — changing

A. Oil, checking - changing

Never start engine without oil in transmission!

)
Ol & |
Fi
gl - o =l
L3 =i

Ll -

I[_z [

| II | Il
woy - llof

A B
136 114

Late type

80-100°c 1979~

A = Cold oil range

B = Hot oil range

113 266

Old type
1975-78

Oil level is normally within cold range at 20°C (68°F). Idling for
approx. 10 minutes in workshop will usually give an oil tem-
perature of 40°C (104°F).

Hot range is used for normal operating conditioning i.e. tem-
peratures reached after road driving for approx. 30 minutes.

'\-.______F____/
ATF; ATE DEXTRON
TYPE
TYrs AL
S NG o
119 008A

Qil should be to Ford specification M2 C33 - F or G.

34

Al

Checking oil level: Check oil when warm
(cold part of dipstick is only for referen-
ce)

Conditions: vehicle on level surface, engine idling and
selector lever in position "“P".

Move selector level through all gear positions, stopping
in each position for 4-5 seconds. Return lever to posi-
tion P and wait 2 minutes before checking oil level.

Wipe dipstick with a nylon rag or chamois i.e. fluff-free
materials. W ‘
Note! Two types of dipsticks are in use:

1975-1978 = steel ended
1979- = plastic ended.

a2 M ¢

High ail level
Drain excess oil

Unscrew filler tube from oil pan. (Drain plug fitted on
1983-models.) Re-torque tube fitting to 90 Nm (66 ft-
Ibs).

WARNING! The transmission oil may be extremely
hot if vehicle has just been driven.

m

Check drained oil for water contamination. If water is
present, transmission and torque converter must be re-
moved and cleaned. Also oil cooler must be checked for
leakage and repaired or replaced.

Heavy load on transmission can also cause too high an
oil level because of extremely high oil temperature.

A3

Low oil level
Ensure low level is not due to leakage.

Checking oil level at low temperatures (below 5°C =
41°F) may result in false readings.

Driving with insufficient oil in transmission will cause
oil to foam, also giving false oil level.

Filling oil
Use ATF type G (F). Types F and G are mixable.

Note! Use DEXTRON 11 D for 1984 — AW 70, AW 71
transmissions.

Distance between max and min on dipstick represents
0.5 liter (0.5 US gts) on AW55/BW55,

AW70/71: max — min = 0.4 liter (0.4 US qts).

Oil change quantities, see A6 on page 36.

Note! Additives must not be added to transmis-
sion.

Tightening torque for oil pan, see J14 on page 52.
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136 1156

Oil, checking — changing

Be careful when adding oil
Overfilling can cause frothing and leakage.
Do not check level immediately after adding oil, as oil

adhering to filler tube may wipe off on dipstick and give
false reading.

Note! Engine must be idling throughout addition of oil.
If engine is revved with low transmission oil level, oil
will froth considerably and give false reading.

A4
Discoloured or burnt oil

Remove oil pan and check for abnormal quantities of
solid particles of steel, aluminium or clutch facing mate-
rials.

If found = overhaul transmission

If no fault can be found with the transmission, it is pos-
sible that particles have accumulated in torque conver-
ter and suddenly moved with oil flow. Replace torque
converter and clean oil cooler and pipes.

None = change oil and clean oil pan, filter, mag-
net and oil cooler

Alternatively overhaul transmission.

If oil discoloration or burnt smell was caused by harsh
driving or towing (transmission operates correctly), oil
should be filled according to method described on page
36 "Cleaning oil cooling system”’, i.e. fill oil until clean
oil comes from return pipe.

A5
Changing oil

Drain oil by unscrewing oil filler tube. (Drain plug intro-
duced in 1983).

Caution! Transmission oil may by very hot if vehicle
has just been driven.

Clean oil pan, filter, magnet

Should always be done after each oil change. (Tighte-
ning torque for oil pan, see J14 on page 52).

Note! Always clean oil cooler if oil is burnt and contains
foreign particles.

