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FINAL DRIVE: .
Aseeinbly, RER : : 224 a4 284 a4 AR

“Copyright 1885 by intertes Publishing Gorp. Printed in LLS.A.

https://tractormanualz.com/




"

INDEX CONT.

FRONT AXLE (Two Whee] Dirive):

Axle Main Member ... 5 5] ] b 5
Fromt Suppart i i L] 7 7 T T
IR S e R e AR L 2 2 & ] 2
Tiec Rod & Toe=Tr ' vameeer 1 maees 4 4 d 1 4
Wheal Besrings RO 1 1 1 1 1
FEONT DRIVE AXLE:

Axle Assembly K&ER ........... i g 9,10 10
AR s s L e S 25 28 28,29 a8
R a2 S AT, e et o P PR a8 33 28,84 a4
i g o e L : il 13 13 13,15 16
TieBods & ToaIn ... . cvmvevnns g B E &
Tronsfer Gearbox ... oo inans as a5 a6,40 410
HYDRAULIC SYSTEM:

Adpetrments .. o.iieaityaaas Fog 04 264 b g4
Fhaid & Filters .. ... ..., : 555 ahh EATLE b1 i A5
Operating Principles . . .......... 352 252 54 353,354 253,354
B s R o s 862 363 966 365 265
Rupebzhaft & Linkspa .. .... et b 392 SH2 SE 343
Bystem Pressure Check ..., . ... 412 418 A15 413 413
Triubloshaating oo i vuareiiies 411 411 411 il 411
Valves & Contrals ..o oooe s e ars ave 1] 363
PLATFORM & FENDERS:

Remove & Reinstall .. .. .. i Ry 415 415
POWEERE STEEEIN{::

Pamp, B&E ..., s T O 7 T1 71 ra | 71
Steering Valve, BZER .. ......... B Ea 13 90 b b
3}'EH'I'I'IFFL‘-'EEH.I:IT--.------------ (] &9 B3 gy L rid
PFOWER TAKE-OFF: -

Owerhanl: i iaiorivas 345 245 347 24T 947
Femowe & Redratad] . . ... ... Ri3 343 343 345 343
Zhafe DB Seal .. . oo i e 44 344 ddd 344 344
R ER R s ATy | Y | ol aa1 3561
STEERING GEAR:

Orperhaul. . i I
Remove & Beinatall .. ... .ocov s 58 % £
TRANSMISSION (Power Shiftj:

Acambly, BER . ...ci0imnennn i 263 268
e a1 TE] AR e p TR e i 280 ZE9
F‘ump = any sy
L AT im oty - 1 o (T S ] 2650 250
Valves, Sequanes ., ... oeeonoan e i aod 306
TRANSMISSION {Synchromesh):

Amsemmbly, B&R ..o an1 251 261 pazt 258
Rl ] s A R e 264 el pi e L] 281
Chilt Levers . .. v e i anas 280 205 260 s 250
TURBOCHARGER:

e = e e e e et 151,162 i
Remove & Bainstall ..., ... s - Farits 149 i

This service manaal provides specifications in both the Metrie (2l)and U.8. Customary systems of measurement
The firat spacifieation 1= riven in the mensuring system issd during manufacoure, whils the second specification
(iven in parenthesis) is the converted measurement. For inatance, a specification of “0.28 mm (011 inch)” would
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CONDENSED SERVICE DATA

MODELS
GENERAL 1180 1290 1300 14490 1630
Engine Make . ... ... 0eneveniann Cwn Own Own Chwm (hwn
[‘{:r.lhrﬂj‘lihlﬂﬁ-ﬁ;..--....-........ a3 4 4 4 &
e B R R RS L0 oum (5. 2abB inchea)
B R e e e o A 1143 mum | 114.3 mim
(4.5 incheg) (4.5 inehas)
TR ORTERT - i mv baie sz Mo Ho Mo Switzer Ty
or Halset
Digplacement .. ..o 2.7 litar 3.6 liter G4 liter
(164 cu. in} (219 cn. ng) (220 cu. im)
Compiressioti Ratio . ..o vovewwiins 171 16:1 16:1
Fiatons Removed From - AROVE
Cylinder Sleeves | MNONE
Main Bearings, TE S 4 6 & 3 1
T At g ra] e EC el R L LUCAS LUCAS OR LUTCAS
AC DELCD
Etarter. . i LUCAR LUCAS BOECH LUCAS LIICAS
Fﬂmrrlﬂpﬂds,wn N e 12
Battery pround . | Lo MNEGATIVE

= 1200 models with indepesdent pto clutch manufactared before PN, 110E2359, or 1280 models with contineows pto
cluteh manufactured before P.IN. 11052410 use & 3.2 liter {195 cu. in.} engine which has a stroke of 1008 mo (4.0 56-
ches). All 1290 models manufactured after these uaed 3.8 liter (219 ou. in.) engines which have a 114.3 e (4.5 inches)
shrolee. Bervice procedures are the sarme for aither engina.

TUNE:-UP
PR OPOT (aie v ivearsessinnins 1.2 - i 1-5-26-2-4
Walve Tappet Gap; Cald ... ..., (125 o (000 inch)
Valve Face and Seat Angle .. ... — 43 es witha 1'% degree interference angle —————
Engection Timing . .. vevrverrioas 16BTTHC 25 T 2E"BTIH: 19 BTD 25°BTIN
Engine Low [db-Fpm ... .. ... THb
Engine High Idke- ﬂprn 2200 2300 2
Power Rating®® . i | T 45 kW B2 kW 66 kW 82 oW
(4% hp) {80 hp) (T hp) (B8 hp) (1190 hp)
**Power rating to SAE J2T0
CAPACITIES
Coocling System . . 3 it ]ll;-t:r'E. 14 liters 14 liters 14.2 liters 15,8 liters
{1 (14.8 qta.) (14.8 qts.) (15 gts.) {16 qiz.)
Crankcase (With Filter) . .....v0u0- iters 7.4 liters 12.5 liters
1'=""-5 gta.} (7.8 qta.) (18.2 qgts.)
Front Drive A:haa [1' ferantial
David Brown . s T7.96 liters (8.4 qis.} —
Carrarm ... .. ; 4 liters (4.25 qT-B:I—
Front: Dirfee Mles F‘arml Drive {Ea::h.}
Travied Brown . 085 liter (0.9gL) ——— gl
Corrarg .. ., e L LA liters{loqta—
Tmmm:.ulr:m Hydr—auhn:
and Differential Cage ... .......... 42 Hiteers (44,5 giz.) -
Final Drive (Each}. . ... ...ooeenss 2.3 liters #.8 liters 74 litars
{245 gts) (T qte.) (8 qhs)
Power Bheering ..o v voa v ivanee L4 hters{1.5gt=.}
ChoerimE GEir oo v inneniriarerna 1.2 hiters a4
{2.5 pts} ;
Foel Tanks, Total . ..ovvvvvvnnnnn, 0.5 liters T2 liters 100 kiters**= 100 liters®"*
(16 gal.) (19 gal) (26 gal)®** (26 gal.)***

***Low profile models, high platform and b models tank capacity iz 136 fiters (36 gal. )

4
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MODELS 1190-1290-1390-1490-1690 Paragraphs 1-3
MODELS
SIZES AND CLEARAMNCES 1180 1290 1380 1480 1690
Crankshaft Main Journal .
Diaraater . . . . T B B2 47T4-6% 487 rnim AR RSAE.66 mm A0 R4-89 B mm
(2, 4900-2, 4905 in.) (2E240-2 6245 in)  (2.749-2.750 in.)
Crankpin Journal
Peameter o caai s b, 27-000. 259 mm 63,4563 46 mm 60,27-80.28 mim
(2. 573028735 in.) (2450802 45385 1n.) (2,378 in.)
Fistom Pin TRamueber .o v eneas H-].Tﬁi}ﬂ-l.TB"J'ﬂLn'l-
(1.2405-1.250:9n.)
et ng Bherpd o o e L S 101y, 0d G- 100066 Tvm.
| {3.9385-2.9396 in.}
Fiston DIATmber & . cnve e ces s inas ﬂ'ﬂ.EE—?ﬂ.EEI:I‘I!‘n
(3931 56-5.9323 in.}
Walve Stem [Mametar . ... .00 — $ 454 4TI mm ————
(D 3TE2-0 AT L f
Camsholt Journal Specifications,
See Paragraph .. ocoiviaania 117 118 118 118 115
Main and Hod Bearing
Running Clearance . ... ...ov00.- 10,0510, 102 min
[D.iH.ﬂ-IJ.mI in.l Aia
Cranlshaft End Pl e Lo e R — [E]-L254 mm 13, 153=L1, frm
= (R0 000 i) {10, 0H0s-
L0 i)

(TWO WHEEL
DRIVE)

FRONT WHEEL BEEARINGS
All Modsls

1 4 ical front wheel spindle,
wheel hab and bearing ssembly are
shown in Fig, 1.

Om 1180, 1200 and 1390 moedels inner
wheel bearing (18-Fig. 1) and outer
wheel benring (15) are the same size. If
bearings are to be rensed, they should be
ingtalled in the same bearing cups from
which they were removed, On 1420 and
1680 modsls, cuter wheel bearing (15) s
smaller than inner wheel bearing (13).

Tt ia recommended that wheel bear-
inge be lubricated using a presure
grease gun until grease fs foroed out
past seal (12— Fig. 1) lip after every fifty
hours of normal operatios.

To adjnst wheel ins, tghten slot-
ted nut (17 - Fig, 1) to pravide 0,080 mm
(0.002 inch play to (U051 mm (0002
inch) prelodd and install cotter pin.

’ SPINDLES
All Models

2. REMOVE AND REINSTALL. To

remowe  apindle (9-Fig. 1) support
front of tractor and remove wheel from
side ta be serviced, Hemove cap sirew
{11 and wazher (2 which retains steering
arm (8 and remove steering arm from
gpimadle.

MOTE: If stearing arm (3} i tight on
spindbe {8), minstall cap screw (1) minus
washer {2) and rap hesd ol cap screw
sharply 1o logsen steering amm. Coro
should ba takan not to damsge cBp SR
or thresds in spindbe.

Fermave gpindle and upper 07 ring
4 = Fig. 11. Remove throst washer () on
all models and thrust bearing (T)yon 1450
and 1680 modez. O all rodels remove
Tonwer "0 ring (8L

Reinstall by reversing removal pro-
pedure, making eertain thrust bearing
{T-Fig. 1) thruzt "-'-!'iz;l‘ll*r ([ mi:mlg

r ance Omn 4a
m. El?uajl models tighten steering
arm retaining cap screws {1} 1o 163 N-m
(120 ft.0b=.) torque. Lubricate sll parts
during renssembly.

4. SPINDLE BUSHINGS. With
gpindle (8-Fig. 1) removid, upper
(E-Fig. 2) and lower (10) spindbe
hushings can be removed from axle ex-
tenzion () using a swtable puller or drift
pamch. Mew bushmgs should be pressed
into axie extersion until flush with axle
extension surface. Bushings are presi:
ed and should npot reguire resming if
earafidlly installed. Upper (B) and lower

https://tractormanualz.com/

Fig. 1— Exploded wimw of fypical tranl spimsde
waseimbly showing comgansst pada and thelr
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1. (ap scras’ 11, ¢H kel war
E Epecid wishe [
R Jbapnng Lt £ i u_u
i T fng 1% Badring
E. Husdungcs i Hub
£ Throi washer 15 Baseiig
T Tl Baaring 14, Wasker
B O ving 17. Blnisal mi
9, Bgiralv 14, Cookol
1] T BF Mo fam
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Paragraphs 4-7

{10) bushings are the same size on 1190,
1250 and 1890 models, 1490 and 1690
models use & gimall bushing (3) in the up-
per pogition and 2 larger bushing (0000
the lower position.

TIE RODS AMD TOE-IN
All Two Wheel Drive Models

4, Toe-in of front wheels must be
1.6-3.2 mm (1'16 to Lifinch) measured
from wheel rim t0 wheel fim and can be
adjusted by lengthaning or shortening
threaded t3e rod snds equally.

Tie vod ends are serviced as o com-
plete anit. anky,

AXLE MAIN MEMBER
AND TRUNNION PIN

All Modals

5. REMOVE AND REINSTALL.
DEeonnect dragr link (mamal steering),
steering ram (power stesring) or stesr-
mng crlinder ines and cap openings, as
neceszary for moedel being servicad. Sup-
port fromt of tractor and loosen trunnion
pin retsining serawr (16-Fig. 3)
about five turos. head of cap screw
four or five times o dislodge aded
insert (21). Hermove cap serew and -
gart. Remowe expansion phog from Crun-
ndon pin bore, F 8o equipped. Serew slide
hammer into trumnion phe (22 and
remove pin. Raise front of tractor until
axle is clear. Bemove thrust washer (20)
u.nﬂ ") rings (16 and 19). Drive

HFEEIEH out of bore noting place-
ment if different n size or length, Model
1130 haz s blind bore at the rear; remare
bashing with & ca |'.IIEE| am:l uera.

l]nuﬁl modets,
until flush with ha::umng's Eushmgs m
!}rmuﬂlm?d should not require reaming
aarefully installed. Cheek trummion pin
for frea fit and lubricate pin, bushings,
thrust washer and “07 rings during
aseembly.

Check avle front to rear float on trun-
nien pin Axle shoubd pivot freely with a
glight fromt to rear float. If end foat ie
exeepgive, renew trunmion pin thrust
washer (20 -Fig. 2).

FRONT SUFPORT
Model 1190

6. REMOYE AND EREINSTALL.
Front support for Model 11890 tractors is
an intogral part of the wain frame
casting. To renew front suppart, first
split tractor sz cotlined in paragraph
242, Remove eide covers and engine
eonver support framewark, Dirain engine
oil. Remave radiator hoses and radintor,
Remove battary mod sappart,
Riémdve all angine mounting  boles,

Fig. 2— Exploded wisw of a

Model 1189 froar ash Shor-

ing companénl pans and
fhvadr relative posdifons,

Fadl araplr
"Ell‘ri:-:

']"ﬂ.rd-lnm
. Corier boum

S gl 201 ) et 8 8 o o T . e e

e

=
21, Thrust washer
2 0° Fin
2% Th wreaT

diseormest all necessary pipes, control
rofds and elegtrical winng. Remove
engine ol pan. Use a bost and remove
engine. Remove any remadning oom-
porents frorm main frame and support
with a snitable lifting device. Remove
front axle sz cutlined in paragraph 5.
Beassembie by reversing dissssembly

procedure,

Fig. 3= Erpioded wview of

ippical fnond arls sssemiEy

reod on T480 and 1630
mfals.

CASE (DAVID BROWN)

Models 1280-1390-1490-1690

7. BEEMOYE AN REINSTALL.
Front support {main frame exbension)
boliz to main frame just forward of
engine. To remove froal su t, first
remove engine side covers, a P.E-rc]mmr
azsembly, bBattery and supports. Deatn
trenamission, 42 L (44 gts)  and

https://tractormanualz.com/

| |
|




MODELS 1190-1230-1390-1490-1690

radiator. Remove oil eocler and Tmes {if
g0 equipped), hydraolic pamps, lines and
driwe shadt. Kemove radiator and hoses,
raise front of tractor and remoes fronk
axke az autlined in paragraph 5 for fwo
wheel drive models, or paragraph 9 or

27 for modelz equipped with front drive
axle. Attach a hoist to front support and
remove retaining bolts, Remove front

ZUPROFL
Reaszerble by reversing disassemmbly
proc

Fig. 4— Expioded rew of
David Brawa franl ddve axie
whowing componped  parts
and iheir reledive positions.

. Rlseing bever
I ower
. Tie pod woul
Etreather
Blerng link
Coblar pin mut
G plug
[rwel pm
Cinmhen

Fith
[Afdereniiah hroing
[erren jday
fusle homan
14, Fhickl

16, l=n

13, -_'.-'-;r.-fﬂ_

17, Seuling disc
13, Blub fdk

1%, Seanng pm
28 Bhim I_
41, Beanng pin
2 EhesTing lever
o5 (il anal

24 Huoeing

a8 B

B EE A R

et et

50 rimg

B Bealng dee
20, Bruatiaf

M1, Spering cplandar
BL. I'in

2 Tronnon akal heacked
& Trugndin jén

i#l, Bassing

& " nng

A6 Thnisl sashis
47 THLE

Fig. §—Diagram ahowing
corecl aimansians far b
plecewant of renman shadt
Bughiags far madals eqmig:

pad with David Brown front
drive axhes

1178 man (LS-ndap
. 1B.24 wn (0500 inch
. BEATE mem {2,150 il
. E176 men (RE-mrk)

i ol R

Fig. B—Exploded wviaw of

Daiwkd Brower fromt driva sxle

fioal drive showing relalive

position o He compedastd
i

Ao
fi Eip.:l.nl:r
T. Tk
B Flug
0. Thacmg map
0. Ml el
11 S
12 End phte
s

14, Split Ting

17. Hawrirgg n

1R, Rewnimgr

M, Plas per

1. Plarsed jpsar durler
1, [ormwd

B Lamcds jplane
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Paragraphs 8-10

FRONT WHEEL
DRIVE AXLES

All maddols, except 1190, are svailable
with front wheel drive. Two different
axbes, David Brown and Carraro are us
ed. Carraro axles may be equipped with
standard or limibed slip differential,

David Brown front dreive axles with
gtandard differentials ara nsed on 1200,
1890 and 1480 models,

Carrara front drive axle with Gmited
slip differantial i= used on 1490 and 1630
models; however, Garmam axles uged on
LRBD mdels hove taper roller bearings
in hube instead of ball bearings 8= used
fior 1490 axles and 16590 axle shafts are
larger diameter for added strength,

TIE RODS AND TOEIN

All Models E d With Front
Drive M-.Ius i

8. Toeein for David Brown o Carrare
front derwve mocles should be 0.0-1.5 rmm
(0, 0= 0006 inch) measured from wheel
rim L whesl rim and sdjusted by length-
ening or shortening threaded te rod
ands equally.

