Transmission G3/50, G3/60

Order-No. 6510 5044 02

Printed In Germany
0201 0.1






263 Transmission
Bm_ 714
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Removal and Installation of Transmission

Removal and Iestailation, Sealing of Transmission Mouszing Cover Rear

Remaval and Installation of Tachometer Drive

Removal and Installation, Disassembly and Assembly of Transmission Shih Cover
Removal and Insteilation, Qiszssembily and Assambly of Shift Rods with Shift Forks
Hemoval and Insiallation of Input Shaft

Disassembly and Assembly of Input Shaft

Removal end Insialistion of Main Shaft

Digassembly and Assembly of Main Shaft
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Removal and Installation of Countershaft

Dizassembly and Assombly of Countershaft
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263 Installation Survey

Bon 714
T instaled in
Transoussion Transmigsion iy pe designation I .
WModel _L tode! designaltion
B 714 000 1413 — 383002
G 3505 - ao3
8.5 ] - 005
- 007
- 08
Ko e
KD {61
A 102
AK 141
ARG 151
1447 A 383 1113
AK 143
AKD 165
ARQ 165
1613 — 355 004
— O0G
1613 KD |5 0620
IMB 714,001 KO 632
G 360-5
75 1517 — 385,014
- Q162
—- aig
KO ue7
Ko 0539
KD oEa
714.031 G613 K 3850401
1617 K 3R5.043 1
Al 1430
M3 714 006 1519 — ies.02449
G RE0-5 - kG 21
6.1 - 028 &
- p2ad
s 054 2
KD ofaa
K TS L
K 0722
714032 1618 K 3BG 0451

} stariing Doiober 75 ranssnissicn G 365 — 91338 GP will be installed
4 starvng October 75 tranzmission G 35S — BD28 GP wili be nstalled
1 srarting Detober 75 ransmission G Y50 — 586 will be instailed

B fransmession Volume 2« Sppolamend d — Exlarmen - How 1975
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263 Special Tools

Bm. 714

Designatian

Box wrench (SW 73]
Wrench

Socket wrench ingert {SW 41)
Mandrel
Aszambley sleeve
Mlandrel

kandrel

Mandrel

Mandrel

Mandrel

Mandrel

Dial gauge
Extension

Gauge

Slip gauge
Holding wrench
Intemal puller
Counlersupport
Puller

Puller

Fuller

Pullar

Fuller

Puller

Puller

Insert M 10
Grippar

Mandral

Holder

Ctamping bars
Cenlaring mandrel
Centering mandrel

Part. Mo Transmission
350 areq
205 580 00 03 00 4
285 539 01 07 G0 x
000 589 10 09 0D b
312588031400 bt
A7 SRG Q04 Q0 *
oG 580 07 15 00 =
306 583 01 1500 .
312 583 G0 15 00 b
312580051500 0
32589031500 w

37 589 00 15 00
001 589 53 21 0D
366 585 00 21 0%
IBS 589 00 23 00
000 585 13 23 0D
356 588 00 31 00
0ag 584 27 33 00
000 589 34 32 00
004 589 45 33 00
000 588 B9 3300
0040 589 99 33 00
001 58841 3300
035 589 1 33 00
321 588 20 33 00
343 589 00 33 00
343589 00 33 42
000 589 26 34 00
304 589 03 20 00
343 589 00 40 00
Q00 589 50 63 00
312 588 01 61 G0
3435590361 00

A A A A A O O O O A A A

L A A O A A A O A A A A A A A A O

MO OMOA K K WM X K

| S

T rsinn Welome 2 — Supglement d — Eoenmipn — Moy, 1975
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26.3 lustrations
Bm. 714

R26-4613

R25-6612.
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263 Sectional Views
Bm, 714 (G 350
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26.3

Bm. 714 {G 3:50)
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26.3

Bm. 714 (G 3.0}
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26.3

Bm 714 [G 350
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263 Exploded Views

Em 714

Transmission housing, transmission shift cover,
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Traserrdssenn hdesing

Cyt pon
Closee pleg
Clogms plag
Linit ramwe plate
Gasket

Clogira Lowes

Snag nng
Sorew

Spacing washer
Gazket

Howsong cower
Sorimyg washer
Berew
Trrust washsr
Giaxkel
Hausing cover
Seating nng
Threaded cuching
LGasket

Stouted plug
Terust washer
Spacing masher

153 o T
162
112
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T
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153

Srap 1iny
Soraw

Sorew

Gazugt
Chasing vl
SEIng washes
Sorow

Gasket
Houzisrg cover
E'..'.'!'-.-;
Boshing
Clasng cover
Plug

Meesdla brzring
Switch

Spring wazhar
Screw

Screw
Erezt=er

St rod
Pawd
Weodrut kay
Shaift Fingsr

sh

131

180
11

142
143
145
145
a7

ift forks

Lol wEsher

BN

Shitt md
Qesc SR
Shift finger
Locking plate

Closing covear
Spring washer
Serear

Gize pin
Spring wasker
Soirer

148 Speing washer

49
150

Buli

Switch

173
1]
173
176
173

ZIG-~5134

Clasunyg eaver
Gasket
Snap rng
Screw
Sleewe
Circlip
Circlip
Gasket
Closing cower
Snag ring
Serew
Shilt rod
Shitt rod
Shift rod
Shife Tork
Shift fork
Spring
Ball