Torque filler tube to 90 Nm (66 ft. Ibs). Fill oil. Start
engine and allow it to idle. Check oil level.
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Oil, checking — changing, Oil cooling system, cleaning

Oil fill quantities: Litres (US qts)

Removing'ollipan -2 So eI asml satagl arnatioe. - e
Add before starting engine .. ..........o8ss colan o
Reconditioning valve body assembly in-car.............. .....
Addl befare Starting enging . i . civion b selimi th.

Reconditioning transmission incl. installing new torque

EONNMBIIO - e T iR T s

Add beforestartingengine...c...... .. v

Reconditioning transmission incl installing old torque

naloh s e [ TR e e el i e e e S e,

Add before starting engine (not possible to drain converter

S R e e R s t e e

A6

AW/BWS5 Awz0/71 (Y f
1975-78 1979
3.0 (3.15) 3.4 (3.57) 3.3 (3.47)
2.5 (2.63) 2.9 (3.05) 2.7 (2.84)
45 (4.73) 4.9 (5.15) 5.5 (5.78)
4.0 (4.20) 4.4 (4.62) 5.0 (5.25)
6.5 (6.83) 6.9 (7.25) 7.4-1.5

(7.77-7.88)
6.0 (6.30) 6.4 (6.72) 7.0 (7.35)
5.5 (5.78) 5.9 (6.20) 6.5 (6.83)
5.1 (5.36) 5.5 (5.78) 6.1 (6.41) W ‘

Note! Add extra 3 dI (0.3 US qts) on vehicles with auxiliary oil cooler.

! Deeper sump introduced in 1979

B. Cleaning oil cooling system

AW TOAWT

Rae 3
e /

\ {
_5 \\6“:/_ = ;

BI7T-823
W 55, BWSS D20,024 B

B17-B23; D20. D24

136 117

B1

Always clean oil cooler when reconditioning/re-
placing transmission

B2
To clean
Disconnect oil return pipe at rear of transmission.
Overfill transmission by approx. 0.3 liter (0.3 US qt.).

Start engine and allow to idle. Collect contaminated oil
and switch off engine when clean oil comes out of

pipe.
Re-connect pipe.
Check/top up oil level (see A1, page 34).

B3

Clean auxiliary oil cooler separately

Disconnect pipes from standard oil cooler. Connect
auxiliary oil cooler to an oil supply pump and pump
clean oil through.

Re-connect pipes to standard oil cooler.
Start engine and let idle. Check oil level.

(lllustration shows location of hoses and thermostat
valve for different engine types.)

a

m
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Oil seals, replacement

C. Oil seals, replacement

i
Oil leakage

High level

First check that leakage is not due to high oil level; oil
may be thrown out through vent located on top side of
torque converter. Also check for leaks at oil cooler pipes
and the test outlet plugs.

With other leakages, clean the transmission and deter-
mine if leak can be remedied or if transmission must be
removed.

Leaks from torque converter welds

Insert a piece of paper through opening in bottom of
torque converter housing. Run engine at idle for a few
minutes.

Qil spill on paper indicates an oil leak. Replace torque
converter.

134 529

Replace seals in vehicle (transmission rear and underside)
Special tools: 2779, 2846, 5075, 5149
Rear extension housing gasket Qil seal at drive flange
2 1 3
5149

Use 5075 to install oil seal.
Ensure seal sits correctly

€2
Oil pan gasket
Tightening torques:

AWSG: grey cork gasket 4.5 Nm (3.2 ft. Ibs).

BWS5b: Yellow natural cork gasket 8 Nm (5.8 ft. Ibs).
blue cellulose gasket 10 Nm (7.4 ft. Ibs).
(Smear blue gasket with oil before installing.)