Tie rod ends are serviced &5 a com.
plete upit only,

R&R AXLE ASSEMBELY
David Brown Axle

4, Front drive axle fmal doves and
differential may be serviced without
rernoving entire axle and differential
howsing assembly, however if hoasing o
trunnbon pin are to be serviced it will be
necessary  to remove axbe  housing
assembly.

To remove assembly first disconnect
all steering lies and cap openings,
Loocacn bpchmats (8- Fig. 4) on trunnion
ghaft ecotter ping (31) until they are even
with threaded ends. Uging cara o avoid
damaging threads drive cotter ping (31)
through trunnion shaft. Hemove
locknuta and washers from cotier pins
and remove pins (raise right-hand side of
axle for more clearance). Support axls
and remove core plog (7] from trunmion
ahaft bore with punch and hammer. Use
slide hammer b pull trunnion shaft (33,
Raise front of tractor emough to clear
gxla amd remove axle. Kemove thrwst
washar (36) and “0F rings (35 and 37).

To reinstall reverse removel pro-
cedurs’ Bleed steering system as out-
lined in paragraph 85

Carrara Axla

10; To remive front drive axle
assembly raise and support front of trac-

T




Paragraphs 11-12 CASE (DAVID BROWN)

tar. Remove drive shaft and disconnect

all stearing les and cap openings. Mark

positions of bushing caps (36 —Fig. 17)

Support axle azsembly on floor jack and

remove bushing cape. Raise front of

tractor and remove gxle assembly m;ﬂ‘:’;’mﬁ;“m
To reinstall reverse removil Pro-  peshings for models squlp-

codure making certain hu.':h:ing CAQS ATE ped with David Brown froad

reinstallad in ther orignnsl pesitions and drfve axlog,

tiphten bolts to 210 M-m (155 fi.-1bs.)

tarque. Bleed steéering syatem a8 oytlin-

& 0 paragraph 65,

RENEW TRUNNION
SHAFT BUSHINGS

David Brown Axle

11, Femove axie assembly as outlined
in paragranph f, Hemove the four trun-
nion shaft bushings (34— Fig. 4) wing a
suitable paller. Install bushings making
certain preass hole in bores are botwean
the twinﬁnemfm ta Fig. § Tor cor- :ﬂ ’:d““r::ri?hﬁ;fp:
rect ing placement,

If trunnion shaft bracket (32) is to be E?ﬁmﬁm:ﬁ
renewd,  remove bracket from axie  Messune af foor locatioss
housmg and remove dowe pans. Laoos=ly
balt new bracket to housing and drive
dowel ping in; Tighten bholts to 205244
Bem (150-1E ft-Tha.) tomgae.

Lubricate *01" rings and placa in thrust
washer pgrooves. When reinstalling
thrust. washers, 07 ring i toward
fromit-at front position and towsed resr bushing (2). Te renaw, first remove mrle  ense (B) Hee Flg 18 Remove hushings

at rear pos=ttinnm, as outiined in paragraph 10, (2 and 20-Fig, 17, thrst washers (5 | | '
Mark locatton of bolt bele in bushing  and 18} and elesve (1) a& necessary. |
RENEW PIVOT BUSHINGS on carrier bousing (25— Fig. 1T)and axle  Remove "0 rings from bushings.
Carraro Axle

1% Pivot boshings (2 and 20-Fig. 17)
are identical, hovwever a metal sleeve (4)

iz installed between axle caze (6} amd  Fig 79— Exgloded wiew of
Biavid Heown  difterondiaf
apsembly shoning compe
mRil DEFTS A Frair radative
poitiner.

[alfermbial papgerl bredsl
lik=bo

Beniritgs cajr
Tah .-J.l.J-
Binsrisgr ap bkt
Lawk plale
Dol pin
Foned ik
. Elik oy

:.;E-I nI.L;JJ jun

L T Par

_ ke v P i

i _""i] = mrh rhh::d
. | 3 I‘ - 1 ']
i, Ji: i e

2 [T 6. Pk slult

- ' 17, Hearng & cup

. -E;:ﬂ
1 : T, mg & np
L é Aifjuster whizl

i

13. wanrar

1% Frord speser

% Bhmm

M. Rear spawer
Fig. 7= Exploded view of Davic Brown fronf defen 15, Bedring & oiip
strb axfe showing componenl parts ard ihed ';'!;: :Ll;!"\-"
=
1,
3
11

=1 5 D -

o

E-- ]
=t

reladive podd o Plaree
E BT wipsher
Ak dewc shalfi @, Hewrirg pin Frlzvrmnp arvher
il smd 7. Hhan a1, Lockrut
Fusrdng A Bich aale 1E Cap scraw
. Eleairig luer B Wear S 1, Sipering exlinder oo
Tle rowl smrd i Bemrmng pin M, Dap derae

0 e —
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MODELS 1190-1290-1390-1490-1690

GAP BETWEEN SPACER
AND PROEE

A

1:

THICKNESS OF
SHIMS NEEDED

To reinstall reverse removal pro-
cedure making certain balt holes
hushings are alipned with marks misde
previoasly on case and cerrier housing.

FIMAL DRIVE AND STUB AXLE
David Brown Axle

12 REMOVE ANMD REINSTALL.
Laft and right fingd drive removal pro-
pedure is similar, To remove, raise and
support side o he serviced and remove
tire i whed . Botate hob se deain pleg
1= mt hobttom and drain feid, W85 L (0.9
gt Remove and plate (12 -Fir. A) and
s pry bars to pull sun gear {13) and
shaft {1-Fig. T) cut approximately 5
reim (10190 ineh).

MOTE: Axie shaft seals (23— Fig. 4 and

{@—Fig. T may be damaged I shal
{2=Fig. 7) k= pulled out boo Tar.

Hald sxle shaft out and push sun gear
i untl] aplit rings (14 -Fig. 6) can be

Fig. 11— Dlageam  shosdig
o&p Belwesan probs and
spacer of sgpecisl fool

e nurber 0E-F208.

removed. Remove sun gear (15} and
throst washer (16},

HOTE: Do mot push axle shalt into axle
housing a8 ol seal damags could oCEuF.

Bemd tah washer (Z2-Fig. 6) away
from leekrt (1) amd remove nuat with
gpecin]l  spanmer wrench  (CAS-1607)
Bemve tab washer (2), planetary ring
gear (3) and hearing cup assernbly (4).
Note number and thickness of shime (B)
and remove. Remove spacer (6] and hub
(7). Seal (109 in bubwill he et on axle
and should stay on stub axle as hub is
romuved. Remove bearing (9} ard seal
(1,

14, 1f darsaged or worn, ofl seal wear
gleawe (11) may be removed using care
et to dameage surface of stub axde, In
gtall adge of slesve having in=de
chamfer on stub axle first for
reassembdy,

Remove steermg lever [(22-Fig. 4)
and bolte retaining upper and lower

Fig. 12— V¥iow sfhowing pro:

par digd Indieetar posilion

for seitieg pdnioa shalt bear
ing prafoad,
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Paragraph 13-16

hearing pirs (6 and 10-Fig. 7). Remove
bearing pina Gsing jack screws in thread-
ad hole of bearing pins. Mote nambser
and thickness of shims (7} and remaose,
Erep axbe shaft (1) in pesition to prevent
oil zeal damage and remove stub axle
assembly. Remove axle shaft {1k

Remore uﬁ:?er and lower sealing dises
(25 anct 17 — Fig. 4), "0 ringga (27 and 16)
and bearings (26 and 15) from axle hoas-
ing (18). Tse a suitable pulles to pemove
upper and lower bearing cups (26 and
15} Bemave upper and tower shields (25
ard 14} noting small cutside diameter
gide of ehields enter bares first

Remiove sesl (2=Fig, T) from inside
stuk axle (8] and using & suitable bushing
driver, drive stub axle bushing (3) so it
comes out of stub axle at seal end. [n-
stall new bushing from seal end until it
seats in stub axle. [nstall ol seal (2 with
lip entering bore first.

To renssemble, reversa -ila-.aaaaembl_rr'
procedure using care oot to let axle
ghafts damage oil seals and noting
preload must be et on bearing pin bear-
inge and stub axk bearings,

To sat bearing pin pretoad reassemble
unit MINDS shima {"u"— Fig. Ty and
tighten lower bearing pin boliz to 6B
Mem (50 ft.-ba.) torque and upper bear-
Ing pin bl tio 20 Neam (LB fE.-lks) Tor-
gpee. Pucsh stub axbe uptight aganst bot-
tom of axle housing and use o fealer
guge to mesmure gap between  upper
bearing pin flange and stub exle. See
mims {1016 inch) LESS than fesler page
measurement to pralosd bearings Lo
0 2000 LB mm (00040, 006 inch} when
full losd = on axle, Tii."'l ten wpper beonr
ing pin bolts to 68 Mem (54 ft.dbe) tor-
que, Befer to puragraph 19 to set sigh
axle bearing predoad,

Carrare Axle

15. Raize and supporet side o ba sap-
wiced and ramove tire and wheel, Rotate
btz (4 — Fig. 19y untd drain plug (13) is at
bottom and drain fheid, 1.4 L {1.5 g )
Remove bolts retaining end plate (19) 0
huf 4) and install teeo proide stods ap-
posite each other in hub. BEemove end
plate (19), Remove snap ring (15} and
gun gear (22}, Attach a chsin hoigt to
bty

Or 1200, 1880 and 1480 models use a
ayitable spanmer wrenth and remove
losckeruat {23) and spacer (24),

On 1690 models  remove  ocknut
(23 —Tig. 200, washer (24) and shims
(20} —Mote number amd thickness of
shirns.

On all mdels remove planetary ring
gear and hik,

6. Remove falt geal (34~ Fig, 17 and

seal (33 from stul axle howsing {22).
Remove ball socket (40 op 47). Remawva




Paragraphs 17-19

lower hearing pin cover (39) and shims
{#3). Mote rmumber and thickness of
shims. Remove upper bearing pin cover
{271 and shims (#8)., Mote numbear and
thickness of =himg, Use specil pualler
CAR16EE) to remove upper amd hower

aring ping, Remove sbah avde honsing.

17. Remmoe dust plugs (B-Fig. 1T)
arid wpper apd lower losating aorews
TTae a suitable puller to remove axle
ghaft. Remove oil seal (22 - Fig. 17) from
axle housingr (8]

Inspect all bashings, bearings s
peals and remew as needed. Clean
bremthar maml:_:l:l.r A2-Fuyg. 1T) whih
axle houEims

To remstall, reverse removal pro-
codiare neting kot in atub axle mounting
Manpe must be installed over breather
hole as shown in Fig. B2

18, To determine shim thickness toin
stall nnder bearing pins regssemioe uoil
installivg all shims which were removed
from upper and Inup'r' ping, pluas 0.6 mm
ghim, under upper bearing pin. Tighten
upper bearing pin bolte evenly in se-
quence shown (Fig. 23) until there is no
bonger oy up or down movement. of
stub sxle, it bearing pin coversa and
turn axle housing sde ta gide to assure
bearings and cups are seated. When all
up aned down stub axle ovement &5 just
removed, measure gap bebween upper
besring prlie cover and stub axbe housing
and note diminsion. Rermove upper bear
ing pin cover and all shims installed,
Remowve thickness of shims egual to
measured gap and divide remaining
ghim thickness by two, Flaee this shim
thichness plus additsonal 050 mm shim
under each bonring cover to give .40
mmm bearing predoad to each bearing.
T o eover bolie to ZTR Nem (206
ft.-Ths., ) borgue, Refer to paragraph 21 to
st axle bearing prelosd.

WHEEL HUB BEARING
PRELOAD

David Brown Axle

1% To eet stub axle |.1|.-..1.11n|.1 predond,
install zhims {(5-Figp, 6} having a total
thickness of 2.08 mm (0,080 inch) mext to
epacer (6], Install planetary ring goar (5)
and mul (1§ mines tab washer (2). Using
specinl  spanner wrench  (CAS-1607)
tightan nut (1) to 208 Nem (160 ft.-[bs.)
torge, Mount dial indicztor so point of

» ganitacts sutside face of hub. Ses
ig. 8. Mas=ure and record amount of
end play, Correct amount of bearing
predoad is 008000030 mm (0.008-0.005
ekl Add 0100 mm (3.004 inch] ta
amaunt of end play noted and snbdracl
thickness of shims equsl to this tolal
fromm previously installed thickness of
shims Lo chitabn correct bearing preland,

10

(2-Tig. & sod tghten nut (1) o 203
N-m {160 fE.-lhs.) R, Sepure nul

Fip. M= View showing peo-
e pleceman| of algamesd
ks for  bewidng  adjes)
mesdil o Daid Buoswim Frowd

Fig. 16 —V¥isw ahowing pro:

gef plocament of oVl M.

dicador far seiding bachissh
in frand dvive diffarenslafs.

Ml.ﬂ.l] FET

el TN G TR PR
i- 100 s (AR -n

I.llh it weaj -l—!lh.}l.'l1“|

CASE (DAVID EROWN) I

|-ll——~<llr VI e ————— 1

44 iy (11 e 104 i (LT P

— s e e N T ]

-1 b

13 i (20 Frere|

ITLTE ]

MFFERENTIAL SDJUSTER WHESL WAENCH

Fig. 13— Diageie of ditfereriinl bearrg sdiuster wenoh which mest be fabdeatod focaily.

Heassemble unit installing tal washer

drive diferantiols.
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with tab wrasher and continug reassem-
bly. Fill fingl drive to correct level with 1
apecified fuid, |




MODELS 1190-1290-1390-1490-1690

4, S

A ring R. Axhe ooer

Carrann Axla

M, Madel 1490 Carrero axles are
equipped  with ball bearmpg type axle
benringrs and |'_|r|,'I-|,:|.;|r| iv. controlled by
spacers [2 and 24— Fig. 199,

21. Model 1680 Carrsro axbes are
equipped with taper roller bearings and
bearing prefoad ia conteolled by ad-
Justing thickness of shims (25 -Fig. 204

NOTE: QI seal {33—Fig. 17} and lall
seal {34} maust not be nstalled until bear-
ing preload has been cormasily set,

Inatall amount of shims (25 =Fig. 20)

&, Thrust, wsher

.F'Jg. 17 = Expisdod view of
Carrire frent drive azie

showing componant parfs
ared dhwlr red@biee poslrens,

. Limsding mresw
Ty

Dhast cower

Suring lever

o e

12. Bruallur

13, Halmimer

14. Wialwy

15, Stk adus

15. Bhdsid

17, Blop

13, Theies abies

1%, A rilg

Peashing

'ﬂ"rmg

'Iln.h-ll.
Lhtierenioy currsr
T i £
[hifarenicl forrsr SO g
Buhing 2ap
Bl rish oohus
Shars

FassAing

Beal

Bossing s

Siuby ode Bawsdng
Sl
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Boasing i

Sl

Hanring

2 Fie

[learing [on saver
The ol £nl

+ it med

o kel

i‘!ld.l wxde

il

Siukr ol saiind
Track r==l

+ e il il
. Thrl memd

SExma

SEEAEHIORRERRERY EF—"FEE

Fa
T —

1y T

removed during  dissssembly.  Tnstal]
washer (24) and lockmut (Z3). Use special
zocket (DAS-1645) to tighten locknmat to
1200 M-m (836 ft.-ba) torque. Instsll
specisl  fixture on wheel huab  and
messure amount of torque needed to
turn hub, See Fig, 21,

Correct bearing predoad lires 2.3
B-my (1.7 ft-lba) torque to turn hob.
Add or subtract from shim thickness
(95— Fig. &0 until corvect preload ia
refched. Tnatall seals (33 and 54— Fig.
17} during final resssembly, Lockmit
(23—~ Fig. 20) must ba tightened to 1200
M=m {885 fi.-lbs.) torgoe,

Flg. 18— Vigw shewing pro-

par mathod for marking sup-

ot Reooaiag for raposition:

Ing beshings and oil soal
Garrisr,
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Paragraphs 20-25

PLANETARY CEAR ASSEMBELIES
David Brown Axle

22, Drain flnid and remove end plate
(12— Fig. B). Remove lock plabes (28) and
bolts retaining planetary gesr cerrer
(20 to end plate (12). Mark gear carrier,
ping {17}, gesrs and beari en they
may be resssembled in thnnﬁ originsl

itions. Remove carrier, gears
Fings.

Beassemnble by reversing disassembly
procedure making certain 8, bear-
inge and pins mre reinstalied in thesr
original positions. Install kek plates so
they eovver dowel pin hobes and tghten
boltz to 40 Ne-m (30 fi-lba) torgue
Heinstall erd plate, tighten bolts to 102
Hrm (76 fi--Tba.) torgque and £ hud with
specified fruld.

Carraro Axla

&3, Drain flind and remove planstary
gear carrvier (18-Fig, 20), Msrk pear
pins (16}, gears (10} and washers (8 and
13) 50 they may be reassembied m Eheir
original positions, Hemove roll pin {14)
and drive pear ping (16 out of pear car
rier from gear side, Core plug (15) will
be drven oot wath [Fenr pEn, Remare
gitar (100 thrust washers (8 amd 13),
spacers (9 and 12 and bearings (110
Keep these parts with their respective
gear pls.

Bemsemble by reversing dsassembly
provedurn: pobing sealant should be ap.
piled to core phee (15) before installa-
tion. Make certain drain plag hole in
gear carrier is aligmed with noteh in
whee] hub and tighten retaining boits to
B1 N-m {60 ft.-lks.) forgue. Fill huby to
correct level with epecified fhaid,

AXLE HOUSINGS
Diavid Brown Axle

24, Axle shaft seal (23-Fig. 4) and
bushing (24) may be installed with axle
housings in place.