Link
Locik
Siraw

oo3ft



26.3

Input shaf, main shaft, countershaft and reversing shaft

180

Input shaft

Cyl. raller bearing
Tepersd Bearing
Thrust washer
Biui

Sesling ring
Fialler aszemhly
Main shaft

Spring

Balt

Thrus! washer
Synchronizer fing
Symchronizer body
Epring

Bolt

Diriver
Synchronizer cone
Spring

Shiding sleeva
Gieer

Foller axa=mhily
Aaller easambly

216
27
il
g

BREZZRLGUBEREUREHER

Gear
Bynchronicer body
Spring

Balt

Driver
Synchronizer gang
Spring

Sliding elemre
Bashing

Boller aszembly
Gear

RAoller aasembly
Grar
Synchronizar body
Spring

Balt

Dirivar
Synchronlzer cap=
Sliding slemm
Eushing

Roller asserhily
Coupling gear

SNEEGHBER

ENEBERUENIG

Cyl. reller bearing
Circlip

Tepered bearing
Drive gear
Shaft

Dirive gaar

Plug

Flarga

MNut
Countareheh
Gear

Gear

Gear

Locking ring

Tapered roller bearing
Tapered roller beesing

Reversing geer
Spacing tube
Thrust washer
Rallar assembly
Reversing shatht



26.3 Reductions and Number of Gears

B 714
revarse
Constant gear  istspeed 2Zndspeed drdspeed dlhspoed  Sth gpeed speed
G 3/'954-5/8.5
Number Z2 38 39 32 35 10 20 36
of teelh Z1 16 i 17 23 b - 120
Reduciion L= Z23m 255 1.85 1.08 0,65 — iy
Total reductnni . - B4l 4,47 257 155 14 2,27
G 3e0-906.1
Mumber 223 ® @ om @ 3
of tegth Z1 18 11 17 2 27 11 20
Hadusction i= 1722 355 1,88 1,27 .85 - ixy
Totat i
ota '“'”“‘“".. _ - B.AD 324 219 .46 1.0 5,63
G A60-57.5
formber Z2 38 3 i 25 [§!] 2 38
of esth | 17 it 17 23 29 1120
Reduction P= 2147 3.55 1.88 1,08 065 — .27
Eal reduction S
i = — 1.50 jne 230 138 1.0 5,77
B Trorsezsoon Vot 2 o— Sppelement 4 ~ Eatonsign — Mow, 1§75 'ﬂM“






263 Adijusting Data

B 714

End play of input shali'} between
culer begr.ng race and front housing cover 003005

End play of main shal’) bamween outer

liearing raca and rear housing cover 0,03 —0.05
End play of coumershait’} 0,03~0,05

Adjuzgtment of countershaft
Dimarsion from transmission houging front to constant
coumtershaft gear 155101

WL ishoes s;n:-m crextad

—_——

Sliding slaeve distance
Dimension from rensmission housing face rear

ta center of slid.ng sleeve
151 speed and reverse spaad 648101

to center of sliding sleave
2ng and 3rd speed 17904

to center of sliding slegve
4th and 5th gpeed - Zmea+0

[

Lengths of flange bushings 1o abkin reference dimensions

Znd speeo 505 506

Ird spred 420 421

Reversa speed 280 281 252 X853 284 235
286 267 IBSB

—_— - —_—

End play of gear whaalz

15t gear wheel Q18—-025

2nd yesr whas| 0.20-0.25

Ard gear:ﬁei 0.19-024 o
dibh gear whee! 0,20—0.25

Ee\;ﬂ' near whees 0.15=-025 -

Synchromizing play

st to *th speed 05
Sih spead 038
Reference dimension when placing synchronizer cone against outer cone
max. % .
01 1 10
15t 1o dth spee:i 20 ,
~D.2% |
-2 0.9
fth speed LI
=025

_—_— SEC— —_— ——

e s mesm R Woorms ? ~ Syupciemenst 4 — Emenson — Mov. 1875 [}05“



26.3 Compensating Washers
Br. 714

Thrust washers {locking rings)

hMain shaft

| 69 70, 71 7.2 7.3 7.4
‘ 75: 76 7.7: 7.8 7.9

Cirelip for eyl or tapered rolfer bearings

Main shakt

i
| 268; 273 2.79; 2.83: 2.88; 203

Thrust washers [lug washars)

Transmission housing cover feont

3.3: 318 3.26; 3.34; 3,42,
i50: 358 3.66: 3.74

Transmission housing Cover rear

28; 20: 30 32 3.3
34: 35 36

Compensating washers

Transmission hausing cover front {input shaft hearing)

‘ 1.0: 11, 12, 1.3

Trangemission hous'ng cover front and rear {countershaft bearing)

005 0.1; 0.2 04; 0.8

Length of spacing tube

In rear transmission housing cover {G 3/50 only)

278 279; 7.0 281; 282 W3

D052



26.3 Removal and Installation of Transmission

Er 714

Special Tools

—_—

Centering mandrel

32389 016 02

Cantering mandrel

343 5B 0351 00

Transmission jack

conventional

Hote: Remove trarsmission [rom wehicle, only,
when L i3 abgsolutely cerain that a faull originates
on or in transmission. When removing a transmis-
sion, simullaneously check conditlon of clutch and
remove Faults, If any. During installation, make sure
_of absolute clsanlingss. In addition, replace all
locking plates, damaged mus and screws.

Transmisslon 714 on vehicles
with engine 352

Scope

1 Drain transmission o fram warm transmisaion.

2 Tilt cab foerward.

Tranamission 714, on vehicles
with engine 401

3 Unscrew universal shaft and remote conbrol
shaft on transmission,

4 Inscrew univarsal shaft intermpediaie bearing
from Frame gross member.

5 Unscrew tachometer shah or changeover gear.

-

Backup tight switch
Starter locking swilch
Rermofe control shaft

[ ]

e (izmmeossicn Vowme 2 - Suoplement 4 — Estengion — Hos

1T 050/



26.3

6 Pull off g'ug on backup light switch and on
staftes so<.o 3 s toh ke 1 and 2.

7 Unscrew lire 1o clutch slave cylinder (on
vrhicles with Ol 501 engine crly).

1 Bachup light switch
2 Starter locking switch
3 Permole contrel shaft

% Plgce mobile transmission jack {wehicle jack)
urcer ranzmission and jack up slightly.

