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Fig. 1.48 |In front-wheel drive vehicles the engine can be mounted longitudinally
in front of the front axle with the manual gearbox behind. The shaft goes over the
transverse differential (illustration: Renault).
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Fig. 1.50 Layout of tfransverse engine, manual gearbox and differential on the VW
FPaolo. Because the arrangement is offset, the axle shaft leading to the left front wheel

is shorter than that leading to the right one. The shifter shaft between the two can
be seen clearly. The total mechanical efficiency should be around n = 0.9
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Fig. 1.70 Complex power distribution on the Fiat Campagnolo, a four-wheel drive, all-purpose passenger car. The drive moment
is transferred from the manual gearbox via a centrally located two-gear power take-off gear to the differentials of the front and rear
axles. Efficiency is not likely to be especially good.
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Fig. 1.33 Chevrclet Corvette (1998). In arder to achieve balanced axle-load distri-
bution, a more rigid overall system (necessary on account of the greater flexibility of
the plastic bodywork) and more leg room, the gearbox is integrated with the rear-axle
differential. Compared with standard drives, the cardan shaft turns higher (with
engine speed) but is subject to correspondingly less torque. The front and rear axles
have plastic (fibreglass) transverse leaf springs.

Compared with the previous model, unwanted vibration, particularly on an uneven
road surface, is reduced as a result of the shorter length of the wheel spindles of 63
mm and the small steering-axle angle of 8.8 degrees. Owing to the combination of
a castor angle of 6.5 degrees with a castor trail of 36 mm (previous model: 5.9
degrees, 45 mm), a goad compromise is achieved betweaen high lateral rigidity of the
axle and good feedback properties.
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Fig. 21 Relationship of torque capacity wear rate and pairs of rubbing faces for multiplate clutch
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Fig. 23 Clutch driven centre plate (sectional view)
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Table 5.1 Clutch and brake engagement seguence

Drive High and Second gear  Forward  Overdrive  Low and One way

clutch reverse clutch  band brake clutch brake reverse clutch
Range oC (H+R)C 2GB FC obe brake (L+R)E OWC Ratio
Fand M - - - - - - - -
First D Applied - - Applied - - Applied 2.4:1
Second D Applied - Applied Applied - Applied - 1.371
Third D Applied  Applied - Applied - - - 11
Fourth D - Applied - Applied  Applied - - 0.7:1
Reverse R Applied  Applied - - - Applied - 2.83:1

¢y

Autolibrary



Autolibrary

DC (H+RIC

—

Crank
shaft 1

Intermediate) |
shaft

{8} Firstgear

Wﬁ: ; I ]
. ; i £
) e O 7 owe
—
DL IH+RIC e §
& PL

D 2
|Interrmediatel] Output =

shaft shaft
(a) Second gear

1D iH+RIC

[ ——

Intermediate
shiaft

{¢) Third gear

= 2GB
= r— T 11
KZK% " -

”| % ._ 23T | et | lowe

A i

id) Fourth gear

¢¢

Autolibrary



Autolibrary

¢o

Autolibrary



Autolibrary

J.u,u.:‘).o;o L4
sk 1y hgise 3l (2o SiS 2o > Sk iz 90 @ Az (e & Sl dlewy il
O Gk 5l SRS 3l (2 Sl Y- ISS aiiles aiSis ol 252 99 O OS2
S5 ga sl i 8l (VY-YY S5 ) gae) D

N
1
i,

WA A

s

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

2

Fig. 31.2
gy 4 09> aigh & (2B 2z bz o, OV-TY S0 Y 520) C (26 22 s 0
H i s adwg G, b SO 5l OV-YY UG ¥ gae) G-G snins 1o cis ol oo g A

S Jato A digy 4 ;550 Bk 5l g em 4 (O e
003 2 al (LSS 57 99 59y Senglie 5 00,5 S5 > el s )3 (bl 4l
97 i g Sy w6 5 23l XoX 9 Jo (Sigo oS> b G-G by slo

Fig. 31.1

1

Autolibrary



Autolibrary

Heme Jg=> olhes 98 G-G sla snss aSST oy om0 plas |y el e Y=Y S
- P ) i ‘ .

.35.5 M‘P ngl...wc W’Q l.a )9[.7M m.b..\>):>

Figure 12.27. Non-locking Opel rear axle differential. / Bevel gear final drive;

2 Differential cage; 3 Differential bevel gears: 4 iy . o
& Axle shafts gears; 4 Axle bevel gears; 5 Differential pin;

Erz 99 0o Bl (595 590 Jlo 0 Erar b adl Sgliie £ 2 99 ) Sunglie 4l s
Jg= X-X j9mme Joo G-G Gl osios > )90 pogdle > pl 4o 09 dalgsn LS,
canls azalgs e 55 (H) 055 9o

S (589 Me) 99 Ja3 Lz 2 5 (S 45w (o0 (59 ($B9 y95 S Ll 0 Comdg (n S
3 el gy Sl )0 (a8 (oo Cews 3l ) 055 Saglie Koo Ei2 (Jg oS (0 25 kS 2
il 59, # ook 0 (558 Wz (00 055 L1, 0 jyma g ¥ 05 500 500 iz >
I8 sy e Sy 2 90 59y Semglie ST Jduy il 2 59, OF Blie wsl 9
Ohsd Sl 550 095 (0 095 jyme Jo ¥ 0558 iz sl Joe nl g oolilil o5 >
S ielan 550 b 55530 0,5 550 culplo il (0 & ushy b o)1 oles alais 0.5 558 0l 5o
0 9o sk 4 590 5 (plpl 5 a2 dals WIS (o0 ES > et 9395 &5 (> 4
Dgr dlg> LSS esly g0 gt Cdl pl jo canl SIS 4 a3Y o,