If removal of howsing B2 necessary,
raise and sapport front of tractor and
remove tire and wheel from side to be
serviced, Drealn  differential  hogai
T7.96 L (8.4 qta.} and attach hoist to
houzlng ac welght & equally balansed.
Remove steering Bnkage and bolts ne-
taining awxle howsing to differential.
Remaove axbe hoasing.

Rersove final drive as necessary and
reverse removal procedure for installs-
tion, Till differential to eorrect level
with specified flaid,

Cerraro Axle

25, Axle housing amd  differential
houeing are a single onit only and et

11




Paragraphs 26-28

w0

be removed as such, Refer to paragraph
10 to remove entire housing assembly.
Remove final drives as necessary as

gutlined in parygraph 15.
R&R DIFFERENTIAL ASSEMELY
David Brown Axle

25, Differentia]  assembly may be
removed with differential housing and
sxle housing ingtalled an tractor. [t s
necessary, however, to first remove left
and right stub axde azzemblies ag outlin-
e In paragraph 13

With atub axle assemblies and axle
drive shafts removed, remowve  main
drive shaft and steering ﬂlr_lﬂw. Bup-
port differential unit on jeck and
remove retaining bolts, Carefully move
differential assembly out of heusing and
lower bo floor,

Reinstall by reversing removal pro-
cedare and tighten differential assembly
retaining balts to 68 Nem (50 t.dbe)
torque and drive shaft bolts to 64 Nom

(40 ft-dbs.) ue. Fill differential to
corrast lovel with specified faid.
Carraro Axle

27. To ramove front differential
assembly ib s first neceszary to remiove
final drives and stab axles a8 sutlined n
paragraph 15 Remowve axle and dif-
ferentinl housing as outlined i para-
graph 10.

Ramave differential carrier retalning
bolts and remove differcntial assembly.

To reinstall, weverss removal pro-
cedure and tighten differential carriar
retaining bolts to 87 N-m (64 fi.1bs)
torque. Fill differential to correct level
with specified fuid.

12

Fig. 19— Exploded riew of
Carrare fromt drive azie Teal
delve  aasamsly wiad on
1280, 1380 and 1450 modals,

compoonerm  pErts
amd ifadr radaliva positions.

OVERHAUL DIFFERENTIAL
David Brown Axle

28, Rermove differential sseemnbly and
placs in g stand with flange end toward
floor. Mark bearing caps so they may be
reinatalled in their original positions and
remove. Remove adjuster rings
Remove differential bevel ring gear and
Eage 45 41 aEsembly.

S

Fig. &2 — Wiew showing foca-
fon of xbof on stub swle
which missi eovar beoalher
hale af giub axle howslog G
Garrens froal defve axies,
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CASE (DAVID BROWN)

o ——

Fig. 20 = Exploded viow of Modal 1590 Caram
fremi cirfee acie Mol drive uall afoaieg camso:
nand parts aad ikl relafive podrlioas,

1. Beyaring & caji 145, Core

- 4 I."-ab‘-l-rrl" o 14. Eh.:u'::*:.'gtvjln
. Huh 17, Bl g

4. Bamng &owp 14, Mo emwes

b Wazher 13, Flanilery Flig poae
E Beal I By Mg

T. beal El, Snap Arg

K feanng rmeneer B Bun gear

B W B Loelost

1, Planel prar E.I: ';;'HM

I]. Brarnge S

12 Wsher o0 Hpager

13 Peraring retainer 2. SupEsart goar

i Rafi jda B fupring

BRAEATHER HOLE
N

L |:

-




L
|

MODELS 1180-1290-1390-1490-1680

Remave pinion shaft losknut (31 = Fig.
10 and drive pinion shaft through
flange (28) and carrier (1), Front spacer
(22), shims (23] and rear spacer (24)
shoabd remain on pinion shaft &= it B
removed, Hemove remaining  bearing
TUps and shims Ffrom carrier {1':| a8
necissary, Inspect bearings and spacers
o pinion ahaft and renew 23 pecessary.

k end plate (8), eape {14} 5nd bevel
rlreg gear (15) so they mey be reaszembl-
od in thair origing positione. Bemove
carrier bearings and separste end plate
(B} from cage (14). Bemove axle gears,
pinion gears and pin {10), Separate beve]
rng gear from eage as necessary,

Bevel ring gear and pinion shaft are
sarviced ns metehed sots unl_',r and must
ba mstalled as aueh,

If kvl Fimg gear and pivion shaft, m-
nion shaft hearings or carrier are renew-
ed plnion shaft protruaion must ba 86t 25
authned bn paragraph 30,

Reassemble by reversing dizassambly
procedurs. Adjust carrier bearings and
bevel gear backlash as cuthned in para-
graph 32,

Carmraro Axle

29. Remove differential assembly and
in & stand with flange end toward
oor, Mark bearing caps 2o they may be
reinstalled in their original positions and
remove, Bemove adjuster mngs (8 and
B5-PFip. 24) and roll pins (T and 832).
Eemove differential bevel ring gear and
s an aszembiy,
k position of il seal carvier (Fig,
18} amwd remove. Uslng special spanmer
wrench (CAS-159T) rerave pindon shaft
locknnt (16—Fig. 24). DFive pinion shaft
through carrier and remove. BEemove
bearings, epacers and shims from car-
FiEr AS MErEEEATY.

Mark end plate {37), bevel ring gear (3)
and cage (4) a0 they may be reassembled
i their original peeitionz, Bemove bogr-
ingrs (6 and 36) as necessary. Separhe
end plate (37) from cage (4) and remove
side pear (20, Cross-2halt retaining pins
(25 or 3 can be removesd by remoding

one end plate retaining stud (38) and
removing one pir. Kemaining two pins
are removed by driving tiate end
plate loesting dowel ping (33) out of
cage. Drive cross-shaft (21} eut of cage
{4} and remove the bao pinbon gears
Tirive short eross-shafts (24 and 31) out
of cage and remove cross-shaft block
(26 and remaining two pindon gears and
thrust washers, Remove side gear and
plates. Remove bevel ring pear ms
NEEEEEATY,

Bevel rFirg gear and pinion shaft are
serviced as matched sets only and must
be installed sz such.

If bevel ring gear el pindon skaft, pl-
nion shaft bearings or carrser Ane FEms-
od pinson shaft I'u'ctru.‘-:i.-l’&c'l. riuigt be get o
mfﬂ?&i in paragraph 31,

Reassemble by reversing disassembly
procedare. Friction plate end play must
be checked and set. To check end play of
friction plates fabricate tool to dimen
siong shown in Fig. 26, Place differential
pesernbly in & vertical position and ine

Fig. 24— Ezploded wew of
Carrmra  Memited sip franl
drive axie differanliel Show-
ing component parfa and
fhelr relifing poddnisns.

Frctan plake, e
Cifierential bovel prar
Daffereiiial sage

Lack plnte

Bearing & oup

Hcdl

T R e e P

A jasting whied

Privtinn plate, aper

10, Pinken shadi
Sirom i

12 Beari
14 h.:rlll":
14 Him
15. Brwring
16 Laskowat
A sl

Taanken
19. I#lmwr
e gror
L eross-shall
Fimd o jpear
Tt wesher
I reas-ehall
Fatalslng pén
Lireas halt blach
Bl grar
. Firdin geoar
Thetel wEnes
. Hastaisd g jub
. Croas-ahi

Boll pin

EEEREE R

https://tractormanualz.com/

Bl Dowsl pis 37

Paragraphs 29-30

stall tool (Fig. 27) in friction plates,
Tighten bolt (6=Fig. 28) of tool unti
tapered plug insde tool pushes side of
bool agninst internal splines of slde gy,
Tharn slde gear 20 08 is in full mesh with
bevel pinion pears, Mount dial indicator
an probe contacts head of bolt (6) of toad,
Sae Fig. 27, Move tool inward and out-
ward and record end play. Correct end
play s 0UOB-0002 mam (0000 -00008 ineh)
and is aﬂmﬁaﬂ using 2.8 mm or 2.9 mm
a?a.ﬂer te. Bee Fig, 87, Benew plates
if end p]fa:,- i5 ot within gpecified range,

Repeat procedure for plates on op
posite side,

Bat earrier bearngs and bevel gpear
backiash as outlined in paragraph 32.

PINION SHAFT PROTRUSION
AND BEARING PRELOAD

David Brown Axla

30 Epecial tool (DE-B208) is required
to sat pinion shaft protrusion of David
Hrown differsntial and all bearings, ¢
ani apacera to be nsed in final assembdy
st be installed.

Agsemble pinion shaft i carrier
MINUS shima (18 — Fig. 10, oil seal (27],
gpacer (26}, sealing washer (28], front
epacer (2F), shims (23) or rear spacer
(241, Install fange (28), retaning washer
(30 and locknat (21) on pinicas shalt (16)
and tighten leeknot until all end play of
pinion shaft & just removed, then
tighten locknut just a small amount
more b slightly preload bearings. Install

specinl m carrier bearing bores as
shown in Fig. 11. Install shaft
(CAS-1236-6), probe =snd spater

{(CAS-1609) and lockmut (CAS-T234-4) of

Einl
St

1=
I8, Fricthan phabe, inmer
A S

13




Paragraph 31

special tool so probe point liphtly con-
tacts face of pinkon shaft pear, lginﬂ i
feler gage measure and vecord amsunt
of gap bebween spacer and probe, Bee
Fig. 1L

Mote protrasion correction mark eteh-
ed o end of pinien shaft gear. This will
be "I or a plus (+) or minus - ) dimen-
slon. Motlng special tool bas a built in
dirmensbon of 0.762 oo (€, GB0 inch) wea
following example i0 deftermine
thicknees of shim (18—Fig. 10} to-cor-
rectly set pinson skaft protrusion.

Tool bkt in
dimenaion 0,762 v (0, 0240 i)
Dimenzion etehed
OF piECn gear
[0, +ar =) HARE M (20 in.)

Total 15 correct

seting dimensmn s mem (3,53 i)
M easnec g XM IR (303000 I}
Mins correct setting dimension aa

determined ohreas oo mem (2 xx in)

Adddditional shims
required 300 [ iy

Irstall determined thickness of shims
(1E-Fig. 10) and repssemble pinion
ghaft fn earrier with 1270 mm (L.OS0H
inchl thick shirms (23 installed buot
MINIIR send (27 - Fig. 10), spocer (25) or
sealing washer (201 Install Nange (28],
retaining washer (30 and locknut (31)on
pinion shaft and tighten loskmt to 190
Hem (140 fr.dbe.} torgque, Mount dial -
digater on carrier ao probe contaste end
of pinion gear as shown in Fig, 12
Messure end play amd remove shim
(23 - Fig. 1) thickness egual fo amount
af end play from previoosly installed
LETD mm (0.0 inch) thick shims,
Beaasemble metalling wll seals, spreers
and sealing washers,

Carraro Axle

1. Ta wet pindon shaft bearing
preload first inatall bearirgs and cups
(12 ard 15—Fig. 24) in carrier and use
holt, flat washers and nuts gs shown in
Fig. 3 to hold besrings i position,
Tighten bolt and mat antil bearing cones
are gightly diffienlt to torn,

1 bearing caps on carrier and
tighten to 203 ﬂ-m {160 fr.-1bs.) torgue.
Measure and record diameter of carrier
bearing sorface, Place a 25 mm
digmeter shaft having o cress hole drill-
ed throogh it seross bearing bore as
shown in Fig, 29. Using & depth gage
measure from top of shaft to face of in-
ner bearing cone (Fig. 28) and record
meeasurement,

To find eorrect thickness of ashims
(11 -Fig. 24} subteact 25 mm (dismeter
of shafty from measurement of depth
gage (C-Fig. 28). Add this fo one-half
the diameter of carrier hearing bore

14

Fig. 28— Visw showing re-
faindeg pin fecadiona  oa
baval gasr aecarmbiy,

{A - Fig. 28), then subtract dirmension et-
ched on pinion shaft pear end if it is 2

CASE(DAVID BROWN)

{+) dimension (this dimension is in
millimetars), for pesalt. This dimension

mins |-} dimension or add if it isa plus will be correct shim- {11-Fig.  24)
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MODELS 1190-1290-1390-1490-1690

thickness to install to properly set pimion
ghafl protrusion. See Fig. 28

Tor et pinlon shali besring prefoad
aszemble pinfon shaft in cerrier MINUS
geat [17-Fig. 24) and seal carrier (190
and installing all shims (14), which were
removed during dizaszembly, PLUS an
acdditional 0.5 mm shim. Tiehten kocknut
(16 to 450 Mom (338 -l tongue.
Moant dial indicator o probe sontacts
gl of pinion shaft and messure anmd
pecord amount of end play. See Fig. 12
Dizagsemble pinien shaft and remove
ghim (14 = Fig. 24) thickness equal to
smount of end play FLUB 0.6 mm to of:
tain LG mm preload on pinien shaft

Fingrs i
Install all seals and =eal carrier duaring
final reassembly.

DIFFERENTIAL CARRIER
BEARINGS AND BEVEL
GEAR BACKLASH

Al Models

52 Om all models, adjustement of dif-
ferential carrier bearings to provide pro-
par bavel goar hacklush and bearing ad-
justment. is correiated with pinkomn shaft
pmmLsi,nn admstment as cutlimed in
paragraph 30 for David Brown, or
Faragmph 31 for Carraro froat drive ax-

BE,

[nacal] differential sssembly, bat o
nat securely tighten: carrier bearing
caps. Install adjuster rings and turn in

until end play of differential in carrieris
fes= than 0050 mmn (00002 inch) without
preloading - bearings,  Moant  diel in
dicator az shown in Fig. 16 and move
earrier assembly sideways as required to
obtain correct bevel pear backlash of
0184022 mm  (0.007-0.008 inch) by
lezening one adjuster ring one tirn ata
time and tizhiening oppesite adjuster
ring the same amount ench time. When
bevel pear backlash and differential car-
rier bearings are mﬂ-]y adjosted, in-
stall adjuster Fin g ard tighten car-
ricr besring cap bolts to 163 Mom (120
ft-lbhs) torque far David Brown axles
anad 210 Mem (155 fi-ba) toegque for
Carraro axles.

MAIN DRIVE SHAFTS

David Brown

2R, Mam drave choft eonsiets of a
sliting yoke, drive shaft fube and two
universal joints, To remove sliding yoke,
mark s position for reassembly on cor-
rect apliees, anserew threaded cap and
slade alip wolie off splines, Use conven-
thonal preocedore to remew universal
joints;

Triatall drive shaft with slip yole at dif-
ferential end and tighten bolts o 54
M= (4 £t Al ) fomque,

Carraro Axle

M. Carraro axle main dreive phaft con-
sizty of ane shuaft 5]:-|iru=-c| on hath ands

SPECIAL TOOL

[

FRICTION PLATES

Blg. BF=Wiew shawlag
special foo! felElation and
el indisator pesiton o
chack Cararn faml dive
lendled &g dilfarsanial frio:
Blovw e e AF.
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Paragraphs 32-356

and supportad by a center bearing block.
Aliding couplers held inEEmiIiw by roll
pins connect drive sheft to front dif-
ferential and transfor goar hoy,

TRANSFER GEAR BOXES
David Brown Axle

5. REMOVE AND REINSTALL.
Remove fromt drive shaft and drain
transfer pear box and transmission, 42
T (44 gt=.). Disconnect sclector cable
from selestor shaft (4 — Fig, 30). Remove
Toft and right selector lever housings
from transmission top cover and remove
cover, wedge and shime, Rernove bolt
a7 —Fig. 30 and locknat (33) and slkde
coupler (38) rearward. Hemowve  cable
bracket (44) snd hydraokic pump inlet
pipe connector. Place jack under
transfer gear box, remove bolts and
lowar paar box Lo feor,

Laminated gasket {1 -Fig, &0 must be
the spme thicknese as origingl gasket
(13, or layers peclad off to allvw coapler
(88) to freely slide onto input {12) and
bevel pinion shafts, Tihien pear box
mounting bolts to the following torque:
Three middle

S8-mchbodts . o, oo 20244 Mem
(150150 ft -ba.)
Tranamissien top

cover gnd gear bos

ter sl bl hisusing

alal} v R e 108180 N =m
{R0-05 ft.-lha )

Drive shaft fangehalts . ..., .54N'm
(40 ft.-lb.)