9 Unscrew Uansmission from clulch housing and
remove,

10 Pull out transmizsion toward the rear until ingut
shaH moves out of clutch housing. Then lower
Iransmission and pull out frem under chassis.

11  For installation procead vice versa,

12 Check il level in transmission and fuid level
of hydraulic cluich actuation and correct. if required.

Instaliation Hotes:

1 Prior t¢ installing ransmission, it will be of
advaniage to ¢chack the cluich driven plate for per-
fecl =eat by means of pertinent centering mandral.

2 Coat splining of input shaflt, s well o slide
surface of throwout bearing on cover for input
shaft with Malykote-Paste G-Rapid.

0502




Remaval and Installation, Sealing {Transmission Installed)

of Transmission Housing Cover Rear (with Tachometer Drive)

Bm. Fi4

Tighlening Torques

Clutch flangce

300 ~ 350

Alitalts M 8

[xpm)}
{30 — 35)
B/ (22— 28

Data

End play of main shaft?) between ouler bearing race
arnd rear Iransamission CoOVEr

Eng play of countershafil)

003 ~ 0,05 mm

003 — 0,05 mm

3 Wi essket oo premsed

Special Tools

S-Enuat wrengh inser [SW 41) {00 5289 10 05 00
Mandrel 312 bRG 00 15 O
Dial gauge 03 589 53 21 00
Extension 366 589 00 21 05
‘;halding wrench F56 559 00 31 00
Puller 035589 01 3300
Holder 343 5RO 0L 40 00
Clamping bars 000 589 59 63 00
Removal

1 Unscrew universal shaft fram clutch Banga.

2 Unscrew wuniversal shaft intermediate hesring
Irom crogs member.

3 Upscrew techometer shaft or changeover gear
Iram bransmission.

4 Linacrew closing sover or attach plo fram trans-
mission housing cover réar.

5 Unlock nui on clulch flange. Screw Ho'ding
Wrench 366589003100 to clutch flange and
unscrew nut with Sodket Wrendh Insert [SW d1)
0400 589 10 09 060. Remaove screws on holding wrench
and remove holding wrench,

Bumer  Togrmoessior Wolwre I — Sipplorert & —~ Extarzon — New

s
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26.3

6 Screw Puller 03558900 33200 an clutch flange
and pull off Hange.

7 Unscrew screws on rgar transmission hoausing
cover. Loosen cover with light hammer blows and
pull off toward the rear by means of two screw
drivers or assembly levers and mrmove. Watch out
for compensating washers.

2 Beriove tachomeler drive gear from main shaft.

9 Check all parts for waar.

Instalfation

1 Force new radial sea’ing ring into ransmission
howsing cover with Mandrel 312 588 00 15 00.

2 Place gasket on transmission housing cover.

3 Measwre distance from gasket to conlact sur-
face of ball bearing with Dial Gauge 001588532100,
plus Extension 366 589 00 23 05 and Holder

343 5809 00 40 00,

11242

RETd-wir?




263 Removal and Instaliation, Sealng U ransmission INStanew)
of Transmission Housing Cover Rear {with Tachometer Drive)

4 Measure distzrce from be'l bearing lo gontact : P
sudace af rezr transwissior housirg cover with
Dial Gauge 001 589 53 21 00, plus Eutens'on
386 585 07 21 05 and Holder 343 539 00 40 00,

5 Determing dilfergnce in dimensions Irom Job
Mo, 3 and 4 and insar pertinent thrust washer [lug
washer), so et an end play of Q.02=005 mm
{with gaske! compressed) is attainded.

For thrust washers refer to Table 26.3— 005/2.

6 Insert raar tapered roller bearing outer race
by means of two Clamping Bars 343 539 01 53 0D
uniil countarshaft ig free of play but can still be
eaxlly rotated.

7 Inzen Dijal Gauge 001 589 53 21 00 inte Holder
H3I5890D0 4000 and measure dimension belwean
outer race of rear tspered roller bearing and con-
tact surface of tansmission bousing cover rear gt
several points.

8 Also determing d'mension of gasket of irans-
missinn ppusing cover up to contact surface of ta-
pered rollgr keanng by means of Oial Gauge
001 589 53 21 00 and Holder 343 589 00 40 00.

% Compensale difference with compensaling wash: ——
ers to provide an epnd play 003005 mm [with
gaskel compressad).

For compersaiing washers rafer to Table 253
— 0052

10 Piace paskel on rear transmission housing
COVET,

11 Ineert measured compensating washers from
Job Mo, 5 and 9 into transmission housing cover,

Hote: Coat compensaling washers slightly  with
agrease, sa thal washers won't fall out when mount.

ing cover.

12 Unscrew boith clamping bars Iram tapered rol-
ler bearing of countershafi,

13 Slhip techameler drive osar on main shafi.

s 1213



14 Slip transmisslon housing cover rear on main
shall. Screw holts intg ransmission housing and
tightsn to specified torque,

15 Screw closing cover or pto with gasket to
transmission housing or 16 rear transmission hous-
ing Cover.

16  Sliohtly gresse clutch flange ar =sealing ring
running surfzce snd slip on makn shaft.

17 Screw Holding Wrench 3885820031 {0 to
chuteh fiange, Position nut on main ghaft and tighten
to specified torque by means of Socket Vrench
Insert (SW 417 000 588 10 08 00 and secure.