1A%

Autolibrary



Autolibrary

Loy S e e jo7e (59,995 So )0 (S Lawgh) (e 5l e Sz 0955 j90 bt Jlorw
35 S Heilngl &5 (S y0 Jeniliine J18)) §atdl (oo ST a4z i 2 5l (So (s 2
(35 epn oS L

g VOV JU-FN Tt- B
bl ) 9 Y 5 55l p 0d) sk (S 3 (edle aSalin M DY I (S 50
oslisal il o 135 51 oS slage o 3 08l Sglie o b 2 33 S el (s
Dy (50
35 Jemail o J5 4y ales Jae SLslagil Ly (5s S5 50 4 (Ko el JiB
SIS osdy 99 09d 4z LS, gl aiiby 09 oo aiS 3 Limited Slip «Sslegs!
ailes Moas Joiltes JLud; cdll o 0l dalss (LS 52 99 90 45 (g9 Wb (o
izl b 50) He0 5l cenl 12550 Jeslitns Ja8 aSalSn 09y walys i bas o0 &5 >
B,10 5929 0,550 sl oo Sl Jloiz! aST > 5ged
DLt S e Sy g by o oo ol o el 38 5] i V-4 S
VNV

Al
Disengaged ngagedt: 7 / 77
. N A
Actuating N //;’:4
rod — 3
Fork arm—— B i;
Splines-« /| z

/;Ianged

-
’ N
./ dogclutch 3
Actuating teeth member \Q‘\\
sleeve dog S

clutch member
7.9 Differential lock mechanism

¢A

Autolibrary



Autolibrary

P Solegsl Jundl o Ja8 -
L aS 095 SOl ooshy g Sty el 0ol ools Lis V-V E S po Jas ol 5l gl diges
00 il (gl Ao aiz ENT S 95 0e (098 (59, oud sl Cuwl salls (6,15 e il
LT e )M—T‘)w&s)swwyfmésﬂﬁ%ﬂ*f‘@yW?bﬁ‘sWW‘

Thrust block
- -~ Cross-pin
N G / -Planet pinion
- 1)

- — Sun {side] gear

\.ﬁs\ o5 ﬁ _

ko
Half shat—

———Thrust washear
half shaft

hib
Multiplate
pack

Crownwhee| —-/
mounting flange

—Differantial cage

Fig.7.16 Viscous coupling differential
O3y 90 (551 dgde 315 (o 4 s 3l a8 el Jlygs (6551 S g, DS S
0328 Lol Joe (nl dgdne O & Jaie (g5 5 Lo Sews degerme ol 4 g, 05 > Sl
98 (oo Jomilpnd dingy 9 gy 5l (So 43,5 G5 Sl
Pl 590 KO0 gl S dcgasme &S > el a5 o oS CS > cl [SS a3y
BB e 5 s LSns S (65 499 5l o3 5 300 oo 53, eSiws 5 5
gy Ly il ud az )Ly Jle (589, )Lid oSSl oy Jemilyys 98 0l o allisecdiss
35 595 WSee Joo Jonl s JaB Sl o plgiee Bl (oo Jemilyiss
535 45T oy capae (55, Dlgns ungliio o5 sk 59, E2 65 1 Jedoy S
o Jab Sl o S sle¥S Lk ol i 5505 iy ] S0

«(Final Drive) Sl casals @
598 el gliml &z 50 0k 3laS 5 o5 j90 4 aSST Loy (55,9lS g (silenl) slerile o
GABE 593 e Jemil 3 5 (S8 2 9B s halS loazee | Jenilins Sl (295 sk
by pRaljBl jglas g andly
o0 ol LS VoY St 10 05 0,5 jshate ol (sl 45 s saals 1 oc (s g

£9

Autolibrary



Autolibrary

A I

Annulus
ring gear
Planget

gear Crownwhee) and pinion

Pinion
carrier

Differential

Fig. 7.20 Inboard epicyclic double reduction final drive axle

G y95 s S5 0l Jenndl 0 5l (29,5 55lidS el asine JSB (pl o a5 4islen

el 5 035 Jraio aingy & (S e (2l 50 2051 (00 )0 S5 |y G0d 5 5 Sgdee
D9l (o0 59l Gl g 590 Gals el losez cpl el gl (295

Autolibrary



W N =

Autolibrary

WSLQ.@ )

t sl oyl S0 ,S 038 Slgo sk o Slee -

State of |Type of

Out- Planet
motion |gearbox| MPut Frame ary step

put ratio

a =
) o

. _ng_ 1
PTmTE T3

n -
1 2 fp:n—;z'f—fs =1+ =2

8
gle

L w
S HJ—H—I ]
' N
z
Gear-set
with fixe
axles
w
n
I
I
[N

d)

Planetary
transmission sin
drive
(3%

... Sun gear e)

... Spider L .
f) 3 2 Ip= A= _E =14

... Ring gear

P Seolod gy S8 0 Jlw b s -

Figure 10.2.
a) Components of a
torque converter [10.3].
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