6 78

Fig, 30— Dingrarm showing mathcd of seoursg

pinigm bageings i support bousing foo afiow
daplly gage moasmament fo de fakemn

L. Sopport boom

& Defrl page e . Bell

1. ot 1 7. Nl

4. Wisdwer H, Washer

5 kaarng maes 0, Boudng saps
15




Paragraphs 38-39

6. OVERHAUL TRANSFER
GEAR BOXY. With transfer gear box
removed, disassemble as  follows:
Remove end plates (3 and 46=Fig, 300
and shims (38). Mote position and
thickness of shime (36), Drive mpat
shaft {12} and idler shaft (34) out of
howsing (2] Remove fpat gese (13}
Hemove froot bearng and cop {16
Bemoye output fange (23), cork seal
(22 and washer (21} Bemove ofl seal
heuasing (260 and outpat shaft end cover
(48 Note thickness of shima (83). Drive
oufput shatt (19 out of housing (2),
remave the s bearing peds (18} and
bearing and cap (27) Bemove bottom
cover (9 and drive roll pin {7} out of
seloctor fork [6) and remove selector
shaft. {4} Eomove selector fork, fioed
goar (30 and sliding gear (29), Hemove
output gear {17) amd §dler gear (15
Remare seloctor shaft obl seal {5) and
core plug (415

Clean and inspect sl parts for ex-
cessive wear or damage. Lubricate all
parts during resssembly,

37, Install idler gear {15 Fig. 30} inte
bottom of Eransfar gear box bosing (20,
IniEM'I ﬁufutﬂijﬁur (17) inte hoysing
with b o dliding pear engagement
towards front of hEus.inp;. Plare fied
gear (40 relde sliding gear (29 amd In-
atall cutpot ehaff (19 e rearward side
of hottom hole in houming, puzhing it
throngh oatput gear (17 and partially
throagh fixed pear {307 Oil slots on side
of fixed gear (301 o arainst output rear
{£7). Spacer (31) and bsaring (E2) msst
already be assembled on output shaft
{19, [n=tall =iz besring pads 1 outpot
shaft, concave side agamst shafi, as 1tis
pushed throwgh output gear (17 and fix-
ed pear (309 Install rear bearng cup
[(32), gezket (42), rear cover (43) and
cable bracket (44} MINUS chims (33),
Tighten bolts to 27 Ne-m (20 ft.-ba) tor-
gue. Imstall froat bearing (27) and
bushing (28} on cutput shaft and drive
frant bearing cup (27) into housing (2).
Install oil seal (25} in ofl seal housing (26)
and ingtall cil seal housing on tranefer

Ei&“ box hoosing. Tighten bolts to E7
«m (20 ft.-lbs.} torqgue. Hit end of out-

™

18

st shaft (19) with & plastic hammer to
seat bearings and cups.

Mount dial indicator on transfer gear
box howsing (2) 20 probe end contacts
end of output shaft {19). Messore and
record end play of owtput shaft.

End play tolsrance i (LOO00L0G0 mm
(0.000-0.002 inch) for new I:Earnr:ﬁ's ard
QL0EDR 100 mm P0002-0,004 inch) for
used bhearings.

To determime proper shim (33 - Fig.
30 thickneszs add 0050 mm (1002 inch)
to dial indicator messurement for new
bearings and add 0.0T6E mm (0008 inch)
o dial irdicator meagurement for wsed
bearings. This resolts in a figura for cor-
rect shim (33) thickmeas.

Remove rear bearing cover (43) and
mnztall correct thickness of shims (33),
Reinstall cover and tighten bodts to 27
M= m (20 ft.-dbs) torgue,

Install oil seal [ - ﬂ-ﬂ} imto hos-
ing () and plaee trannion pine (400 in
selector fork (6). Tnstall selector fork in
heusing, making certain runnion pins
angage elot in sliding gear (29). Install
sebector shaft (4) through ofl seal () and
selector fork. Alpm roll pin holes in
selpctor fork and shaft and install roll
pine (7). Install core plug (41), bottom
eover gazket (B) and botiom eover (9),
Install flange (23), cork washer [(22),
washer (21) and locknat (200 Tighten
lneknut b 190 B om (140 £4..0ha. ) e WLIE,

Install idier shaft (34 -Fig, 30 and
bgaring aseembly through reir of hous-
g ;u.rﬁ drive it theaugh idler gear (15).
Install rear bearing cup (85} and end
plate {46). Tighten bolts to 27 W-m (20
fe. b)) toroee. Deive front baaring (16)
ouito kdler shaft (A4) until seated. Install
beeritg cup (18} and end plate (3).
Tightsn bolts to 27 I =m (20 ft.-bs.) tor-
gue and hit #dier shaft (34} to sest bear-
imgs,

8. Mount dial indicator g0 end of
probe contacts end of idler shaft (34}
Messure and record amount of end play.

Erndd play tofermnce @ 0.000-0.050 mraon
(0, 000.0.002 tneh) for new bearing: and
006500, 1080 mer (0 M6EE-0L004 inch) for
iazed bearings.

Flg. 9= View showing pro-
par dopih pape BhAd BNST
shall piacement ossd in
oeformimimg pinian skafl
praldusfan,

CASE (DAVID BROWN)

To determine correct shim (38 -Fiz,
A0) hickaess, mdd (L0600 men (00K inch)
1o diat indicater messurement for new
bearings end QLOTER emm (0008 Lneh) Lo
dial indieator messarement for osed
bearings and install shims ©o this
thickness.

Rermove rear end plete (46— Fig. 30)
and install eoreect shim (36) thickress,
Reinetall end plate (46) and tighten bolts
to 27 M em (20 ft.1bs.) torque.

39, Ingtall input shaft (12-Fig. 20)
and bearing assembly through front of

Fig, 30— Ezplodad wiaw &f Bamiler gesr bog 18-
afd with Dawid Browa fromf delve axfe showing
canipatianl garts el el rodilive poaitioms.

1. fimaket 4. Flunge thia ekl
2. Boming 20l eead

A FPraind erel jlalis 35 TH sl mmili

. Fadvotor shalt ET. Front boaring & wup
B Wil saiml EE. - Hisding

i Selcior bk . Mg gaar

T. Radl pin M1, Flua] goss

B Garked Gl Py

0. Bedlem eareir 23, Rumi beasng & v
1L [ran p . Baira

1. Hiser lmmaning 2, Edber shafi

1% [ropar dabad® &, Romar bassp & cop
15 Irgol gser . ke

14 Front braring & mp &7, Buolr

16, [ gaar B Crupler

1R. Front braring & map &, I'.l'-t‘l!|.1l.|1

IT. dhspent graf A0, Trarmdbedi pn

IR, Fsrmmy parls &l Corc phiy

1 dlypjuil phsfl 4%, el

m ul 44, Baf eover

¥l Warkrr 44. Cubvle hrehel

2 Cork sl ah, Bl

¥ Flugs 48, Humir wiad jrlles

https://tractormanualz.com/




. housirg: () ard loput gear (13). Install

bearing cup (14) and end plate (3)
Tighten bofts to 27 N-m (20 ft.-lbs.) {or-
qee. Drive pear bearing (11) onto input
shaft (12) until sested. Install bearing
eup{11) and endiplate (46). Tighten bolts

Fig. 11 =Exploded view of

franader gear box used om

modals aguipped with Car
ravg fromt drive £xlea,

iyt
tppld
Ei |

[

drfoe codipling

BEAmnsEEs
iy
[

.

e
Edla
0o

!

ad. |
&2 Ulpper sebetor shalt

pay as outlined in paragraph 38.

-Carmaro Axle

4. REMOVE ANID} HEINSTALL.
Kamove drive shaft, drain fuel tanks and
transfer pear box, Disconnect selector

|

to 27 N-m (20 ft.-lk=.) torgue. Set end
| 224

o

B

1
-
7

lHﬁ s

Fig. 38— Cross-eeeiionsl

view of pameler gapr boy ¥s-

ad an medals el
Casrane frond defve sxlos

i Tlearmoay of (LG30] gen

13 wrh

imwwn drive ooupler
Erifr Ang

BT

Tiareard an wan hever]
jerd i shafl
& [irfwe sl
L Tniorrraalinle auall
A Unripeal ghofl

il i
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Paragraphs 40-42

ghaft arm (3—Fig. 31) from selector
cable and remove cable bracket from
frame. Remove fuel tank cross-over pipe
ard push selector arm (35 reprward to
dizengage sliding gesr from transmis-
gicn drive coupling, Bupport fransfer
gear box, remove mounting bolis, lower
transfer gear bax to foor,

Ta reirstall, note transfer gear box
mounting nuts nnd helts are tightened to
162 Wem {120 ft-lhe) torgue and
reverse removal procedure.

41. DOYERHAUL TRANSFER
GEAR BOX. With transfer gear box
rernovad, dizassemble ss follows; Pl
gliding gear (T—Fig. 81) ootwerd and
drive roll pin (41} out of selector fork
(40} and =haft (43), Remove I’s“ﬂl? pear
and selector fork. Hemove snap rings (1
ancd 2) and drive dove shaft (8) rear-
witrd, then remcoe shaft (6) and deove
shaft pear (4). Remove snap rings (11
and 17} and drive intermediate shaft {14)
rearward. Hemowve shaft (14) and beae-
ing gssembly (16). Bemove intermediate
gear (18) and rear spacer (15 Remove
output shafta front cover (26} and rear
cover (51, Press output shaft (24) out of
fromt of housing. Fronb inner bearing
race (29) and spacer (30} will come out
with shaft (247, Remaove rofl pin (18], in-
ner sclector lever (200 and shaft [38).
Remove rematring bearings by driving
them inward, Bemove cutpat gear (31,
resr spacer (23) and any bearing races
whieh fell into howesing (22

Clean and Inspect all parts for ex-
copaive wear or damage, Renaw peals as
neded .

Reazzemble by reversing removal pro-
cedure and fighten all cover bolis to 29
Nem (200 ft.-lbe ) torgue,

42, TRANSMISSION DRIVE
COUPLING ATUUSTMENT. Remove
transmission  top eover, wedge and
shims and messure clearance between
transfer gesr box drive shaft (- Fig.
S aml bransomssaen deive coupler (2L If
clearnnee excesds LS0E mm (0012
inch) Femove anap ring (3 and furn ad-
justing serew (4) until clearance 15 bat-
ween OL000-0.3048 mm (0012 inch)
mespgred at pap between coupler (2)
and shaft (6). See 1 -Fig. 12,

Reinetall anap ring (3<Fig. 52} over
adjusting serew (4) and install trans-
miszion top cover,

MANUAL
STEERING GEAR

Model 1190 may be equipped with
manusl steering utilizing a recireulating
bl e sdenring box bolted o the gear

£OveT.
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Paragraphs 59-64

REMOVE AND REINSTALL
Model 1190

64, T remove steering gear unit,
remove steering whisel {4- Fig, 53) and
dust meal (B). Disconnact eontrols and
wiring to inatrument panel. Rermove
drap arm (13—Fig, 34) and unbolt and
remove instrument panel 4s a mnit. Un-
bolt and remowe steering pear assambly
from transmission noting spacer (& 7
and 24 - Fig. 34) placernent.

Reinstall by reversing remaoval pro-
edure.

STEERING GEAR
AND COLUMN OVERHAUL

Model 1180

). DISASSEMBLY, With steering
gear and steering wheel removed,
remove  lockaut (G-Fig. 33) and
pnacrew  adjustable bearing come (7).
Remave the twalve lonse bearing ballz
(5). Remove both teall nuot pegs (17 and
22 —Fig. 34) and shima (18 and 21}, then
witheraw steering shaft (19— Fig. 33)

Fig. 23— Explodsd wigw & £eding colima omd
rafaded parts for 1180 modals wif manval Soer

[

L
& ﬁ 11 Frorrnl waal
2 Wesher 18 r bl
4 Etverng whed 15 Grameked
B [t sral 4. Beerng aduns
i mrm 16, Tircase otik
1 sl hearing T ot

R 17, Seeel Ball
B rgr 18: Troredir ks
B, 5uesl taly ] Mm’i‘fmn
ML Larwrer hatmri g i A1, Wl by
18

and ball put assembly (16} from bottom
of umit. Lower bearing race (100 and
spherical seat (11) can now be removed
from steermg column (14} and rubber
baffle (1Z) from steering shaft (19).
Unacrew ball nut assembly (18} from
gteering shaft (19} and retrieve the 28
loose steel balls (17, Remove locating
serew (20 - Fig, 34) and withdreaw eroas-
shaft (15).

If eross-shafl. bushings (1 and 25— Fig.
B4} are to be renewed, note eixe and loca-
tiom before removal for proper reinstal-
lation. Lubsieation holes in bushings (1
and #5) and gear box (2) must be aligned
and cross-shaft (150 must turmn fraey.

1. REASSEEMBLY. REemove
raresfor tule (18— Fig. B8) aod plase ball
fut (161 over hall track on lower end of
ateering shaft (19). Insert steel balls (17)
imto ball nut (16 antiEl full, plase remain-
ing balls in transfer tube (18} with
greaee and fit fube (19) to ball nut (16).
Place rubber haffle {12} in groove on
steering shaft (19) and insert up through
housing.,

Position rocker arm (19-Fig, #4) in
sheerin box (2} with atop  down.
'R.-l;rinnl;:ﬁ] erass-shalt {15} and secEre
with loeating serew (200

2. BALL NUT PEG PRELGAD. In-
stall ome ball nut peg (F—Fip. 35|

Flp. 34 =Expicced viow af sisariog box and iis
related parfs ussd an 178 maddis b manws

shewniog.
I. Bish B, Mokl dhdd
] xwﬁmﬂ 15, Crests ahaft
A skt 11 Tl wizdier
i Rump 17. Bal rui geg
A Dzl 14. Bhin
i 1318 inch ppessr 3. Roloir arm
1. T Inch spocer M, Lassalingg sorew
A T onod and H, Eham
9. [rast sadeld 22 Hall 3k
11 T b . 18 fach spucer
1L Lk nk mils 18- b
13 H:;I‘IF i Thwshing (abert)
14, Do arm . Tore pling

CASE (DAVID EROWN)

MIMUS shims {1E and 21 -Fig. )
and tighten the two cap screws securdy.
I second ball mat pegr (4-Fig. 35)
and tighten the two cap screws eventy
unly until inner énd of peg (4) ciuses ball
nut {8} to lightly bind. Using a feeler
, mensnre gap hatwean ball nal peg
4) and rocker arm (2). See 5 Fig. 35
Shims (18 and 21 - Fig, 34) to be uzed
in final assembly should be UOZ5H-
LOTE2 mm  [0001-0.04d8 inch) LESS
than mesaured gap (5-—Fig. 35). Divide
ghirng {18 and 21 = Fig. 34) as egually a=
possible between the two ball nut pegs
{17 and 22) for installation and secure
beolts with tab washers (16 and 23),

83, STEERING SHAFT END
PLAY, Insert spherical seat (11-Fig.
23) on steering shaft (19) with flat face
down, then install lower race (10) with
round faee in spherical seat (11),. Drop o
the twelve loose bearing balls (#). Install
O ring {B) in proove of adjustable bear-
g cone (Th and thread onto steering
ghaft (1) until all is reoved from
bearing aszembly. Shaft {19 should still
turn freely, Back off adjustable bearing
cone (7T} LBtarn to provido O 0806-0.078
e (000, 002 inah) end play of steer
ing shaft. Hold adjustable ug; COM
(7} in position and install locknt (§) with
ricegaed side agningt pdjnstable bearing
vnne (7) and Lighten to 10 X -m (180
fit.-Fles. ) Bobgue

DRAG LINK
Model 1180

4. ADJUSTMENT. Drag link ends
are serviced 5 o unit only and mast be
renewed as sich,

Adjust length of drag link so spindle
contacts: stop on axle before inbernal
gkaering gear stops wheel movement.

§ 7 MO SHIMS

Fip. 35— Fiew shrwleg mathod of ssscbing
bl fow covrack bal aud peeioed Rofer o para:
graph 62 for proceders.
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MODELS 1190-1290-1390-1490-1690

POWER
STEERING

Hydrostatie power stearing i opiional
on Moded 1190 and stardacd on all other
rrodels.

Hydrostatie stesring syeboms ara eome-
prised of & pump, steering {eontml)
valve and steering evlinder, Trastors are
steered hydraulically with no mechanical
link between steering whesl and front
axla,

Power steering pump for 1190 models
B oa 169 Limin. (3.5 gpm} Holbourn-
BEaton putep having & remote reservoir
contalning filter and bresther
assemblies, All other models use s 10,6
Limin. {2.2 gpm) Plessey pump utilizigg
differently arranged remote filter,
breather and reservolr sysbems or a
reservoir 88 an - integral part of the

pump.

Two wheel drive tractors are equipped
with efther a side mounted or bransverse
meunted steering eylinder, While there
are some siz¢ differences in cylinders
ard pistons of side mounted cylinders
serviee procedures remain the same,

Models baving David Brown front
drive nxdes have a traneverse mountad
stearing eyfinder bolted to fromd dif-
ferential ousinge. Modsl 1490 having a
Carrarn front drive axle mes 5 stak-
dand duty steering cylinder. A heavier
duby werakon of the same cylirdor 5 wsed
on 16800 models. Main differences in
these two cylinders is diameder, one be-
ing 53 mm {2087 inches) diameter and
heavier duty eylinder is 80 mm (2,362 in-
cheg) dismeter, Serew-on caps of the
two eyfinders ard their seal arrenge-
Feerte are B]ighl:.'l:,r {!'i'FFpml, bart zerviee
procedures are readily apparent.

All models use Orbitrol D3P-125 stesr-
ing valve, however Model 1690 may use
an Oriitrol O5P-120 steering valve. Bar-
vice procedures are the same for either
walve

ELEEDING STEERING SYSTEM
Side Mounted Steering Cylinders

85, Flll reserveir to propes level with
spacified finid amd raise fromt of tractor
uritil front wheels clear the groand.

th. If eteering pump hes been drsdn-
o repewed or averhauled it will be
necessary to prime pump. Place fuel
ghut-off in STOF position and  ase
starter to burn engine owver for 10 or 15
seconds. Fush fued shutoff to RUN posi-
tion and etart and run engine for 10 or
18 secomds, then shuot of f engine, Ropeat
procedura and leave engme rsmning it
idle speed.,

67, With ergine running at idle spead

turn steering whael one full turn in esch
direction several times, but de not allow
front wheels fo reach stope. Recheck
fhuid lewvel in reservoir and fill as
NECESSATY,

HOTE: Where sidé mounted esqual
displacement rams are used ol level in
mmates rmsereclr must B 381 mm (1% in-
zhes) abowe slement when stesring is
twrnad fully fo right.

With engine running at idle speed,
turn steering wheel ustil front wheels
reach stops in both directione several

times, Dy not kold front wheels against
stope for more than & few seconds at &

Lime.
Lower front of tractor and fill reser
wadr bo proper bevel.