AW70/71: 5 Nm (3.6 ft. |bs).
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Oil seals, replacement

Replacing oil seals in vehicle (transmission right side)

Special tool: 5118
O-rings, oil cooler connections

c3

O-ring, kickdown cable

(;me;__::

e
Y,

»
W

T

i i
ol &1
; @/ 2

g
Z

O-ring, speedomet'er drive

Replacing oil seals in vehicle (transmission left side)

14 Nm ;\/
10 ft. Ibs \_

Qil filler tube

O-rings, solenoid valve, AW70/71

38

Qil seals, gear selector shaft

c4

O-rings, pressure gauge connections’
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Group 43 Automatic transmission

Replacing oil seals (transmission on fixture)

Special tools: 5069, 5071, 5117, 5241

AW 55, BW 55

<

Qil pump seal

Oil seals, replacement

Installing

sl Al

=/
45 Nm = 32 ft. |bs

&

Replace oil pump if bushing is damaged or
moved outward because it will block a drain
ichannel and cause an oil leak.

-

Replace torque converter if neck is damad

Q-ring, oil pump

ged.

Installing

Bearing washer,

rear

(see Z56, page 135} |
Lightly smear with Vaseline

AW 70/71

in!E

O-ring, oil pump — torque converter casing

Installing

Torque converter casing

—

35 Nm = 25 ft. Ibs

60 Nm = 43 ft. Ibs

Removing

Qil pump

22 Nm = 16 ft. Ibs

Vaseline

Use dowel pins 5241 to hold overdrive in place.

136 120
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Checking line pressure

D. Checking line pressure

Idle r/s (r/min)

Special tools: 2531, 5074

D1

Check/top-up oil level
D2

Connect pressure gauge 2531 to transmission
Attach pressure gauge to door window.

Remove front plug on transmission and connect nipple
5074,

Connect pressure gauge hose to nipple.
D3

Start engine and allow to idle in position N
Check idle speed, see below.

D4
Depress brake pedal. Move gear selector to posi-

idle, D tion D and record line pressure

. AWS55 BWS55 AW70' AWT1
0,40-0,45 MPa 0,53-0,63 MPa 0,35-0,44 MPa 0,46-0,54 MPa
{57-64 psi) {75-90 psi) {60-63 psi) (65—77 psi)

Engine type Idle speed
r/s (r/min)
D 20, D24’ 12,5 (750)
B21 MPG, LH 12,5 (750)
B19/21A — 1977 14,2 (850)
B27A -1976
Other markets 15,0 (900)
B23E — 1980 15,8 (950)
B27F - 1977 USA, CALIF,
FEDERAL,
CAN,
JAPAN
B28F 1980
B27E 1979-1980 16,7 (1000)
B28E 1981
B28E 1982 Sweden, Aus

! Low idle

Line pressure too high
Probable causes:

— throttle valve clip dropped off
— throttle valve incorrectly adjusted

1 B23 FLH AW?70 has same pressure as AW71.

D5
Move gear selector to position R and record line

Idle, R pressure
AWS55 BWS55 AW70' AWT1

0,58-0,68 MPa 0,74-0,91 MPa 0,50-0,64 MPa 0,7-0,82 MPa
{83-97 psi) (105-129 psi) (71-91 psi) (100-117 psi)

' B23 FLH AW70 has same pressure as AW71.

Incorrect pressures

— primary regulator valve seized. Check as follows:
Rev up engine. If pressure increases proportionally

to engine speed, valve has seized.
— throttle valve seized. Check as follows:

Allow engine to idle in position N. Pull out throttle
valve by hand (without moving throttle). If line pres-
sure does not increase throttle valve has seized.

— shift valves seized
— cut back valve seized

Recondition valve body assembly if shift valves have
seized. If no fault is found, recondition transmis-

sion.

No rearward drive (no line pressure)
Probable causes:

— primary regulator valve defective

— 2-3 shift valve defective

— reverse gear sequence valve defective
— C2 accumulator piston defective

- center support bolts loose.

D6

Line pressure too low
Probable causes:

— seized primary or throttle valve.
Check according to “Line pressure too high".

If test shows values are OK: low pressure may be cau-
sed by defective Bypass valve' or oil pump (noisy).
Alternatively oil filter may be blocked or accumulator
pistons may be defective.