18 SBecrew universal shaft inlermadiate bearing to
crass member and universal shaf o clutch flanga,

15 Screw tachameter shaft or changeaver gear
to fransml&Esion.

134

R26-64611



26.3 Removal and Installation of Tachometer Drive
(Transmission Housing Cover Removed)

B, Fi4d

Tightening Torque Nm (kpmy)

(25

Tachomeler conneclion

|

Asmuoval

1 Linpscregw 1achomaler conneclion from rear trans-
mission housing cover.

2 Force closing cover opposite tachometer con-
nection out of trenamission housing cover,

2 Force tachometer drve sheft out of transmis-
sion housing cover by mears of pertinent mandrel
and ramave Lachameisr drive pinion.

4 Check o'l parts for condition and wear.

Instaliation

——

1 Hsaat wpchometer drive pinion to approx, B0° C
and insert in recess of iransmission housing cover.

2 Introduce tachometer drive shalt into housing
and press into pinion.

3 Screw tachometer conngclion with sasling ring
imo transmission houging cover and tighten to
gpecified torque,

4 Force closing cover opposite tachometer con-
nechion into transmission houging cover,

h Tranzmission Wolurw 2 — Suoplomens 4 —~ Extession — Mow, 1378 12?;]






263 Removal and Instailation, Disassembly and Assembly
of Transmission Shift Cover

Bm. 714

Tighiening Torque MNm {kpm)
All bolts &1 8 22 — 28 {22 — 28}
Special Tools

Haak wrench Q00 585 11 05 00
Mandrel 000 589 07 15 00
Internal p_ul!er : OO0 583 27 3500
Puller ISR 03300
Countersupport Q00 589 34 3300

 Removal and Disassembly

1 Unscrew holis on trgnamission shilt cover 1op
and ramove cover.

2 Unscrew laieral closing cover on vransmission
shift cover.

K 2s-6523

Bem Trangregsion Volume F ~ Sypplement & ~ Eazrgon — Mov 187 iﬂﬂ'“



26.3
3 Unlock =lat nut of short shift rod and loosen
by means of a hook wrench {conventional).

Mate: Lagve 3—4 threads of slot mut screwed-on
fgr support against transmission cover when pull-
ing olf selector lever.

4 Pl setector lever from gear-shifting shaft with
Puller 321 539 20 33 00

5 Remove special 1ool, unscrow slot nut com-
pletely and remove woodrufi key [wedge} from
shift rod.

6 Lift sleeve from transmission housing cover.
Pull aul short zhift rod and remove slot nut, lock
washer and selector lever.

7 Unscrew gulde and locking screw for paw! {de-
tent} and shift finger 38 well 3z bhackup light switch
and starter loddng switch, Aemove thrust pin from
bore of starter logking switch,

Brwather

Lodking gorew

Guide scraw

Backip light swilch
Sterder leciing gwitch

LI N T e

2042

Ad- A 5P



26.3 Removal and Installation, Disassembly and Assembly
of Transmission Shift Cover

§ Unscrew closing cover on bransmission shifi
COYEer rear,

9 Unsnap locking ring, remova holding washer,
compression springs. second holding washer and
spring cup from shift rod.

19 Tum shilt rod sxially unti! dowel of shifi finger
it in Fronl of locking screw bore. Then remove
dowel through opposite bore by means of a perti-
nent mendrel.

11 Pull long shift red out of transmission shift
cover, while sls0 removing paw! and shilt finger.

12 K required, pull both needle beanngs owt of
transussion shift cover by means of Intemal Pul-
ler 020588 27 3200 and Countersupport B0D 589
33300




26.3

Mote: For pulling needle bearing in shilt cover
dome. remove countersupport from internal puller
and use pertinent base instead,

13 Unscrew breather on transmission shift cover.

14 Check all pans for condilion and wear.

Agsembly and Installaticn

1 Grease both needle bearings and force into
iransmissmn shift cover by means of Mandrel
Q00 588 J7F 15 00

2 Carefully intraduce long shill rod inte needle
bearings, while simullaneously slipping paw! and
shift finger on shift rod,

200{4

R7f-En57
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263 Hemoval and Installation, Disassembly and Assembly
of Transmission Shift Cover

3 Tuwrn shift rod until bore Tnr dowe! is In glion-
ment with bare in shift finger, then neert dowel
for flush fit with pertinent mandrel.

Nate: Dowel should not project st pawl end in
shift finger.

4 Slip spring cup, holding washer, compresslon
springs and second halding washer on shift rod,
then compress compression spings 2nd snap-In
locking ring.

5 Screw closing cover wilth gasket o transmiasion
shlfl cover.

6 Slip sleeva on short shift rod.

R26-6563

7 Shghtly grease shifi rod and inreduce into lirst
bearing bushing in trasemission shift cover. Then
insert woodruff key (wedge) into shil rod, Simul-
tenecusly introduce selecior laver into driver of
long shift red and into short shift rod, and slip lock
washer and slot nut on shorl shift rod. Push shift
red into second bearing bushing (watch ount for
v.oodruif key).

= Ja L

RS



26.3

8 Tighlen slot aut well with hook wrench (conven-
tianel) and secure with lock washer.

8 Pull sleeve over collar o0 transmission shif
COVEr.

10 Coot guide screw tar pawl on threads with
gealing compound and scraw into ransmission shift
cover. Turn long shift rod with pawl and shift finger
until pin of guide screw {armow) anters groove oOf
pawl.

11 Screw lodking screw [coat with sealing com-
pound on threads), backup light switch and breath-
er into brensmission shift cover,

12 Screw starter locking switch with thrust gin
{iteres 1 a. 2) intq ransmission shift cover,

U Trroat pin
? Sizrter lodking s~ o

13 Serew lateral closing cover with gasket to
ransmission shift cover,

14 Check shift rods in trapsmission shift cover far
eaay operalion,

i5 Pizce ransmission shift cover with gasket on
transmisaion housing and tighten to specified tor
quB.