Repeat procedure if operation is not

sitiafactory.

Transverse Mounted Steering
Cylinders

68 Fill reservoir to ¢ level and if
pump has been drained, repewed or
overhanled refer to paragraph 66.

With engine running at idle sseed,
roperyair filled to per level and front
whaala raized ann:he gratind lsosan
blead =crew on lefl side of stesring
eylinder one fall bum and tuen steering
whee| right untd front wheels reach
their stop and tighten left-hawd bleed
gerew, Loosen bleed screw on Fight side
of skeering eylinder one full turn and
tum steering wheel left until fromt
wheeks reach their etop and bghlen

rlght-haml bleed serew. Tum front
wheels from stop to stop seversl times
to check operation. Repest procadure if
operation i@ not eatisfactory.  Stop

engine, lower front wheels to ground
and fill reservoir bo proper level,

SYSTEM OPERATING
PRESSURE

All Modals

H49, A pressure teat of power eteering
chreult will discdose whether pamp, relief
viulve or aome other unit in epstem is
rel furetioning .

To check pressure diseonnest pom
presgure line and install a swtable
prespare gage into pump ouitiet E;:‘t
Start and run engine at 1600 rpm ONLY
ke enough te read prassure gRge-

MOTE: Do not run engine for a boog
pariod of time becausse stearing pump ls
aperaling al maximum pressune - snd
pump damage and steoring fuld over
haating will result.

If pump fails to reach. its set pressure
or if pressure i oo high remove and ex-
amine purrmp,

Pumnp pressure for Holbourn-Eaton

https://tractormanualz.com/

Paragraphs 65-75

premgs b 4926 kP (T pailard pressose
for Plessey pump should be 6505 kPa
{1000 psi) with fuid at operating
temperature and engine runming &6 1500
T

REMOVE AND REINSTALL PUMP

Model 1190

T0, & belt driven Holboum-Eaton
pump is used on Medel 1150 and pump is
located on right front side of engina,

To remove pump, dieconnect pump
lines amd drain fluid. Remove fuel Tift
pump ard lines, remove bolts fastening
pump to timing gear cover and remove
pamg,

To roemeeall weverss removal pro-
cadure and beed stearmgr sysbem,

Models 1290-1390-1490-1680

T1. These models use pear driven
pump meusted on right front

sidie of Engine

To remove pump, disconnect ]:IIHE
lines amnd drain fluid. Remove fuel i
purmrg and lines, remove bolts fastening
primip to thming pear cover and temove
pumi.

To reingtafl reverse removal pro-
redure and bleed steering system

STEERING PUMP OVERHAUL

Madal 1190 (Halbouwrn.
Eaton Pump

T8, A seal kit s avallable for
Holbourn-Eaton pumips, however pump
section i scrviced aa an entive unit only.
Harvies Informaton was mot available at
the time of this pubication.

Models 1290-1390-1490-1690
(Plessey Pump)

765, DISARSEMBILY. Bemove eanter
bolt (22 - Fig. 37) and reservaeir (21)
froem pump  body. move oat (1,
lockwaaker (2) and use o sultable puller
o remove gear () from shadt (10).

HOTE: Do noi drive on end ol shait
[10= Fig. 37} as damsge Lo baarings (8 and
17 wil resukt.

Hemove the four throogh-bolts and
separate cover (19— Fig. 37) apd moun
tirgr flange (6} from pump body (168} If
neressary, tap cover lighthy with o soft
fweed hamemer to remove from dowels
(18). Tdentify bearings (¥ and 17) 50 they
can he reinstalled in their original posl-
tions and remove bearings pod rotors
{gears) from pump hody (16). Remove
snap ring (4) and seal (3) from mountng
flange (6], Discard seal (5) and "0 rings
{7, 1% mnd 14} Remmove relief valve (13)
and note it 15 & preset assembly,




Paragraphs 76-80

76 Clean and inapect all . T
normal for rotors to cut a slight track on
inbet sbde of body, however if track ex-
ceeds 010 mm {0.0M inch) depth, body,
potors aml bearings must be renswed,
Inspect earings for wesr or scoriog.
Pay particulsr attembion to lubreation
gepnlls in shaft bores and seal bridge
grea between shaft bores, If bearings
are worn or scored renew both bearings.
Enspect journals of rodor shafis for scor-
ing or wear, Light scoring of journals
ean bo removed weing “0" grade eme
paper hibricated with kerosene. Sh
] 5 must be within 0.012 mm
{00005 inch) of being equal while gear
wiith must be within 0006 mm (00002
inchiof being egual, Measure the overall
width of the pgears and bearings
azmembly and compsare this with sidth of

ump body. See Fig. 38. Width of gear

must not be maora than 0,20 mm
(0,008 tnch) wiger than width of rotara
and bearings assembly,

77. REASSEMBLY. Press ido not

ﬂmgedrhra:laaal l’jﬁ--Eﬂ . &7 into mFL;nﬁ
6], Install spap ring (4

hibricate EI'.IHH‘ diu‘r'IElE of seal. Inztall
relicf valve (13}, then install seal ringa (7
and 12) in eowver (19) and moonting
flange (7). Install cover (19) on dowels
{Lﬁghunu;l et pump on cover end.
Lubricate inmer bearing (17) and install
in body (16) with recesses toward rotors
and largest eut-out toward inlet side of
puseng. Install rotors (10 and 115, then
lubricate front bearing (%) and mstall in
body with recesses pext o rotors and
largest cut-out toward inlet side of
pump. Install mounting flange (6), align
bolt holes amd & 1 throwgh-belts,

Tighten holts evemly to 40 Nem (30

ft-The.) torque, Install Woodreff key (90,
gear (3, tab washer (2 ard nut (1), then
tighten mat to 81 N -mi {45 [t-lba )} torgue
and secure tab washer. Install 507 Ang
(14), them filter (il s0 equipped) and
reservidr {21}

REMOVE AND REINSTALL
STEERING CYLINDER

Side Mountad Cylinders

78, Remaval of =ide mounted
eytinders will be obvicous after exmmind
tior. Cap all open hydraulic lines,

After reinstallation bleed system as
outliced In paragraph 63,

Transverse Mounted Cylinders
(2 Wheel Drive)

9. To remove steering cylinder first
remove front axle as cutlined in pars
graph B, Disconnect tie-rods from fork
{28 —Fig, 400 and all hydraalic lines to
eylinder. Remove snap rings (26) at each
erd umion (27), pull pipes away and
remove both uniona and all -spacing
washers (28} Remove cotber pm {8) and
nit (7) from plvet pin (12} and remove

iwvot, pin. Hemove cyhinder assembly,
Ecm:ﬁ'-e gerewe retaimng ball pegs (15
aned 413, remove ball pegs ard shima (40)
noting position and thickress of zhims.
Remove cylinder from fork (SEL

B0. To reinstall cylinder, install seal-
ing ring {14=Fiz 400 Put cylinder
assembly in fork (38), install lower ball
peyr (15) and tighten screws, Install seal
ing ring (@9, shima (40} which were
removgd  and  hall 141}, Tiﬂ'hbl.ﬂ'l
serews ard remove lube fitling (42),

Fig 3 —Expladsd wiew of
Plegsey power sioaring
pump ssowing CompoRant
parts and Hislr palidive pask
times. Mode in some sppiice:
tfany, [far is reiocaied do »
rArOLe FARAFVO

1% F'||rlpnmr
20, Bah

21, Beowracar
2 Center okt

CASE (DAVID BROWN)

a

=

=i
e N el

Fig. 38— Wigdh (4] of rofors and beariags
pxymmbly @musd be sof move than RBEIE mm
(6008 dnch) marposmay thaw width (8] of pomp

L7

Pagition dial mdieater theoagh ube fit-
ting hobe bo measure coylindes movermant
an ball . Add or remove shims o
give a prelpad of GOZ-008 mm
(0.0E-0.008 inch). Install lube ftting
[42).

Inatall eylinder assembly MINUS
gpacing washers (28 — Fig. 40) and instal]
spacial unions (27}, Move cylinder to ong
end wrid messure gap ab appasite end

5. Ao

I

)
g5
Eig, 38 — Nxploged view of ippicel gides mounind
apaening ¢plimdar,

1, Oyliveler il 14, Beah s Wi
4, Exd plate 17, S ring

8, Merreiarn valee 15, Pk g Flng
d. I Frng 1%, Bl

. Fiiling 23 Tl ol e
B, Th ml i 21, [hal dield
& O ruyg 2E S ring
2. Fing 2E B ring
12 R
10 ring 13 Figd
1k, Bpiad viadvd & dinre 28, Bochi-up R
19, Spriag 2T, N gy
11, Erd plate 35, Bachi-op ring
14. Platan rsd 2 '_d:l'urln-l

16, Pisen . Blarne

¢

:

[
1
|

[
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MODELS 1180-1290-1390-1490-1690

e
!-—-_._____

with a feeler puge, Proper sefling is bet-
ween (12T mum ((LOOS Inch) dearence
and ®0E mm (0,03 irch) preload.
Remove anians (271 ard pusil'_'iun uqtnl
thickness of spading washers (28) at
each end o give proper  setting.
Lahricate and install pivot pin (12) and
aut{Th Tighten nut untfl thers isno frea
end meverent. Inatall eotter pin (&) In-
gtall "7 ringe (28) on unions (27) and
reingtall hydraolic lnes. Install snap
rings {25) on each union,

Eeinstall front sxle and bleed system
as putlined in paragraph 68,

All Front Drive Madals

81, Removal of steering cylinders on
front drive equipped models will be ob-
vipas after sxaminatdon. Mark bearing
aps for proper reingtallation on modela
having Dawid Brown axle.

After reipstaflation, bleed system as
outlined in p 68 for Dawvid
Brown axles and parsgraph 46 for Car-
raro gxle models.

STEERING CYLINDER
OVERHAUL

Slde Mounted Cylinder

BE, Clear eylinder of ol a8 necessary
by moving piston red through its full
stralke, Hemove the two snap rings (22
ard 24— Fig. 39) and pall piston rod (14],
piatan  aseembly (16} and sleeve

Flg. 40— Exploded wew of

TIFFTETSfE<Es
-E-EEE 'EEEEEE
Ellgu. 5_ B i

L

HE

&
§

R HE R R E RSN R R gt
< i
" 1 da3

B
EE
23
£

pssembly (300 from cylinder (1) Remave
bolt (19 and plston (16) Remove arnd
discard all "0 ringa, l:-a.-l:l-:iup TinEE, el
ingr rirgre and seraper seal,

Remove end caps (2 and 183=Fig, 38
and remove apring (12), spool valve and
gesve (11) and non-return valve (3).
Remove and discard all “0F" rings.

B}, Clean and inspect all parts.
Cylinder must be smoath and free of
score marks, Piston and piston rod must
be free of mloks or borrs.  Slight
blemishes may be removed using fine
emery paper lobricated with keroseni,
bt all parta muost be thoroughly cleaned
before reassembly.

Soak back-up rings in gpecified steer-
ing fluid for 30 minwtes and allow to dry
(abeorby for an addittonal S0 minutes
pricy to sssembly, Lubricate all parts
making wsre gpool (11-Fig, 39) and
valve () move frealy in bores. Reassem-
bie by reversing disassembly procedure.

Transverse Mounted Cylinders

&4. Clear cylimder of oil as necaesary
by moving peston rod theough its com-
plete stroke, HRemove snap ring
(B4~ Figr. 40} and sleeve azsambly (36
Mark piston rod (20) and eylinder (17)
for reassembly and remove piston rod
(297, Femove the six screws and ]m'E':ihﬁ
plate {18). Ramove split ring (14) an
piaton (20). Remove snap ring and sleeve
assembly from opposite end of eylinder

https://tractormanualz.com/ -

Paragraphs 81-85

Fig. 41 — Expioded wlew of stoesing oy¥bmder ws-
od on models sguipped with David Browa fraef

dnlve BOlRE
1. T el 14, Euackup ri
E. Soapring 18, nlﬂ':ﬁ
a W sl 18, Eﬁdﬂ.‘bﬂ'ﬁ'ﬂ'
e 17, "Tukwe ey
. Sevwe 13. “11” Firg
i Farkdp sieg 159, Heack-up riagp
7. 50 piag al, "1 riag
B Backap wing 2L, Rixcheirjs ring
AT rag = Bl
LWL Sange ring =, Sl
1. =0 magr 24, Wiper sl
a0,

=]

g
5.4
£
T

. Smap rig
=i, T red oad

{17 Remove all sealing rings and back-
up rings from piston and seeves.

Clean and tnspect all parts, Cylinder
bore shoubd be smoath and free of score
marks. Pston and piston rod muost be
free of nickz or burrs, Blight hlemizhes
may be reroved uaing fine emery paper
fubricated with kerosere, but all paris
mist  be  thorowghly cleaned before
repaseimbly.

Boak back-up rings in specified steer-
ing fluid for 30 minutes and allow to dry
(abmorh) for an additional 30 minotes
prior to mssembly, Lubricate all paris
during assembly.

ble by revarsing disassembly

procedure.  Make certain marks on

linder and piston rod made during
sassembly are in alignment.

David Brown Front Drive Axla
Steering Cylinder

#&h. Clear cylinder of oil a2 necessury
by moving piston rod through ls eom.
phete stroke, Remove Sierod ends (1 and
26 —Fig. 41} and snap rings (2 snd 25).
Push cylinder rod (15} out of fube
assemnbly (17} Bemowe slecvs assembly
(5] which remaived in tube assembly (17)
and sheeve assembly (22) whicl canmse out
an rod (15), Bemove snop cing (000 and

H



Paragraphs 86-91
1 2 34 5 6

?Hﬂ?@%‘fﬂﬂ
| Shacao |

7 & 8
Fig. #%— Diagram s cormel plecamanl of
0" rings and mmﬂ pn pielon rod of
ataaving cylleder msed on Dawid Brewe froal
drive sxlés,

1. Forion ol

9, IJ:Eind-qr By f Felm

a. gy Flig T. B Pt
i, T i E 0" rigr
5. Hadawp rirg B Snap ring

piston {12). Remove “0" ring (11} from
graove inrod (15)

Bf. Clean and inspect all parts.
Cylinder tube must. b smoath znd free
of score marks. Piston and piston rod
mn=t e froe of ek or barra. Sﬂight
blem=shes may be removed using fine
emery choth lubricated with kercsene,

Fig, 43— Frploded viaw of shésiing cplindar s
models, Mobe dil-
Saals (@ and MY of

i cpllndes and @im eplimdar preTorad fn Fig
44,

1 ﬁll.l:-n roal

. Ml B Endr

A Walwr 0 Beal s

4 Fizlon 10, Wipar wisd

b, "0 ring 11 Myt

i, Wadher 1%, Cylindar bubw

7. "0 flu 13, Hedi

22

bt all parts must be thoroupghly cleared
hetore reaszembly, b

Soak back-up rings In gpeclfied steer-
g Muid for 340 minwtes and allow 1o dry
(ab=orhy for an additional 30 minatea
prior to assembly. Lobricate all parts
during assembly, referring to Fig. 42 for
back-up Fing and "0 ring placement.

Carraro Front Drive Axle
Steering Cylindar

27, Clear eylinder of oil as necessary
I:uinw.-‘l pistom ried through its com-
pieke st - Inscrew emd cap (B-Fig.
4] and pull piston rod (1) and piston (4)
ot of evlinder body (121 Bemove retain-
i mut (2}, washer (3, piston assembly
{4, 07 ring {5} and washer (6} Shde erid
cap (£} off of piston rod (1}, then rernoe
“OF ringz (T and seals (% and 10},

83. Clean and inspect all parts.
i body must be smooth mﬂ free
of score marks, Piston and piston md
st be free of nicks and bures. Slight
blemishes may be removed using
PTRECY choth hahricabed with kerosens,
bt all parts must ba thoreughly cleaned
hefore reassemnbly,

Renssamble by reveraing diragssrmbly
procedure. Mote chamfer skde of plston
poea toward end cap and tighten nat
(2 —Fir. 43) on piston wod to &1 N<m (60
ft.-fhs.) torque. Lubricate all parts dur-
ing reazsembly.

Fig. 86— waw of second Iype steafng
eyilmder uxsd ow Moos! 1830 fraciors. Note ol

farsmcas fn and cop and ssal desige from
cylimder ahonn fm Fig 41,

1. Pt Fod

2 Wur 3. Bl o
2 Peosn 2. Seal

i Washer 10, Rt

B Tnd s T e
1 s.e-.ulql 1. Bult

CASE (DAVID BROWN)

REMOVE AND REINSTALL
STEERING VALVE

Models 11890-1200-1390

82, Locate and disconnect the four ol]
lines from stearitg valve. Fermove holts
retaining steering valve to suppart
bracket and remove steering valve,

Roipatall by reversing removal pro-
cedure.

Models 1480-1680 With
Cab And Platform

an. Remowve stesring wheal and
serews retaining heater valve to instre
mept panel. Raise instrument panel
eover and remove knoba from heater
and ventilator control levera, Disconnect
negutive battery coble and tachometsr
deive cable. Remove floor plate and
dizconnect control lever for hand throt-
tle. Pull rontrol bever roed out of guides.
Remowve set serews retaining metrument
panel to frame and [0 instrument. panel
carefolly over heater, ventilator levers
and stesring column. Bupport panel in
position to prevent damege, Note locas
tion of steering valve pipes and remove,
Remove stesring column retaining bolts,
then renwve ateering column aml valve.

OVERHAUL STEERING VALVE
All Models

a1, Clamp steering valve lghtly in o
vise with mdar end ap, Bemove the
seven cap screws retaining end cap
5—-Fig. 45) and remove end cap noting
position of cap aceew (3) which has pin.
Bemove apacer (6), roter (2), stator (100,
plate (12) and drive sphaft (1), Remove

Fig. 45— Expicdted wiow showing Stesing vales
rador saf, drivg ahdlf Sed iofalod Bairs.