1 Not fitted to late type BW55 transmissions.

Line pressure correct at first but drops after a few se-
conds

Probable cause:
Defective secondary regulator valve. If early type valve

is fitted replace with new type (see ""Reconditioning”
Z1-49 on page 110).

Reconditioning valve body if valves are found to be
defective.

. |
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2531

118 928

Testing stall speed

D7

Testing stall speed

To be carried out in conjunction with check of line pres-
sure (D1-6).

Never test stall speed if line pressure is too low.

Stall speed test gives an indication of condition of tor-
que converter and transmission clutches.

Test conditions:

— engine must be properly tuned
— correct line pressure
— correct oil level and transmission at normal opera-

ting temperature.
Engine type Stall speed r/s rimin) 9 P
D8
B17 A 38,3 (2300) *
B 19 A 35,0 (2100) Connect rev counter to engine
B21A 36,7 (2200) Place rev counter on dashboard.
B 23 A/E 40,0 (2400)
B19E 41,7 (2500) D9
B21E 42,5 (2550)
B21F 41,7 (2500)' Start engine. Apply parking brake and brake
B 21 F MPG 30,0 (1800) AW70 heav“v with left foot
B21FLH 33,0 (1980) AW70
B 21 FT 37,0 (2220} AWT1
B 21FT 34-41 (2050-2500) AW71 D10
g?g LE!F' e 32’3 gggg:ﬁwm Engage position D and depress accelerator to
898 EF 40,0 (2400) floor. Record highest engine speed and line pres-
D 20 32,5 (1950) i
D 24 36,7 (2200)
1350 (2100) for 1208 254-027 and Do not depress accelerator for more than 5 seconds,
1208 253-376 =
2383 (2300) for 1208128-011 and  Position D
1208 164-021 for B27E and F and :
1208 046-007 for B27F. AWS5 BWS5 AW?0 AW
0,95-1,20 MPa  1,13-1,37 MPa 0,96-1,10 MPa 1,00-1,20 MPa
(135-171 psi) (159-195 psi) (137-156 psi) (142-171 psi)
D11
Allow engine to idle in position N for 30 sec
D12
Position R Engage reverse and repeat test
AWS55 BW55 AW70' AWT1
1,40-1,70 MPa  1,54-1,96 MPa 1,37-1,76 MPa 1,50-1,90 MPa
(199-242 psi) (219-279 psi) (195-250 psi) (213-270 psi)
1 B23 FLH AW70 has same pressure as AW71
Incorrect stall speeds D13

High stall speed. Probable cause: incorrect oil level or
blocked oil filter.

High stall speed with screech in position R. Probable
cause: slipping C2 clutch and B3 brake.

High stall speed with screech in positions D1 and D2.
Probable cause: Slipping C1 clutch.

Low stall speed. Probable cause: insufficient power
delivered by engine.

Low stall speed, poor acceleration at low speeds. (Nor-
mal after 70 km/h = 42 mph). Probable cause: defective
torque converter.
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Checking governor pressure

"

E. Checking governor pressure
Special tools: 5074, 5114

E1
Check/top-up oil level

£2
Check line pressure

Governor pressure is a transformed line pressure. The-
refore if line pressure is incorrect so is governor pres-
sure.

E3

Connect pressure gauge 5114 m ‘
Attach pressure gauge to side window.

Remove plug from rear of transmission and attach nipp-
le 5074. Connect hose to nipple.

E4

Check that governor pressure is zero when engi-
ne is idling in D and R, vehicle stationary
= @