2006
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26.3 Removal and Installation, Disassembly and Assembly
of Shift Rods with Shift Forks

Bm. 714
Tighlening Torque . Nm [kpm)
Screws MEB 22— (22-28

Hemowval ard Disagsambly

1 Hemowve transmission shill cover {26.3-200/1).

2 Engege iirst gesr.

3 Unlpdk screws of holding clips for shift rods
and unscrew. Bemowe halding clips with locking
plates and screws,

4 Slightly raise shil rod for 15t or reverse gear
while simullanecusly holding. rad at input end
slightly abowve shift rods of 2ndfird and dthiSth
gear.

5 Hold all thrae shift rods at boltom and remove
in upward direciion.

HNote: Make sure that first gear Is engaged, since
otherwige the shifi fork for 15t or reverse gear will
rest againsl transmisslen housting duning remaval
end will be stucic

Baww  Tracsmizsicn Volums 2 — Supplemens 4 o Extergion — Mew 1975 2[}3!1



26.3

6 Remove shift rods from shifl forks, applying
light blows with a soft hammer, if required.

7 Check all parts for condition and wear.

Azzembly and Instalfation

1 Slightly lubricate all shift rods and shift forks.
lrsert compreasion springs and balls into shift
forks.

2 Slip shif forks on pertinent shift rods up Lo idle
speed position,

Mote: Pegition eadh shift fork on =hift rod In such
a rmanner that the ball 2nd faces machined surface
of shift rod, Then tum shift fork slightly to push In
ball. Mow slip shift fork an shift rod and tum until
ball resis in idle speed groove of shift rod.

1 Engpge first gear.

4 Hold all three shift rods with shift forks together
and insert shift lorks into eliding sleeves.

Mate: For insering sliding forks into shift sleeves,
shift rod lor 15t or reverse gear must be held slight-
ly at:ove the two other shift rods at drive end, and
15l gear must be engaged.

203f2

AZ6-5471

REE-EG60%




26.3 Hemoval and Installation, Disassembly and Assembly
of Shift Rods with Shift Forks

5  Align irseried shift rods, Place all holding clips
u~d new locking plales on ghift rods and screw
down,

& Segcure hex. screws by bending logking plates.

Moie: Always use new locking plates.

7 I[hserngage engaaed 1st gear,

8 Install iransmission shift cover (26.3— 200/1).

03z






263 Remaval and Insiallation of Input Shatt

Bm. 714

Tiahening Torqus Nm (kpm)
Front housing cover 2 - 28 (22 - 28
Daia

End play of inpui shaft betwean outer bearing race
arnd front wancmission cover [with gasket com-
prezsad) 0.03 — 3,05 mm

Special Tools

Eﬂndrcl 306 589 01 15 00
Mandrel ' 312 580 08 15 00
Dial gavge o G0 589 53 21 00
Extension 565 568 00 21 05
Puller o o 000 589 45 33 00
Holder o 343 589 00 40 00
Removal

1 LUnscrew screws on bansmissien hausing cover
fronk and remove cover togather with thrust washer,
Force-out radial sealing ring by means of a [litting
mandrel.

2  Plecg Puller 00D 5B9 45 33 0D on input shaft and
screw down behind hex. nut.

3 Pull input shafl out of ransmission housing by
uniformly screw.ng down puiling screws. Tum input
shaft in such 3 manner that the cutout on shart
1zeth 13 sbove couriershafl geer (locking groove of
input shaft at 1cp).

4  Unscrew puller and pul! gut inpw shati. Bemove
roller sssembly from input shaft,

Byt Tranasizsion Wolume F - Sucplement 4 - Ewmesion — Now 1978 2081



Installaticn

1 Greasc roller sssembly and insert into input
shafi.

2 Intreduce input shalt into housing bore in such
a manner that the cutout of the shorl teelh is above
the countershail gear (item 1)

1 Cuetout

3 Force input shafi by means of light blows with a
s¢ll hammer inlo housing until flange of oyl or
laperad roller bearing resis against Wransmission
housing.

Mele: Turn input shaft slighily so that tha short
teelh of ihe input shalt can slip into the opposiie
teeth of the cluich body.

4 On trensmizsien G 350 as well as G 3/60 in
combination with engine OM 352 force radial =eal-
ing ring into front transmission housing cover by
maans of Mandrel 306 58% 01 1500, and on wang.
missign G 3:60 in cambination with engine Ok 404
by means of Mandrel 212 582081500, with Lhe
seaiing lip Tac ng the Wansmission.

5 Place oasket on front transmission howsing
COVEr.

& Measuvre dislance from gasket to supporting
surtace of Ihrust washer (lug washer) with Dial
Gauge 001 58¢ 53 21 00 including Extension 3G6 588
0T 2% 05 and Holder 343 582 00 40 04.

2042
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26.3 Removal and Installation of Input Shaft

7 Measure distance from ouier bearing rece of
radiab i:3ll bearing or tapered rolier kearing of n-
put shall up to face of ransmission housing with
{he same special tool as for Job No. 6,

8 Determine difference between Job No. § and 7
and select thrust washer to oblain an end play of
003 -005 mm (with pasket! campressed].

For thrust plates refar to Table 26.3 —Q08: 2.

9 lInzert respectivg thrust washer into Irgnt trans-
migsion Fousing cover and mount gasket Shightly
grease radal sealing Ang in covar.