1. Dvtee shalt T Fhncaded mwcors
T Puior £ CRek il

T, Lap sere (wipnl &, ring

1. Fasling woakar 13 Hlutar

& Erd eip L1, S ring

E. Cpooer 12, Plais

https://tractormanualz.com/
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MODELS 1150-1290-1390-1490-1690

threaded meert (7] and check ball (3],
Bemove valve from vige and pash spoal
and eleeve (6 and T-Fig. 46) nssembly
fraom  bottom  of housing, HRamove
washer (1), bearing (2), bearing race (3)
and centering spring relaining ring (4)

1

I!III:L

Fig. 46 — Fxpinded wlaw of aiserisg ralva spoi,
Blesve, heorngs and seais

i
2 Threst bszurirgy T. Seeun
R Pamaring me i I'm
4. Hyering Ly ring 0, Sl
o Usyibering springs 10, “0F riog
Bpend 11. Seal Fing
2
o
8 |-

Fig. 47=Mpasure ihickeess of rodor (A] aed

stntar B as shown. IF pafar (4] s DU0S0E mam

{002 dech| loss ihaw sisfor (@l repléces Sam.
plotr stawring ralve,

1. Fuoier 3. Pelafier

Fig. dff — Maasise gap batwaom rofer and stafor

wilh rotor snd siator sdigned as shown. i gap (s

QIZT0 mrm (0.005 \soh} or larger, repiace sieering
v,

from walve spod and gleeve. Remove
drive g {B), then push spocl (8} out of
sleave (T) bownrd contering apring end,
Remowve the six centering springs (M
from spool, Carefully pry seal (9) from
housing, then remove "0 ring (10) and
sepl ring {11} assembly,

O, Clean and ingpect all parta for ox:
oeazive wear or damage. Pay particalar
attention to matched surfaces for seuffs
and seratehes, Check thrisst bearing and
race for excessive wear or daimge,

Check rotor end stator thickness: as
ahown in Fig. 47 and rotor to stator
wear as shown in Fig, 48,

Check splines for excessive wear and
all parts for nicks and burrs. Centering
pirs roagst nert b bent o worn amd center-
ing sprogs must be in geod eondition,

Reassemble uzing all new 07 rings
and seals, which are available &5 & repair
kit

83, Lubricate all parts with specified
fluid during nssembly and slide spocd
(F—Fig. 48} into slesve (Th and align
centering spring slots, The fit of these
two parts 15 very elose and furning apoc]
shightly while inserting will aid installs-
tion. Assemble CEII[I:F}IL&: aprimgs (B) in
two sots of three eech. With arches fac-
mgr o another fnsert springs throwgn
sleeve and spol.

MOTE: N avallahle, Caoe speclal tool
CAS-1239 will ald in Installing cantering
springs. To wsa, slide ool through spring
siots of sleeve and spool, assemble spi-
irgs and place ends in shot of tocl, then
gompress opposite ends of springs and
slide springs into position while pushing
tool oul, See Fig. 49.

Install drive pin (8-Fig. 46) making
certain ends of pin are flush with onter
surface of sleeve, Install centering spr-
ing retaining rving (4), bearing race (31,
thrust bearing (2} and washer {1} on
apool with chamfer on inside dinmeter of

Flg. 4§=¥iow showing
mathod of Insiefing cemie-
Ing springs and sha#f seal
usimg Case speoial oals
CAS- 7279 snd CAS- 1230

Spechl oot §LA5 1259
LTRCTTE HINTg s
Speial oo ICAS-1E00 v e
d Spesial ool $0.AS- 1558 v

Py
-~
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Paragraph 9293

bearing race facing away from thrust
bearing, Use a suitabke driver to install
ghaft seal (%) in valve body with lip
toward outside. Lubricate 0" ring (10
ard mstall it on outside diameter of seal
Firg (11), then install aszermbly on end of
gi.rujlﬁ of Case special tool number

TAR-1288. See Fig. 49, Pueh seal and
spindle into sleeve of special tool antil
firrm  resistance ia met and  insert
assembly inte valve body until slesve
bottoms. Use & rotating motion amd
pash on torl spindle untll "0 ring seats
in body snd pemowve tool, I:er“ glaeng,
aponl and bearing assem into 1
and rotate assembly as it passes Lhrguogi
geal mezembly. With spool and bearing
aszemibly Installed, poaition so drive pin
i it rigght angles to fat surface contain-
irgr pipse {hose) ports. Place valve in sofy
Fawers] vise with bottom end e and in-
stall check ball (8 - Fig. 45) and threaded
inzert (T Do not overtiphten threaded
inzert. Place new “0F ring in body and
irstall deiwe ehadt (1) with skot Enga.gin@i'
drive pin. Inetall plate (12) and align o
holes with oil holes in bedy, Install rotor
{2} wrer splines of drive shaft MAKING
CERTAIN one valley of rotor alipng
with drive pin slot of drive shaff.

MOTE: Failure to time rolor, as outlined,
will result in tractor sieesing in opposile
dirsction of sleering wheel rotation.

Inseall epacer (B-Fig, 45) on drive
ahiaft. Install mew "0F ring (3 and 11} on
ench side of stator (103 install stetor
rver rotor and align bolt holes, Use new
geale (4) on cap screws and instell end
cap (B) muking certain cap screw with
pin (3) i5 instaled in eoreect location
{over check balll Tighten cap screws ta
27 Meam (20 ft.-Tha.| torgue.

Fill stesring valve with spacified fluid
by pouring fuid through hose ports amd
check azsembly by measuring torque re.
quired to turn splined end of steering
ghaft. Torque muost not exceed 24 N-m
(18 fr.-Ihs,}




Paragraphs 94-98
ENGINE

R&R ENGINE ASSEMBLY
Model 1130

G4 Deadn radiator, engme bock and
engine oil, Remove hood, grille, fuel
tank and supporting framework.
Remove battery ami bhatlery support
Remove radiator hoses, all necessary
plectrical  connections, air breather
bubes, foel ines, tachometer drive cable
ard fael and throttle contrel rods and
cables. Remove power stesving hines, if
g0 pqipped, Hemove radiator, shroud
grd o pen. Split tractor as cutlined in

h 248,

Support front section of tractor
gecurely. Remove oil ]:lum%;nd sump to
prevant damage. Ramove balts and nuts
retaining engine o mein Drame motlng
bolt lecations nnd remove engine
azsemhbly.

Beinstall by reversing removal pro-
cedure,

Models 1290-1390-1490-1680

45, Drpain fluid from radiator and
engine. Remove hood, side covers, grille
and all supporting framework, Remave
battery, battery suppert, air flter
gssembly ard hoses and radiator hoees,
Bernowa front mounted hydraulie purnp,
or pumps, a8 eqipped &nd  lines.
Bemave radiater and sheoud. Discons
nect power steering nes and engine
wiring harnesses. Split tractor as outlin:
ed in paragraph 242 for 1290, 1390 and
1460 mnde]afand &E J;J{;HE;Imln
piaragraph 246 for 1680m : it
engine to frame retaining bolte and nuts
noting length and tiorn of holts.
Remove engine assembly.

Reinstall by reversing removal pro-
cadura.

RER CYLINDER HEAD
Modal 1100

496, Remove muffler, er and
engine hood. Remove fuel tank and hose
from intake manifold, Drain Fadiatoe
and engine Mook and remove upper
radiator hope, Remove slternator and
dizconnect. injertor fuel refurn lne at
front of engine. Dsconnect thremostart
tube, mece electrical wiring, fuel
limes, oil redurn live and instroment gage
connections. Remove [uel infector lines
and injeckors amd cap opetings. Hemove
rocker arm asgembly aed push rods.
Femove bolts and nuots reteining
eylinder head and remove head.

Install new cylinder hesd paskel and
water pumip outiet seal. Tighten head
bolte to 152 Mem (B0 fhdbs) torgue as

24

showm in Fig. 50 Install IEH.‘IE]] rods and
rocker arm assemblies and adjust valves
a8 autlined in paragraph 100,

Models 1280-1390-1480

a7, Drain coolant from radiator and
engine block. Remove wmuffler, pre-
clezner, mir intake hoge to turbocharger
(if 50 ecqui 1, hood and hood . support
frame work. Bemove exhanst fhnge. ax-
haugt conmestar (if 80 equipped) and
turbochanger (if 30 equipped). Discon-
nect fael lines and remove fuel filker
asgembly. Remove exhanst manifold, in-
jector fuel lines and injectors, Remiore
upper radiator ose snd diseonmest all
neceazary electrical connectiona,
Remaove thermostart reservodr and lines
and power steering breather and lines {if
e 1] ) from eyiinder head. Discon:
et meter drive cable and remore
intake manifold. Dizeonnect oil supply
line from eylinder head and remove
rocker arm cover, rocker arm assembly
and paeh rods. Bemove tylinder head re-
taiming bolts and 1ift of 7 eylinder head.

Inatall mew head gosket, tighten
eylinder hesd rataiming bolts and nuta to
L36 M- (100 ft.-1bs.) torgue as shown n
Fig. §1. Install |IJI.I.5'J1- rods and rocker
arm shaft assemhbly, Tighten roclker arm
shafl retaining bolts o 62 Nem {45
ft.-lhah torgque. Adjuet, walves as sutlined
in parugraph 101

Feinstall by reversing removal pro-
e,

Fig. 50— Tighteming =a-
guence for cyfieder hesd
bals oa three cylfpder
angines. Tigphtas Bolfs in
fargw Intarvals of 40 §+m {30
ML) 8T Noam (S0 AL-itrsb
arsd  Ehon 122 N - (B0

FLeies.) Do,

CASE (DAVID BROWN)

Model 1690

i, Remove muffler, rase hopd and
lock in position and remove front side
panela. Drain coolant from rediater and
enging hioek, Disconnect battery and
remove ar filter cannister and bracket,
Dieconnect heater hoses st rear of
engine, Bemove exhaust manifold, fusl
return line, ingector lives and inpectors,
[Hsconnest keater pipe from thermostat
honasing: and water pump and Temove.
Trigeonnest all necessary electrical wir-
ing. Remove rocker arm covers, rocker

arm assemblies and h rods, Torn
coolant connection, locabed between
cvlinder hasds on  left-hand  side,

clockwise inbe the front head. Remove
upper radiator hose and disconnect oil
fires from the front of front head
and from the rear of rear head, Loozen
fan belt and remove fan assembly.
Remove eylinder head retaming nuts
and holts and remove cylinder heads.
Install new head gaskets and bew seal
in top recess of water pump. Install new
washers under cylinder head retaming
bolts and nets noting placement of V7
ve washers betweoen the two heads.
g::ﬂg. 53, Tighten cylinder head re-
taining bolts and ouis to 136 Nem {100
ft.-lha.) torque as shown in Fig, 52, In-
stall new “07 ring in recess of coolant
eonnector located on left side between
the heads and use “Loctte” hedrobe
seakant on thresds of connector, Turn
connector  counter-clockwize toward

(T80 FL-lbs) forqua is
rapciesd, Sad Fig 51

https://tractormanualz.com/
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MODELS 1190-1290-1390-14%0-1690

rear head. Install push rods and rocher
arm assemblies making certain oll supp-
Ly holes in rocker arm shaft supports are
at the front on front shafi and at the
rear on rear shaft. Tighten rocker arm
shaft retaining bolts to 62 N-m (45
fiolbe) torque. Adjust vilve clearmnce
a8 outlived in paragraph 102, Reinsiall
by reversing rornovel prosedure.

ROCKER ARMS AND SHAFTS
All Models

. To rameove rocker arm agsermblien
refer to appeoprlate preceding para-
graph on oylinder head remeoval for
mdel being serviced,

With rocker arm assembly rermpved,
remove plug (1-Fig. 64) from end of
shaft. Hemove end foeating spring {3,
right-hand recker srm (¥} |locating
serew (3} and resr sheft support.
Remove remeining rocker srms,
locating springs wnd shaft supports amd
place them in order on & clean bench.

Rocker arm shaft ia 18.99-19.02 mm
(0 T48-0.745% Inch) diameter amd bashing
ahould be 10.02-19.05 mm {0.750-0.7505
inch). Hocher arms and bushings are
availshle as an assembly, or bushings
may be renewsd where shaft to bushing
clearance is excesive, When renewing
tushings make certain ol hole in
bushing 1% alignad with nil hola in rocler

arm busking bore. Beam or hone insbde
basshing: bore for peroper clearmance. If
valve stern conbact face of rocker arem is
axcesgively worn, it may be regrounsd
providing ariginal ecurvature B main-
taimed. lgem-:we- o move materizl than
ecessary to renew contact face.

Install skaff in rear shaft support
4~ Fig. 54} with oiling holes dewn and
sacurd  shaft. with Jorsting screw (8)
Peen bracket around srew to lock
sgerew In position and complete
assamhly. Right-hand (7) and left-hand
(&) vocker arms are installed in pairs at
each shaft eupport with offset ends
twards each other as shown in Fig, 54.

VALVE GAF ADJUSTMENT
Model 1180

100, Adjust. valve (Lappet) clearance
o 25 mm (LOLCHBeh ) with enpgane cold,

Tio adjust, rotate engine o “THE" with
Mo. 1 eyvlinder on comprassion atroke
Mo, 1 exhaoet and intake walve fully
clozed) and adjust intake and exhagst
valves om Mo, I cylinder, exhaust vahra
on Mo, 2 eylinder and intake valve on
bo. & cylinder,

Rotate engine one full rewolation,
agaim to “TIN:" and writh No. 1 sylinder
on exhaust stroke (Mo, 1 echaust and in-
take walves both partially opend adjust
intake valve on Mo, 2 cyvlindar and ex-
haust valve on Moo § cylinder, Refer to
Fig. 55 and 56,

Flg. 53 —Jazlall A&w
washers under head bofts
and necs. On comiay siods,
W g af 8l s
showid elfgn with sods of
feoeds &5 shown,

Fig. = Wiaw showiap four

Epdider ampgime rocker amm

mesombly, Thres apd gix

cylinder assemblios =ro

Bagically ariganged rha
mama,

Flug
Frine & sl bite shalt
s pyrera
Losaking opeiings
il rmed=ae)
Riar bt supqaoer
spering furlp

(1

Laft-mard roskor mrm
B gint-himad moctar ire
laaking raram

SAnmE B R
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Paragraphs 99-101
Models 1280.1390-1480

101, Mjl,ml': valve [l.p.p]:-cl‘.':- clearanee
ey (025 men (00100 mch) wath engine eold,

h £ “E lu ¢
a )
FRINT

Fig. 85— Whth No. 7 pislos an "TDE® campres-
sian siraks an e Splnce sngines, sdies (@-
taka aad arheeel valve pep oa Na. 1 eplinser, ax-
hairal palve gap an No, 3 cyiimder asd niake
valve gap on Ne. 3 cpiimdar. Rater 10 Fig. S8

Eig. Bf— With Mo 7 pletan op “THC® sebaust

gfrake on ihree cyitader angives, sdiust infake

rilve an Mo, ¥ eyiimder Bnd sxheusl valve an Na.
i eplindes. Bador ta Fig, §#4

Fig, 87— With Na. 1 gisloa an “TOG™ canipha-

slow alvake o low eyliedey engines, sdfust in-

fice and wxhausd vaee gap on No. 1 opiieder, ox-

hawst walive on Mo 2 eplindes amd latake rahve oa
N, 3 eyladsr. Reler bo Fig. 5B

Fig. 38— With Mo, T plsfan on "TRE" sahausd

siroke on fowr oplinder ongines, adiest intake

viles on Moo 2 cylindsr, axibaus valve oo Mo J

cyinger and Infake sed axihedsl ralves on Mo 4
cylinder. Rafer fo Flg. §F,

25




Paragraphs 102-107

To pdjust, Potate engine to *TDC" with
Pi. 1 eylinder on compression SEreke
(Mo. 1 exhaust. and inteke valve fully
closed} and sdjuat intake snd exhowst
valves on Mo, | eylinder, exhost valve
on Mo, 2 cylinder and infake valve on
Mp. 3 cylinder.

Fotate engine one full  revolwthon
again to "TDG" ard with Mo, 1 eylinder
op exhaant strake (Mo, 4 intake and ax-
hauat valves fully elosed) mijet intake
valve on No. 2 exlinder, exhaust valve on
Mo. & cylinder and intake and exhanst
valves on No. 4 cylimder,

Refer to Fig. 57 anml BE.

Model 1690

102, Adjust valve (tappet) slearance
tao 0,25 e (0010 inch) with engine cald,

To adjust, rotate engine to "TDC" with
Po. 1 cybnder on compraesion strnke
(Mo, 1 exhaost and nkake valve fully
closed) and adjost intake and exhsust
valves on Mo, 1 eylinder, intake vabve oo
Mo, 2 cylinder, exhaust vahee on MNo, 3
eylinder, intake valve on Ne, 4 cylinder
and exhaust valve on Mo, b eylinder

Fotate ine one [ull mevelution
agam to "TDCT and with Mo, 1 eylinder

on exhaust stroke [MNe, © intake and ex-
haust valves fully closed) adjust echast
vatve on Mo, 2 ovlinder, mtake valve an
No, 2 eylindar, oxhmst erles aon Mo, 4
cyhinder, mtake valve on M. 5 aylinder
gnd exhanst and intake valves oo No. 6
evlinders.