Test drive vehicle in D and record governor pres-
sure

" q
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Checking governor pressure

r a Final drive ratio Governor pressure
: MPa psi km/h mph | MPa psi km/h  mph | MPa psi km/h mph
BWS55 3.31:1 Diesel | 0.11-0.14 16-20 34 21 0.18-0.22 26-31 62 39 0.38-0.43 5461 121 76
3.54:1 0.10-0.13 14-18 32 20 0.15-0.19 21-27 57 36 0.36-0.46 51-65 110 69
3.54:1 Diesel | 0.12-0.14 17-20 32 20 0.19-0.23 27-33 57 34 0.43-048 61-68 110 &9
3.73:1 0.10-0.13 14-18 20 19 0.16-0.20 23-28 55 34 0.37-0.44 53-63 108 67
3.73:1 Diesel | 0.13-0.15 18-21 30 19 0.20-0.23 28-33 55 34 0.47-0.52 67-74 108 67
3.9%1 0.10-0.13 14-18 29 18 0.16-0.20 23-28 53 ok 0.37-0.44 53-63 103 64
4.10:1 0.10-0.13 14-18 28 17 0.16-0.20 23-28 51 32 0.37-0.44 53-63 98 61
AWSS5 3.73:1 0.10-0.15 14-21 30 18 0.16-0.22 23-32 55 34 0.42-0.52 60-74 108 67
3914 0.10-0.15 14-21 29 18 0.16-0.22 23-32 53 33 0.42-0.52 60-74 103 64
: 4.10:1 0.10-0.15 14-21 28 17 0.16-0.22 23-32 51 32 0.42-0.52 60-74 98 61
F ’ AW70/71 3.73:1 0.09-0.15 13-21 30 19 0.16-0.22 23-32 55 34 0.41-0.53 58-75 108 67
3.91:1 0.09-0.15 13-21 29 18 0.16-0.22 23-32 53 33 0.41-053 58-75 103 64

Incorrect governor pressure

E6
Too high
Probable cause:
Governor seized. Remove, clean and check/replace go-

F Q vernor.

Too low:
Probable causes:

— Governor seized or leaking. Remove, clean and
check/replace.
— Oil leak at cover plate for oil channels to governor.

ﬁ;’ Replace gasket.
: — Governor oil seals on output shaft worn or broken.

Replace seals.
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Adjusting shift linkage

44

7

128 674

F. Adjusting shift linkage

1
Check that play in linkage is not too large
If too large, replace bushings.

F2
Check selector lever positions

Engage D and move lever against gate. Clearance
should be same or greater than clearance in position 2
(see top left).

F3
Adjust rod length if necessary

Rough adjustment: screw clevis in or out (clevis may be
attached to front of rod on some models)

Fine adjustment: turn knurled sleeve as required.
Max. visible thread length = 35 mm (1.05 in).

Increasing rod length reduces clearance in position D
and increases clearance in position 2.

After adjustment: engage position 1 and then P. Repeat
test according to F2.

See K1-17 on page 53 if linkage mechanism inside
transmission is defective.

F4
Checking start inhibitor switch

Remove gear selector cover. Check that N and P marks
on inhibitor switch are opposite switch lever (A) in po-
sitions N and P respectively.

F5
To adjust:
Engage position D.
Unscrew bolts (arrowed).
Adjust switch so that P is opposite lever (A).

Engage position N and check that N mark is opposite
(A).




Group 43 Automatic transmission

Adjusting shift linkage

Move selector lever forward and back, through gears (P
to 1) and check that pin (B) does not slide out of lever
(A).

Check that engine can only be started in positions P and
N and that reversing (back-up) lights come on in posi-
tion R.

If reversing (back-up) light flashes when vehicle is re-
versed, move switch contact 1 mm (0.04 in) forward.
After adjustment make sure that vehicle can only be
started in "'P”" and "N".

Check that gear selector panel light works and is cor-
rectly installed. Install cover for selector linkage.

ey

Wiring diagram 240, 260

Start inhibitor switch F6

Reversing (back-up) light switch

Gear selector panel light (1O WoR 75-1978) [ 7
L‘I.Crgl_ﬂwl_s_?gj 2 5 R 1975-1980

m [2,5 BLY 260 1975
1,5 BC 40BLY .