10 Slip front ransmission housing cover with -
gasket ovar input shafl snd lightan screws to spe.
cilied tarque.

2053






263 Disassembly and Assembly of Input Shaft

Bm. 714

Tightening Yorque Nm (kpri}
Hex. nut to input shaft” _ 350 [35)

1} Tightzming sorque in combinabon with Box Yreach 385 569 00 0300 or'y 300 N0 B ko)

Special Tevls

Box wrench [SW 75} 385 589 0003 DO
Installation mandrel M7 RGOS 0D
Puller 000 589 45 33 DO
Puller (00 589 86 13 00
Pulling haok 000 583 60 33 00
Dizassembly

1 Clamp inpul shaft wilh short testh into vise
(using soft jaws) or using a ¢luich body (5th gear)
which is no longer vsed, and insert input shaht inte
teslh,

2 Unlock hex. nut and unscrew by means of Box
Wreanch [3W 75] 385 589 00 03 00, Bemova nut snd
thrust washer.,

MNote: The input shaft hes lefthand threads.

3 Pull radial ball bearing and cyl. roller baaring
from inpul shall by means of Puller Q00 580 89 33 00
grd Fuling Hook 000 589 906 %3 00

Nole: Transmizsion 350 has only one tapered rob-
ler beariay an ingur shakt. .

R34 - 5443
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26.3

4  Pull inner rece of cyl roller beesring from input
shaft by means of Puller 000 589 45 33 G0,

5 Chedk ali pars for condition and wear.

Assembly

1 Heat inner race of ¢yl rolter bearing ta approx.
£0° C and slip on input shaft. Upon cocling down
of bearng. apply Mandrel 317585 00 15 00 to ob-
tain (regof-play contact

2 Place cyl. rollar bearing on pressed-on inRer
race [collar at inpul end),

5 Heat both inner races of radial ball bearing to
approx 80° C. Slip ona Inner race on ingut =hafl,
then mount cuter race and slip-on second [nnec
race. Apply Mandrel 317 589 0 15 3 to force radial
ball bearing sgainst seal on cyl. raller bearing,

Mote: Transmission 3:50 has only ong teperad rol-
ler bearing on input shaft,

4 Clamp input shaft with short testh inte wise
(using soft jaws) o clamp & clutch body [Sth gear)
which ig no longer used inlo vise and ingert input
shaht into teeth. oo

5 Place thrust washer an radial hall bearing or,
on transmission 3:50, on tapered roller bearing,

20642
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26.3 Disassembly and Assembly of Input Shaft

6 Tighten hex. mut bo specilied torgue by means of
Box ‘Wrench [SWTS) 335 589000300 and lorgue
wranch,

Note: lngut shaht has lefthand threads.

? Peen flange of hex. nul imo greove of inp
shaft by means of a punch.

Mota: Da not shear-off lodkdng flange.

Fam®  Transmession Volene 7~ Supploment 4 — Eaension — Mov. 1875 206)3






26.3 Removal and Installation of Main Shaft

Bm. 714

Datat

End play of main shaft between puter bearing race and rear housing
cover 003005
[with gasket compressed)

Speciel Tools

Special wronch 385 589 o0 07 00

Mandrel HMZ258003 1400

Assembly sleeve 31758900 1400

Mandre! 304 588 03 38 00 -
Removal

1 Remowve mansmizsion shift cover (26,3~ 200/1).
2 Remove shift rods with shift forks [26.3—208/1).
3 Remowve input shaft [26.3-—205/1),

4 Bemowve rear ransmission housing cover
(33— 11241,

5§ Pusgh gafety pin of thrus washer (Jocking fng)
with a seriber or the like inwards while turping
thrust washer with Wrench 385 588 01 07 00 to the
rigit or left until the splining of the main shaft ia in
alignment with journal of thrust washer,

8 Force rear bearing out of transmiasion housing
by mesns of light blaws with 3 soft hammer agsairst
frant end of main shafc

T Pull put main shofi complelely, remove safety
pin 8nd comAression sgring.
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26.3

8 Famove fourth gesr wheel and synchronizer
body 4th and 5th gear, a5 well as clutch body Sth
gear.

9 Hemove synchronizer body 2nd  and 3rd gear
together with 2nd and 3rd gear wheel.

10 Slightly raise first gear wheel with sychronizer
body and reverse gear wheel, swival away from
installalion posiion by approwc 907 and remove,

Instaliation

Mote: To determine the leagih of the flanged bush-
inge and the thidiness of the thrust washers, pre-
assemble main shafl grior to assembly nlo trans-
mission housing (26.3 —21273)

1 Insert gedar group 1 st gear and reverse gear into
transmigsion housing  and  Inroduce  Assembly
Sleave 317 58800 14 00 into inserted gear group.

2102




263 Removal and Installation of Main Shaft

2 Inscit gear group dnd and 3rd gear into rans-
migsion housing and push assembly sleeve up 1o
3rd gear wheeal.

3 insert fourth gear wheel and synchronizer body
4ith and 3th gear, as well as clulch body Sth aear,
inte  rrangmission housing end insert sesembly
gleeve completely.

4 inzert compression spring and safety pin into
bare of maln shah. ’

5 Inzert main shaft inle flanged bushing of revers-
ing goar wheel in such & manner that the safety pin
s on tap.

6 Push safety pin down and carefully slip main
shafl through the individual gear groups. This will
push out assembly slegve.

Mote: Da not ship-in main shalt by o2ing force,
there is resistance. shightly turn gear groups so that
the splinings of the main shaft can enter the Aange
bushings and the synchranizing bodies.