Fig, 59— Witk No, 1 pision on “TOCT compros-
whan gireks an als cplindss smgines, adiuel in.
Fakw and erbauzl valve gap os Na' 7 cyiiadar, in-
rame walid oo Mo 2 oplindss, exAsust valvd an
M. ¥ spliadar, detade vidve oo Ne d eplinder amd
amsaust valve on Moo 5 oplinger. Aotar o Fig. 66

or Wo. 6 cilinder, Rafer fo Fig, S0

CYLINDER HEADS, SEA
GUIDES, VALVES AND SPRINGS
All Modeis

105 CYLINDER HEADE. Nuote
eylinder heads are strocturally dif-
ferent, but service procsdures are
brasically the same for each modal

With eylinder head, or hagds rermoved,
remnove valves, springs, retginers and
keepers. Place all components in order
g0 they may be reinstalled in their
original positions,

Clean cylinder hepd, or heads com:
pletaly, Hemove all trrees of earkwn,
%ssket material and other deposits.

heck for eracks and wsing a suitable
heavy, accurate stragrhtedge and =
Feeber gage check for warpage. See Fig.
5l Tf WL FHLET cxeeeds 0.TH2 mm {ﬂ.ﬂﬂ'ﬂ
inzh] eylinder hewd muosl be resurfacad
Remove anly & minimum amount from
hezud surface.

1. BEATE. Renewable intake amad
ecxhapst goats (imeerts) are used in
eylinder heads. If seats are rouph or pit-
ted they should be repround at 43%
degrees to a seat width of appreximately
1.524-1. 770 mom (0.060-0.070 inch), 1F in-
serts are leose, cracked or finished st
cannot be narrowed to 1.624-1.770 mm
(EOGE00T0 Fnehd mnserl  shoodd  he
renewed, To remove old [hsert first
crack it with a sharp chizel taking care
not to damage eylinder hepd and cover-
ing insert with choth b catch any Oying
pieces, Hemowve insert and elsan
counterhore, Chill mew nsert with drey
ice wd quickly mstall insert, chamfered
] first, into counterbore using a
anltahle driver. After insert i=s installed
grind off flush with cylinder head sur-
fape. Lightly prind new =oat at 48%
degress, until approximately
1.524-1.770 o (0.060-0.070 inch) wide

1, GUIDES, Staminrd guide bores
shonld measares 9.501-8.564d mm
(0374509755 inchy and D254 mm

Fig. E1—V¥lew showing
mothod of checking cyfindor
hoad for warphge Using &n
ocowals Ehaightedge and 4
feslar gege I more Bhar
DOFER mwin J0LOO3 (moh) war-
pige Im Sl Aeohos BEFSES,
kond ol ba rosurfaced,

—

 STRAIGHT EDGE
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CASE (DAVID BROWN)

(0010 inch) oversize bores showld
measure TR TE mm (0.3845-0,3855
inech), and 0,508 mm (0020 inch) cwer-
gize boves should messure 100210006
e {39450, 3955 inch).

it = necessary &t ream bores to
Oversrme, use care not 0 damage top
el ol guide,

106, YVALVES. Intake and svhaost
valves mstalled in 1190, 1200, 1390 and
1650 models are all the same, however
1490 madels uze a different exthaast
valve Standard stem diameter is
B.454-B 4 TE mrn (L 8T22-0.8782 inch) for
all wilves and walves should be Pemewad
if stem to guide clearance exceeds 0.762
e (0,003 inch). Yalves are available
with 0.264 mm {(0.01D inch) oversize
gtems haveing & stem dismeter of
CLTOE-0, 788 mm  (0.88922.0,3822  inch)
and 0508 mm (00 imeh) oversie
stemz  having & stem  diameter of
.962-9.987T mm (03022-0.3932 inch),
Guides must be regmed to fit oversize
stems,

Rofaca gl vabves ot 45 deprecs and
chech  vablve head protRsion  above
cylinder hesd surface, If any intake
valve protrudes more than 203 mm
(080 inch) oF any exhsust walve pro-
trudes more than 3204 mmm (0. 120 inch) it
will be neseszary to grind more from
seat or valve face to decrewss amount of
protrision.

107. VALVE SPREINGS. Valve spr-
ings are the same for all models,
however intaks mnd oxhrust walve Spire
ingz are nob interchansenkde.

[ntake valve springs are Mentified by
vellow spot coloring. Their part member
i HE1435 and they have & free bength of
54.02 mm (2187 ineh) and when com-
pmmﬂ wnder 3425 N {77 Thal) load,
shopld measure 2816 mm (1,148
inedes)

Exhaust valve springe are. identified
by blue speot coloring, Their part number
iz 021428 and they have s froe length of
B4 1% g {2,122 inches) and when com.

e Caie




MODELS 1190-1280-1390-14980-1650

prezsed under 3648 N (BE |bal) boad
should messure 2997 mm (1150
mnches)

Flasmay LY weik, misr.ha.p‘:d OF GoT
raded spEings.

TIMING GEAR COVER
Model 1180

108, Dhrain eooling  system, Hemove
engine hood, batbery, grille, radiator
and shroud. Remove fan blade, alter-
mator and power steering belts. Remove
crankshaft pultey. Bemove timing gear
cover retaining bolts noting length and
lecation for peassembly. Remove timing
EZear Tover.

To reinstall, clesn cover and instadl
meew soal and gasket, Loosely belt cover
n pin.m and mmstall erankshaft '|.'|1:||n-'_|,' to
eenter oil seal, Tighton cover bolts mek-
ing: certain they are in thelr orginal
positions. Install “0° ring, washer and
pllley retaining cap screw, then tighten
b TEE M- oo {000 Fe-lbe) torguee.

Rafnetall by reversing removal pro-
eesdura,

Models 1290-1390-1490

10%, Drain ocoling  system, remave
hinnd, gﬁll-s_ hattary and h.nlli-r_l,' LT[
port. Hemove radintor, shrond and Fan
blade, Bemuve alternater amd  belt
Bemove hydraulic pump drive  shaft
coupling, if 0 equipped, Trom froot of
crankshaft. Two threpded jack  serew
holes mre provided o wid  semoval
Bemove rubber spooer dise loeated bt
ween pump and  drive shaft and
erankshaft and slide dreive shaft rear-
ward until free of pump drive coupling.
Some Torce will be reguired to pull haft
gpdines past "07 rFing i coupling.
Remove crankshaft pulley. Remowve tim-

Fig. B2=View showing insfafiation of limisg

goars on 1180 modals, laeisll crankalell gesr

with spifme merky (SM] aligned aw sfrown, lnadal

camefalt paar wllh DT or punch mark, meehad

batween the nwo pasch mackad festh of crank-
whalt iy af shown [TRL

ing gear cover retaming bolts, nobing
their kengrth and lecation for regssemidy,
FoEmoe [i.mirlg HEAr COVer,

110, T reinetall, =lean oover, irgtall
new el and gasket. Loosely bolt cover
in place, Lubricate felt seal and install in
cover. Install erankshaft pulley to help
center ofl seal and tghten Giming gear
cower retainimp bolta to 20 Me-m (15
ft.-lba} torque. Tighten erankshaft
pulley retaining nut, or bodt, to 190 M-m
(140 fi.-fb=.) torque. Plece retaining “0"
rings on hydraulic pump drive shaft and
place flange on rear el of shaft, Insert
front and of shaft inte pump drive couapl
ingz, then push front “0" rirgr into retan
gz notch in coupling, Position rubber
spacer between rear end of shaft and
fromt end of crankshaft, then slide
flaryre over spacer and inte puabley.

MNOTE: Rubber spacers am availabla in
thicknessas of 11.112, 14208 and 15875
mm (T8, 18 and &f-inch).

Tighten the four flange reteining boits
to B4 Mem (26 ftolha) torque gnd pash
rear ") ring inte retsining groove of
drive flange.

Beassemble by reversing disassembly
procedung,

Model 1690

111, Bermoowe mulieraml open @ngrine
cover, Bemoeve side pancls and hattery,
[rain engninse eoolant mnd  FROmYE
radialor, Remove hydraokic pump drive
shafl, coupling from front of crankshadt,
Twi threaded jack serew holes are pro-
vided 1o akl removal. Bemowe rubber
epacer dise located botween pump drive
shaft and crankzhaft and =lide drive
shaft rearward until free of pamp drive
coupling. Some foree will be required to
pull shaft splines past. "0F ring in coupd-
ing. Remove crankshafl pulley, Remore
timing  goar cover retoindog h:h]ls,
notings Eneir Jemgrth mand  boention for
remssembly. Bernove timing gear cover,

Refer o paragraph 1140 for installa-
thon proeedure,

CRANKSHAFT FRONT OQIL SEAL
All Models

112, Crankshaft front ol ssal may be
replaced without removing tming gear
covar. Hemove mnecessary items Lo
remove crankshaft pulley, Loosen, bat
do not remove Liming gear cover rekain-
i:Lgl:lull:.s. Ferriove oMl 2eg aRing are ot
tn dampge tming pear cover. Clean
rrankshaft apd recess in cover, then in-
stall pew ol send and Pelt seal making
certain seal amd timing gear cover are
correctly centered. lee special tool
CAS-122% for 1190, 1250, 1390 and 1490
mvieleds and epecial tool DB-962560 for
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Paragraphs 108-114

1690 medels, Install pulley, tihten tim-
ingr gesr cover retaining bolts bo 20 N-m
(LG frlbs) torque acd on 11980 madels,
tighten cap screw retaining crankshaft
plbay fo TEE N (3 Rl ) tamgae. Om
1890, E3%) and 14%0 madels tighten
crankshalt Jml*% retaining nut to 190
M-m {140 ft-lba.) torgue. On 1690
madela it new "0 ring inside pulley, in-
gtall pulley and tighten retaining cap
serew to 190 M=m (140 fE.-ba)) forque,

Reaszemble by reversing disazsembly

TIMING GEARS
Model 1190

113, Timing gears on 1T models
consist of & camshaft ear draven direct-
Iy by the erankshaft gear, To renew tim-
ing gears, first Pemoeve timing gear
cover as outlined in paragraph 108
Rotate angine to “T'DE" on compression
stroke of Mo 1 cylinder, At this time,
pear tooth marked "D on carmahaft gear
should be centersd between the two
punch marked rear teeth of erankshaft
gear. See Fig, 68, Bemowe lock wire and
cap serew from camshalt pear. Llse a
suitable puller o remove camshaft gear.

HOTE: Do not turn camshalt of aiank-
shaft with gears removed a8 damage 1o
valve hoads or piston tops could oceur.

Crankshalt gear shoukld be a amug, but
oot tight fit on crankshaft splires and
may be rernoved.

Check ey and keyway in camshaft for
wear, [nspect pears and renew as need-
ed. Install crankshaft pear and camshaft
gear with proper teeth in mesh, See Fig.
62. Tighten camshaft genr retaining cap
serewr bo G4 B (40 fL Tk ) borque and
mstall new Jock wire,

Resssemble by reversing disasaembly
procediare.

Meodels 1280-1380-1480

114, Timing pears on foour cylinder
engine consist of crankshaft gear, cam-
shaft pear, fuel imjection pumf drive
gear gl an idker gear, Toe remove tim-
ing gears, first romove timing gear

Fig. 63— Winw showing Wming masks 2 crank-
phait gaor (1), camahell gaar (2] injaciioa pamp
drive gear (3} and Mdiar gear {45 an fowr oplinder

ar




Paragraph 115

Fig, &= View ll‘rﬁm‘ﬂ
meghed posiftlone oo &l &

COVET RS nuI'.IimEr] in paragragh 100
Eotate engine sn Mo, 1 exlinder is at
“TDC" on compression stroke. At this
e, timing marks on crankahaft pear,
camshatt gesr amd fuel injection pump
drive gear sbowhd be towards center of
idber gear, although timing marke on
idler pear probably will not be skigned
with those of other gears.

Bermove locking wire and camshaft
gear retaining Bolt, then using a suitable
puller remove camshaft gear.

MNOTE: Do not turn camshall of
crankshaft with gears rmemoved 83
damage to valwa heads or pision lops
could accur.

bemove ldler pear shafl soppord
bracket (2— Fig. 65), noting thickness of
ahims (3 for reassembly. Remove idler
gear (0) from shaft (2] and remove shaft
from bare of block. If necessary, removs
slotied head plug (7} from end of shaft
and pull shaft using adapter balt and
sh-:le mer. 0
injection pump drive gear
Wﬁmﬂm rermsve thres cap
um:w!- and fued i ion pump drive
from pump drive: hob, Mote pump
grc'?':u gear 15 bmed to hob by a dewel

.

Crankskaft pear is keyed and press fit-
ted to crankehaft and should not be
removed uniess renewsl i3 necessary.
Bemove pear using & suitable puller and

Fig. 85 — Whew aleowing Lming geora amrd releted

marts used oo fouy eyioder ampines.
B lrﬁuwm

+ Canuhadl mmir
i Bracket 7, Sk Paad
& Shim B Riles alvall:
i, Urankshaft prar 0. Floled Bed kered
P oblergaar 10 Making
28

inapect Woodroff key and keyway for
clapmiage oF Wenr.

Carefully inspect sl gears for ex-
cesaive wear of damage. Idler shaefi
(B—Fig, 65 should ke smonth and froe of
georing. It  should measure
30.117-30.187 mm {1.1867-1.1865 in-
ehes) diameter. ldler gear bushing (100
inside dismeler should measure
L 1B0-MLE08 mm {1.1BRS-1.1802  in-
ehes) and shaold be rerewed if inside
dimrieter measures more than 50,28 mm
(12900 inches). Reinstall slotted heasd
plog {7} i removed, using “Loctite” on
threads,

Ingtall erankahaft pear with charafer
on inskle dimmeter tosaed engine u.mi
timing mark facing away from engime.
Drive gear on using short piece of pips
over crankshaft splines,

Install fuel injection pump drive gear,
t.]ghtan L4p  BOPAWE to 27 Mem I:EI:I
fit.- fhs‘l torque and secure with kaok

In-*l:a.ll cammshaft gear amd Woodruff
key, tighten cap sorew to 54 Nem (40
fL.-1bs ) Lorgues and secure with new lock
wire,

All téming marka on inetalled gears
ghould be pointing toward idler gear
position. Install ddler gear shaft in bore
in cylinder block, Iubricate shaft and
gear and install idier gear so all timing
marks ara ki d as showmn m .I'"':ig'. L1
[netall idler shaft supporl. bracket with
ghims which were removed  during
dissssembly, Tighten retaining bolts ta
30 Nem (22 ft-he) torgoee. Check
clearanes  between  idler gear and
brackat weing o fesler ghge. Clearanes
mast be 0.051-00 102 mm (0.00E2-0 004
inch). Adjust by removing or installing
ehirna

Reinstsll by reversing removal pro-
cedur,

Model 1690

115 Timing gears on the slx cylinder
engine used in 1090 series trackors con-
sist of erunkshaft gear, comskaf pear,
Funsl imjeetion gamp drive gear and idler

Flg. 56 = ¥iaw showing fm-
Ing poars sed relphed pers
used on sir oyFlinder

15 | g

4, Ingeodiam: pum
e gear

15 Téer prer shall

16 g

CASE (DAVID EROWN)

gear. To remove timing gears, first
remdve tirming gear cover ai oatlined in
paragrapd 111

Roatnte engine so Ma. 1 exlinder i2 at
UTHC" on eompression stroke. Moting
position of special tab washer (8- Fig.
6], remove tab washer, locating plate
(4, shims {10, noting thickness and
numher, and kiler gear (12). Remove
balt retaining fuel injection pump drive
gear (14) and using a sitable puller,

Ig'ear from  tapered  shaft,

ve lock wire and retaining boit

from eamshafl, then remove camshaft

gear {4) and Woodreff key (3), If crank-

Ei'mftgmrﬂ.'l.] 1% to be remewed it will be

necassary  Eo first remove  engine
aesombly &8 outlined in paragraph @b,

With engine remowved, remove
focating plate (6—Fig. 66). Usa a
mntable paller and remove idler gear
ehaft (15). Remaove fuel injection pump
frorm timing gear housing, then remove
timing gear housing. Using  special
puller {DBE-960604) remwve crankshalt
gear (11}

Install cronkshaft gear on crankehaft
with birmmgr marks loward frant.
Romiove ol supply restrictor for timing
grars from engine block, dean with com-
pressed air reiratall. See Fig. 67, In-
stall timing gear housing and press idles
gear akaft Inte cylinder hlock. Install
camshalt loeating plate (6 —Fig. 66) and
tightan boits to 34 N-m (25 t.-dbs.) tor
que. Install camshaft gear (4] with tme
ing marks towards front and Cighten re-
taining bolt fo 64 N-m (@40 ft-lbs) toc-

. Bacure with now lock wira. Install
E‘:I injection pump on bming gear hess-
Jn_g_' Elnl:lm:stul injection pump drive gear

H}mmp ghaft with timing
maﬂm towarda front. Tighten retaining
nuts Lo BE N-m (685 [-lbe.) torgue smwd
sacure with tab washer,

Al timing marks on installsd gears
should be pointing toward ddler gear
pogition, install idler gear making sure
gingle puneh marke on all installed gears
mesh between doable marks on teeth of
idier pear, Bee Fig, &4, Install retainin
plate {(5—Fig. 65) and =hims (10} whiug
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MODELS 1180-1290-1390-1490-1690

wErE r'p'mnw_'l:l du:"i.l‘.-g d.inSE-E-]'I‘Lb{:.I'. In-
stall spesial tab washer (8) in position as
shiwn in Fig. 65, Check clesrance bet:
wirell pear and retziner plate with a
fepler gage. Ses Fig. 68 Clearanse must
be 00510102 rum (0L.002-0.004 inch).
Adjust by adding or removing shims
{10=Fir. 68). Tighten retaining plate
boldts to 30 Mem (16 £ the} torgue and
secare with tab washer,

Feassemble by reversing disassembly
procedure,

VALVE TAPPETS
All Models

116. Mushroom fype tappets Tun
directly . unttished bores m cylinder
hlock and ave the same for all models, To
ramave tappets it s necessiry 10 remove
camshaft. Mew tappet stem dinmeter is
15.834- 15,860 mm ((LE23-0,024 inch). In-

t facs of teppet which runs on cam-
xﬂﬂ, ardd renew if surfaee i rough, pit-
ted or shows siens of excessive wear.