1975 -IQ?Sq

AoARAANAAD
1 23 15 8 8 8 10
IR DERY ﬁﬂ
1
10 BLY _!l Other instrument
o et iy o o | 7

> ‘and panel lights 58a

# Start inhibitor switch

[=]

-

15 BL

1,5 BL-Y 1576

Reversing (back-up) light switch

gseomey

1,0'Y 1981-

Colour code:
BL = Blue
BN = Brown
R = Red
SB = Black
W = White
Y = Yellow

=L = 136123

45




Group 43 Automatic transmission

Kick-down cable, replacing — adjusting

G. Kick-down cable, replacing — adjusting

46

To remove
G1

Cut off cable at throttle pulley. Detach cable
sheath from mounting bracket

B27, B28: Remove air filter first.

G2
Clean transmission around cable and remove
cable sheath

G3

Drain transmission oil and remove oil pan

Disconnect oil filler tube from oil pan. (Drain plug intro-
duced in 1983.)

Warning! Transmission oil may be very hot if vehicle
has just been driven.

G4

Pull down cable with pair of long-nosed pliers, to
form a loop

G5
Hook up pulley cam with a screwdriver

G6

Disconnect cable from throttle cam and withdraw
from sheath

Lift up sheath with a screwdriver (see P15, page 69).

” ¢
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i 134 248

4 cylinder A engine shown above — pulley arrangement similar
on other engine types.

Kick-down cable, changing — adjusting

To install

G7
Install a new O-ring (arrowed)

G8

Withdraw cable slightly, insert cable in transmis-
sion and press sheath into transmission gear
case

G9
Attach cable to throttle cam

G10

Route cable with sheath assembly to engine com-
partment. Attach cable sheath loosely to throttle
pulley bracket

G11

Install cable clip

Pull out cable until light resistance is felt i.e. light pre-
load. Hold cable in this position and attach clip 0.25-1.0
mm (0.01-0.04 in) from cable sheath end, see fig. Thisis
idle position.

Ensure that throttle cable is not loose. Max. play = 0.5
mm (0.02 in).

G12
Connect cable to throttle pulley. Adjust clip posi-
tion
Depress accelerator to floor. Note! Do not move throttle
pulley by hand otherwise adjustment may be false.

Adjust cable sheath position so that clip is pulled out
50.4-52.6 mm (1.98-2.07 in) when accelerator is depres-
sed fully.

When correctly adjusted, cable should be tight in idle
position and can be pulled outa further 2 mm (0.08in} in
full throttle position.

If extended length is less than 50.4 mm (1.98 in}), check
that throttle pulley turns fully between stops.

B27/28: Install air filter.

G13
Install oil pan and oil filler tube
G14
Fill transmission with ATF and topup
Level check: See A1-4, page 34.
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Governor, removing

H. Governor, removing, installing
Special tools: 2779, 2846, 5149 m ‘

To remove:

H1

Remove:

— transmission crossmember (for different types, see
N1-4, page 60)

— propeller shaft. Wrench 2779 (2846)

— coupling flange

— speedometer cable

— rear extension housing and gasket

— large speedometer driven gear

— spacer.

H2

Remove governor

AWS5, BW55, early type AW70: unsnap governor drive
ring (clip) and withdraw governor. (AW55, BW55 have W
different drive rings.) U ‘

AW?70 late type, AW71: unsnap drive ring and remove

: screw + lock plate. Then withdraw governor from
BW 55 shaft.
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AWSS, early type AW70

Governor, installing

H3

Reconditioning governor
See X1-7, page 107

Note! Type of governor depends on transmission
type (see table on page 11).

To install

H4
H4
Replace gasket under channel plate
(AW: Clean oil filter, see P9, page 68.)
H5

Replace oil seal for flange and speedometer dri-
ven gear

Also check bushing in extension housing (see X1-12,
page 107).

Hé
Reverse procedure to install governor
Turn drive ring on BW55 to secure.

AWT70 late type/AW71: install bolt, lock plate and drive
ring.

Tightening torque 4 Nm (3 ft. |bs).

H7

Tightening torques (all transmissions)

= 35 Nm (26 ft. Ibs)
= 45 Nm (33 ft. Ibs)

— rear extension housing
— coupling flange

H8

Fill oil and check level
ATF
Level check: See A1-4, page 34.
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