7 Slip thrust washer determined during pre-
assembly onto main shall and hold down with
Wranch 385 583 01 07 DO,




26.3

8 Inset main shaft completely and turn thrust
washer with wrench to the lsht or right until safery
pin engages.

9 Fit circlip into groove al oyl or wapered roller
bearng free of play. For cirglips, refer to Teble
26.3—D0&:2.

10 Force ¢yl roller bearing of transmission 3/60
and tapered roller bparing of transmission 3/50 up
to locking ring into transmission housing by means
of Mandrel 304 588 03 38 00.

11 On tranamission 3760, force radial ball bearing
an main shafl with Mandrel 312 588 03 14 00,

12 Instali rear transmission hausing cover (263 —
112111,

3  Install input shati (26.3 - 205/1).

14 Insiall shift rods with shift fork (26,3 —203/1).

15 Install ransmission shift cover (26.3—20041),

manla




26.3 Disassembly and Assembly of Main Shaft

Bm. 714
Dala
End play of gear wheels ist speed - 0,18— 025
2nd speed 0.20—0.25
3rd speed 019—024
Ath speed 0,20—-025
roverse spead 0,15-0.25
Dimensican from transmission 151 and raverse speed 649 + D,
housing face rear Lo center of
stiding sleeve 2ngd and 3rd spead 179 £ Q1
4th and 5th speed 2888 * O
Synchranizing clearance 15t to 4th spesd 05
Sth speed 08
Beterence dimensian when
placing aynchronizer cone aoainst
guter cone ’ M. ', mir.
15t to 4ih speed + 0. '
20 1.0
~- 0,25
Sth speed 4+ 0,1
1.7 0.9
— 025
Spacial Teols
Wrandh 385 59 01 07 Q0
Gauge 385 589 002300
Slip gauge 000 569 132300
Dizassambly

1 Disassemble gear group 1st epeed and reverse
speed.
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26.3

2 Place complete synchronizing assembly on a
support and lorce sliding sleeve from synchronizer
body. Remove driver, locking pin and compression
HhriNgs.

1 Synchrodizer body
Shidirg gl=eve
Syrmehronizer cone

b F

Driwer
Locking peny
Cowrpression spring

o 4n A

3 Disassemble gear group 2nd and 3rd speed.

R 2&=5adD

4 Place syachranizing unit an 8 suppart. Discon-
noct ralurn springs and remove  syndwonlzing
cones, Force sliding sleeve from synchronizing
body. Remove driver, lacking pin and compressien
SPrings,

B 2&-4a3

5 Romove synchronizing rng and 4th gear wheel
frorm synchronizing body 4th and Sth speed, Dis.
connect return springs and remove synchronizer
cones. Force sliding sleeve from synchromizer body.

& Chedk sll parts for condition and wear.

bl b )



263 Disassembly and Assembly of Main Shaft

Assembly

Hote: Prior o agagmbling main shafl in Irangmission
housing. presssemble me™ shalt exemally o de-
termine the lengths ©f the flange bushings and the
thigkngss of the Wbrust wesher.

1 - Clamp clutch Nange Into vise or oither clamping
device,

2 Slip main shaft inte clutch fange and sorew
down with flange nut.

3 Insert driver, compression springs and locking
ping ints synchronizing body of 1et spesd and, with
cutowts facing driver, push sliding sleeve on syn.
chronizcr body. Slightly push down loching pins.

Nele: Prior to assembly of synehronizing units,
check synchronizer cones for their wear limic Fer
lhis purpase, place synchronizer cones on peri-
nent gear wheels, Chadk for uniform and parallel
contact by radially tuming the two cones.

Maasure wear limit as follows: Measure diztance
between the gear wheel cone and the synchronizer
cone by means of a slip gauge at two apposile
points. If the measured distence iz smaller than tha
spacihed minimum dimension, replace synchroniz-
ing cone for a new one. Alzo check cong on gear
wheel by sight for woar (wavy surface} end replace,
if required. Do not interchangs parts checked to-
gether,

4 Place synchronizer cone intg synchronizer body
(obsarving cutouts) and slip roller assembly as well
as 1st gear whee! on synchronizer bady.

Hola: The synchronizer cone iz installed without
retum springs.

5 Insaert flange bushing with rollar assembly inlo
reversing gear whesl.

¥
R16-6634
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26.3

€ Slip gear group 15t speed and reverse speed
rcaether on mai~ shaft,

7 Slip ¥ s-ce bushing v reller asgembly irta 3rd
gear wheel and ¢ 3ce on a support.

8 Insert driver, compression springs and |ocking
pins inte synchronizer body of 2nd angd 3rd spaed
and mount sliding sleeve with cutouts facing the
deiver. Slightly push dawn locking pins.

9 Place synchromizer cong with three relum
springs on 3rd gear wheel. Posilion synchrenizer
bady with sllding sleeve and gsecond gynchronizer
cone in such 8 manner that the cutouts are above
the return springs,

101 Auach retern springs 10 second synchronizer
Cone.

212{4
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26.3 Disassembly and Assembly of Main Shaft

11 Slip flange bushing with roller assembly into
2nd gear wheel and slip on main shaft tegether with
synchronizing unil and 3rd gear wheel.

12  Assemble synchronizing wnit Tor 4th and Sth
gesar as described in Job Mo, 7 and 8.

13 Slip 4th gear wheel with roller sssembly on
synchranizer bedy and ¢lip togethar on main shaft

Hote: The 4th gear whee! of mansmissions 3/50 ~
585 and 360575 ks not supporied on needle
bearings.

14 Slip thrust washer with the two grooves in out-
ward direction on mein shalt and tum to the left
or right {Jock) by means of Wranch 385 380 04 (7 00.
The thrust washer should be herd 10 urn,

Mate: A completa gear assembly should have no
play on main shah. Compensaie any play by means
of partinent thrust washers. For thrust washers re-
far ta Takle 283 -0D0572.

15 Chede distances of sliding slesves with Gauge
385 989 00 23 00, The individual ends of the gauge
should enter into the grooves of the sliding sleeves
without binding.

S Mediema ¥ Sasanlarcs 4 — Exleraion = Mow. 1S 2'2’5



26.3

Mote: This checkup is required to aveoid constant
wiping of sliding sleeves sgainst shift forks and to
maintain the corrget shift path.

If the gauge does not {it pecfectly into grogves of
sliding sleeves. re maove gear graups [rom main shakt
dizassemble and insiall pertnent flange sleeves.
For Manoe sleeves refer to Table 2683 —005M.

16 ©Theck end play of all gear wheels and syn-
chranizing play with Slip Gauge 000 588 13 23 40,
For end play and synchronizing play refer to Table
26.3— 0051

17 Upon chedwp, ramove gear graups and clutch
flamge Erom main shafi

292/6




26.3 BRemoval and Installation of Reversing Gear

Bm. 714

Special Toals

Puller 258900 3300
Insert (M 11 3435890023 02
Ramuoval

1 Remove main shaft (P6.3—210/1].

2 Pull reversing shaft out of iransmission housing
by means of Puller 43589003300 and Ingert
343 589 00 33 02,

‘\‘ - -
_ Rl16-8524
3 Hemowve spacing tube, reversing gear and thrust

washer,

4 Chegk all parts for condition and weer.

Instaliation

t  Grease roller assembly and inssrt inio reversing
gear.

2 Force reversing shaft with a soft hammer up to
half inte transmission hoeusing. Slip thrust washer
znd reversing gear (items 1 and 2} on reversing
shalt.

1 Thrusl washer
2 PBeversing gear

A 7o-G524
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26.3

3 Insert spacing tube.

3 8
/A

I

—

4 Insert revarsing shaft flush by means of a soft
hammer.

5 Chack reversing gear for easy running,

6 [Install main shaft {26.3—210/1).

2142



26.3 Removal and Instaliation of Countershaft

Bm. 714

Data

£nd play of countershaft

003~ 0,
{with gasket compressed) 43 — 0.05 mm

Reaference dimension from ranamission 155 + 0.1 mm
housing front 1o constant coutershaft gear

Special Tools

Mandrel Mz 580051500

Clamping bars 000 589 59 63 00

Hamaval

1 Remgve reversing gaar [26.3=214/1),

2 Unsgcrew closing cover on transmission hous-
ing front

3 Push countershalH from input end toward the
rear uolil ouler rage can be removed from rear ta-
pared roller bearing.

4  Lift countershalt et an angle in uwpward direction
oul of transmigssion housing with input end first

h TETLriEriOn Wolume ¥ o Bupotimercd — Fnece oo - Mew 15T 2]5"1



26.3

% Force outer race of front tapered roller bearing
aut of transmission housing by means of Mandre!
31258905 15 00.

215f2



263 Removal and Installation of Countershaft

instaliaiion Y

1 Force Iront tapered roller bearing outer race 1:‘ 'F‘:’
into transmission housing front by means of Man- %f- R <
drel 312 580 05 15 0D. : 3

2 Slightly lubricate both iapered roller bearings
and inzert countershaht at an angle in downward
diraclion into transmission housing with oulput end
firat,

3 Farce rear iepered roller bearing cuter race into
iransmission housing with Mandrel 312 589 05 15 DO,

4 Sgrew closing cover of countarzhaft besring
with gasket o front of rangmission housing.

5 Inaert outer raca ol rear tapered ralier bearing
by means of two Clamping Bars 000 589 59 £3 00
until the countershah is free of play but can still be
easily rolated,

k.
+ a3 a-alhy

% Measure distance from {ace of brensmigsion
howsing 1o face of constant countershaft gaar,

MNote: Observing this dimenslon (155 2= 0,1 mm)
guaraniees acourais meshing of trensmission gears.
The desired dimensian is adjusted by inserting com-
pensating washers in bebtween the closing cover
from and oulier race of taperad roller bearing.

For compenealing washers rafer to Table 283~
OGS 1 .

Far adjustment of lapered roller bearing refer to
Section “Remaval and Installation of Transmission
Housing Cover Raar™ [26.3—112)1).

215/3






26.3 Removal and Installation of Countershaft

Bra 714

Bpacial Toola

hMandrel 25890314 00
Fulier GO1 589 41 33 00
Gripper 000 589 29 34 00
Dysassembly

1 Pull bolh tapered roller beardings from counter-
shaft by means of Puller D01 589 41 33 00 and Grip~
per (00 588 24 34 00,

Roa- 5504

2 Ursnap locking nng from constent countershaft
gear by means ol pliers and remova,

3 Progs helical gears from countershalt, Dbeerve
the iollowing seguence: Constant couniershaft
gear, countershaft gear 4th speed, countershakt
double gear 2nd and Ard speed,

4 Chedd all parts for condition and wear.

By Toaccoission Voleme 2~ Supploment 4 — Exlensisn —~ Mov. 175 2396/1



26.3

Assembly

i Heal ccantershaft dowble gear {(2nd and 3rd
speed) (¢ approx. 1807 € and ghii: on counershaf,

2 Heat countors:- 24 gear 4th speed and then the
co-ztant coontershah gear atse to ac:rox 1807 C
and slio on countershall,

Mote: Upon coo'ing down, move counlershaft gears
an countershaft by means of a press to a freeof-
play seal.

3 Insert locking ring by means of pliers inlo groove
of countershaft.

4 Heat both tapered roller bearings to approx
80° C and slip on the assembled countershaft.

5 Check comrect seat of bearing by means of
Mandrel 312 589 03 14 00.

2162
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