CAMSHAFT
Model 1150

11T. Camshaft may be reroeved
without removing engine assembly by
PGV M gear covier is maithireed
in paragraph 108, Eemove rocker arm
cover, rocker arm shaft assembly and
push rods, [Heeonnect tachomater drive
cabile, remove et screw In slde of block
refuining  lachometer  drive  aszsembly
and remove defve unit from cylinder
bock, Remove pump drive assembly and
remove drive unib from eylinder block,
Bemove fuel Lft (tramsfer) pump and
plunger. Bemove fuel injection pump,
Bemore pump drive assembly as outlin-
ed in paragraph 159, Remove tappel and

sh- rod covers from skie of cylinder

ook, lift up each tappet and retain in
raises] position by placing & Ye-inch ID
0" ring on each Eppet. Remove cam-
shaft gear and locating plate and pull
ramshaft out of t't'_uib'ld-&l:' ik

Fugl injection pump and o pump
drive gear ia renewsable separetely from

L A

Fig. 67— View showimg remorel of ofl Supgly

reclri i fod Birmdng aar. Claae wilh comprass.
od &ir and ralnstell

camehaft, Tsing a soitable sleave, pross
gear towards rear of shafl to remove
Install pear with Woodraff key In place
in camshaft, Alipn pear keyway with
key and press onto shalt until firmly

spated a.gainut shoulder of shaft.
Camshaft spesifieations are a3
follows:
Froat Journal
Diameter. . .o 60268160, 287 mm
{E87T25-2.3735 in.)
Ko, 2 Journal
Thameter. . ... ... 47 54547, TR mm
{1.BTOT7-1.8720 in)
Wir. 8 Journal
Dametar.... ... .30, 708-46.THE mm

{1.B409-1.8422 in.)
N, 4 Journal

[Mameter, . .. . .. . .45 567456032 mm
{1.T80-1. 7954 in.)

Mo, & Jogrnal
[ameter. . ... ... H.386-44. 419 mm

(1.7474-1.7488 in.)
Camzhaft End Float . (L0EE-0,152 mm
(0,000 (68 0.0
Inspect; lobes for wear or pitting and
gears for excessive wear, Inspect sur-
face of tappels which min on camshaft
for wear rein 3
Install enmshaft W cylinder block,
then install losating plate. Check to see
that samshaft end float is within
(05100152 o (0_002-0.006 inch), Lhen
complete  peassembly by reversing
disspsembly procedure. Hetime fuel -
jection pump a8 sutiined m paragraph
157

Models 1290-1380-1490

118, Comshafl may be rermoved
without removing engine assembly by
removing ﬁminjfﬂ%ﬂr cover as sutiined
in paragraph . Remwve camshaft
gear and camahafl locating plate. Drain
enging ol and remove ofl pan and il
purmp. Berove fusl Eft (transfer) pump
and plunger, Remowve rocker arm eover,
rocker arm sssemblies and push rods,
Remove tappet {push red) eovers from

Fig. & position of

o fesfar gage fo

apecial tah wesher and wso

shock clammncs whith showld be belwoen 0,559

and 01078 mm (0002 and 0.004 fech) Adfust by
ramoving ov installing skims,
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Paragraphs 116-119

side of eviinder block, TG up each tappet
and retam in malsed position by placing &
Ueieh I “0F ring on each tappet
Hemove cumahaft

Camshaft specifications are as
follows:

Front Joaennl
Diameter. . . .. ... . 47.500-47.5560 mm
(1.E7T0-1.871 .}

Mo, 2 Jogrnal
MMameter. 0000 o 36.380=-440, 410 Tiom
(18251827 in.)

No. 8 Jomrnal
Digmeter. . .. o000 A0 F 7046, 000 mm
(1.810-1.811 in.)

No. 4 Journal
Diameter. . ... ... 45, 970-48,000 mm

(1.810-1.811 In.)
Mo, & Journnl

Dhamster. . .. ..o oo dd T80-44 230 mm
(1.763-1_765 In.)

Mo, & Jowrnal
IHameter. . .o 0000 4437044, 420 mm
{(1.747-1.749 in.)

Eetainer Plate
Thicknass . .\ e oo G0066 223 mm

(02400245 in)
Cemshafl End Float . . 0.25d-0 508 mm
(O0-0.080 i)

Tnepect bobes for wear or pitting and
gears for excessive wear, Inspech sur
fame of tappets which run on camshfl
for wear wnd reinstadl.

Install camshaft n cylinder block,
then install lncating plate and check
camshaft end float, Camshaft end float
should be 0.254-0,508 men ((010-0,.020
inch).

Reasmembie by reversing disassembdy
proeedir:.

Maodel 1680

119, Camshaft may be removed
without removing engme amembly by
removing Bming pear covcer ag patlined
m paragraph 111. Remove camnshaft
gear and kocating plate. Rermove rocker
arrn covers, rocker arm assembliee and
push rods. Remove tappel éovers from
right-hand ebde, [t sach tappet and re-
tain In raised pogition by placing a
lg-inch 1D} ") ring on eseh tappet,
Remove fuel lift {transfer) pump and
plunger. Disconnect tachometer [rom
drive unit, remove drive unit retaming
gerew from side of cylinder block and
remove drive unit. Bemowe camshaft,

Camshaft specification: are as

Front Joarml

Dhmmetesr. ... o, cuee. AT.5E-47.54 mm
(1AT0-1.872 in.}

Mo, 2 Journal
Dhameter. ... ioaee 44, T6-44. T8 mm

(15411842 in.j
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Paragraphs 120125

Mo, 3 Furmal
Digmeter. . .o00oe 0o A5 3T-48.40 mm
(1.826-1.B2T in.)

Mo, 4 Fourmad
Mometor, ..o, v, A5OT-d6. 00 mim
(1LEL-1.ELL ind

Mo & Joumal
Dhiameter. . ... . ... 45574560 mm
(1.784-1,795 Im.)

Mo, 6 Journal
Dhipmeter ooy cas . 44 TB-44:E1 mm
(1.T63-1.764 in)

Mo, T .Journal
DMameter. .. ..oo.n . 44, 835-44. 41 mm
(1.747-1.748 in.}
Camshaft End Fleat . . . . 0060.24 mm
(0. D020, 0 im, )

Inspect lobes for wear or pitting and
ﬁ;ﬂs [or excessive wear, Inspect =ur
of tappets which run on camshkaft

for wear and remstall.

Inatall  emshaft in c],lli.nd-ur blaock,
then install locating plate and check
camshaft end float. Camshaft end float
shoold be 006024 mm (0.06E-0004
imch).

Reasseroble by reversing disassembly
procedure,

CAMSHAFT REAR SEAL
All Models

120, Camghaft rear bore s sealed by
an "0 ring ingerted in covmberbore
which sgeals apainat starter support
plate, To rengw, separate tractor as
outlined in paragraph 242 and 846
Ramove cloteh asgembly, fywheel and
starter plate. Remove 07 Fing.

Beasse by reversing disassembly
pracedure,

CONNECTING ROD AND
PISTON ASSEMBLY

All Models

121. Connecting rod and  piston
azsambies are removed from above
after removing cviinder head, oil pan
and ol pump assembly. Bemove connec-
tingr roul caps only after noting eylinder
numders gre stemped on camshaft side
il unm‘l.nr'!_'ing' rod and wnneqtjng ol
capy, Hod eap and sonnecting rod have
been machined as an sssembly and caps
miust be mated with origingd connecling
rod from whish (L was removed.

Install piston and rod assemblies with
va]v&remm-m Cort arwd rod and cap
nambers  towa carmghalt side of

elgrEe.

Cap & installed with moechined noteh
for bearing tang to same side of
assembly as motch in conmecting rod.
Tighten rod cap retaining cap screws to
B3 Mrm (50 f.-lbe) torguee.

a0

PISTON PINS AND BUSHINGS
All Models

122, Piaten pin diasmeter is
A1.TH7-81.750 mum (1_2495-1.250 inches]
for all models, however, 1490 and 1580
madel pins are hesvier made and part
mumber & different than other models,

Pirs float in renewalde bushings press
fittad m bere of ¢nnr.||:|cti|1|i|; o

To remove pin from piston, remove
snap rings and immerse piston in hot
water until pin sbides eazily cut of piston
bores. Measure pin bores in piston, then
meegsure pin diameter and subivact this
measarernent from pin bore measuee
ment. If difference is than 0025
mm (D001 inch) for 1180, 125 or 135
models, renaw piston. If difference &=
gearter e 0.0 mm (0.00E inch) for
148 or 1680 modess, rencw piston,

Meagupre inside diameter of bushing in
connecting red. I greater than 41,78
mm (1251 inches), bushing must be
preszad out and new boshing pressed in.
Align oll boles In beshing aml pod as
bushing is presged into bore. Boam new
bushing 0.025 mrm {0.0{1 neh) larger
than pin to be used.

When installing pistons on connecting
rods, make certmin valve recosses in
pisl.ﬂ-n and L'.J.'l.imji:r entification
numbers on rod mnd e ard toosama sale
o assembly, then seeurely install piston
pin retaining snep rings,

CONNECTING RODS
AND BEARINGS

All Models

123, Connecting rod bearings are of
the slip n, precision type, rencwable
from helow 5 ramoving oil pan, oil
purnp and conmecting rod caps, B i
stalling: new bearing inserts make oer-
tain rod and boearing cap numberd are in
register and face towards camshalt skde
of angine, Bearing nperts are availablo
in 0.254, 0608 and 0.T62 mm (OO,
0,020 and O030 neh) oversie as well a3
standard smes,

Connecting rod bearing ol clearamce
s (L0000 mm {0,020, (4 - inch)
Crrnlepin diameter for 1190, 12080, 1300
ard 1890 maodels 15 60,27-60,23 mm
(2,3730-2. 3735 inches). Crankpin
dizmeter for turbocharged 1490 models
Iz 63 440-63 462 mm (2 4580-2 4385 In
ches)

Lubricate beartngs with a suitable
loheicant and tighten retaining muts to
BE M- (B0 ft-bs. b torgue on &l moodeds.

Models 1190, 1200, 1200 and 16H) uee
the zame connecting rode; howeser 1400
turbocharped medels ose a connecting
rod having a larger diameter crankehaft
bearing bore.

CASE (DAVID EROWN])

FISTONS AND PISTON RINGS
All Modeis

124, Piatona are of abirminom alloy
and have a combnsation chamber mackin-
ed in their crown as well as recesses o
clear intake and exhsusi valve heads
Three compression rings are  ftied
sbove piston pin aml an oil scraper rmg
5 |loeated below P'in'l:-r.-n pin, Pston Erin 15
fully floating and & retained by 2 snap
ting at each end of pin,

Piaton skirt to eylinder bore degrance
s 016540208 mm (0CES-0.008 inch),
Piston skirt dameter B measured ab
pight angles to piston pin hole, While dif-
ferent engine madel pistons have similar
dimensicng, they are not interchange-
able, Piston specifications for all modeds
ure a5 folkners;
Bkirt diameter,

all models

(49, 43154, 93-33 i, )
Available oversize pistons=

1190 Models . .. .. .. L5E-1016mm
(0020 and 4040 0.}
12490 and 1390 Models ., . M E mm
(020 in)
1490 amd
16940 Models . . . 0.264 and 0.508 mm
(010 gnd 03 in.)
Hang end
all moadels A R [0 -0, 40 mm
COLO D 0h 016 e )
Ring side clearance-
1180 Models

Compression Fing . LOGT-0.085 mm
{0002 B-0.008 75 in.)
Ol sontrol ving .., 000S1-00076 narm
(CLO0E-0.00F in.)

1250, 184 and 1650 Models
Cormpression ming . . . 006010 mm
(LA 004 inL)
o 02N I mm
U O T -4 008 in)

Ol eomirol ring - .

1490 Models
Cornpreesion ving . - 0050010 nim
{0000 in.)
Ol control Fipg . .0 00009 mim

{0.0015-0,0085 in.)

CYLINDER BORES
All Models

125, Pistons run directly  apsinst
cylinder hlock having a standard bore of
Bl 2G-90 B8 mrn (B.0388-1.9306 inches).
Where excessive cyllnder wehr has oc-
curred, cylinders can be rebored for
VAFinUS ﬂ'i'-E'I‘-‘.:lI:':Eh piston  assarmblies,
i 124), bewever all eylinders
!ﬁ“ﬁmﬁ‘j the same sige. Linera are
available o bring an oversze eylinder
back tn standard, Install with an in-
terforance fit of 0,080,101 mm
LO0ST4L0046 inch). Liners may be

bored up to G608 mm (0.030 meh) for
oversize pistons also.
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MODELS 1180-1290-1390-1490-1690

CRANKSHAFT AND
MAIN BEARINGS

Model 1180

126. REMOYE, To remove crank-
shafl, first remove engine assembly as
sutlined m parggraph 94, Remove i
ing Eear cover, timing gears asd front
enging plate. Hemave cylinder hend,
cluteh assembdy, fAywhes] and starter
support plate, Bemove connecting rod
bearing caps and remove piston and red
assarmblies.

NOTE: Keep connecling rod caps with
thed mated conmnecting rods.

Remove rear oil seal retaining plate
from rear of cylinder block, Mark: posk-
s of madn bearing caps and remove.
Remove crankshall,

If muin bearings, rod bearmmgs and
thrast washers wre to be reused thay
miast be reinstalled in their original posi-
tioms.

127, INSPECTION. Clean sand in-
gpect  erankshaft carefully, Journals
should be smooth and free of scoring
Ueing micrometers measure each main
bearing and rod beanng ,}'I‘:ul‘hal Loy
determine if they are tapered or out-of-
raund. Maoxmum taper or out-of-reund
|:-e'rr.|1ilir.-|=|] 1 D027 i (00 nchie
Main bearing journals should measirs
. ATA60ABT mmn (24024535 in-
chies) and rod bearing journals showld
measure  GOEZT4-H0LEET mm (2.573k
23735 inches) for stendsrd ground
shafts, (wersize bearings are srailahles
m 0254, 0508 and 0.762 mm (0T,
030 and 0,030 inch) sizes,

If erankshaft journals are worm,
acored or damayged, sk frond and rear
equnter balanee welght positlons and
rernve wWelbphts.

When grinding crankshaft main and
rod bearing journal fillet radies MUST
e F.81-4.06 mm [ 150016 inzh),

When  reinstalling front and rear
counter  balanee  weyghts, install
pripinal postions as marked, using new
cap serews and teh washers. Tighten
pap serews to 54 Mo (40 ft-lbs. ) torgue
il wsing a (b mim (000602 Inch) feeler
gugre, make siare thers i no gap botweon
fwces of weights and erankahaft

128, REINSTALLATION. Use
saritahle lnbricant on all bearings dorigg
ingtallation and apply a thin film of
gasket sealer to face af front main bear-
g cap. See Fip. 69, Tiphten main begr-
ing cap bolts to 163 Nem (120 ft.-dbs.)
torgue and rod bearing bolts to 62
Wem (50 ft.-Tbe} torque. (8l clearanse
ghould be 0.0G1-0.102 men (00020004
inchy. [ze "Plastigage™ to acourstely
check clearanca.

Crankzhaft eoed play is determmined by

thickness of thrust washers an nurmber
thres main bearing cap. Bnd play should
be 0.061-0.264 mm (000240010 inchi
Thrust washers gre aveilable in stan
dard, 0,197 and 0,608 mm ({005 and
(L0200 inch) oversmze,

Reinstall rear crankshaft ofl seal and
retainer s outlined in parspraph 133

Models 1250-1380

129. REMOYE. To remove
crankshaft, first remove wngine
psgembly as outlined in paragraph B5,
Remove oil pump and pressare lines.
Remove timing gear cover, Liming
goars, timing gear housing, olubch,
fywhee] starter support  plate,
Remove cylinder bead. Remove cotmes-
tingr rodd. bearing caps and remove piston
and roul skl e

MOTE: Keep connecling mod caps with
thelr maied connecting rads.

Remove rear ol seal retaining plate
and mark positionz of main bearing caps
and remove. Remove erankshafl.

[f main bearingz, rod bhearings and
thruat washers are to be reused they
muet be reinstalled in their original posi-
tions,

180, INSPECTION. Clean and in-
spict crankshaft  cnrefully, JFeapmals
swald ke smoath apd free of scoring.
Using micrometers messure each main
bearing and rod  bearing journal o
determmine if they are tapered or oul-of-
raund. Maximum taper or out-of-pound
permitzed 15 0127 mm (00006 imeh),
Main bearing journals shoubd messure
3 4T4-63. 487 mm (2.4990-2.4995 m-
chesh and rod bearing jourmals should
resaire G0VET-H0LE0 mm (2.3730-2,3735
inches) for standard ground shafis
(rversize bearings are available in 0,254,
0.508 and 0.762 mm (0,010, 0.020 and
0,040 mch} sizes.

If crankshafl journals are worn,
scoped or dnnmgn:f: erankshaft must be
reground.

When prinding crankshaft main and

@

S

Fijg. 88 — Whan iasraliing frowt main bedrmg Cap

on ihree epilader sagies, coat avea of fromf of

amal fing (imdicated by shadod srma “A% wilh &
Mgkt bm of gaskesd sawler,
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Paragraphs 126-135

rod bearing journal fillet radios MUIST
bie 3.8 1-4 o e (0, L5-00 16 inch)

121, REINSTALLATION. Use a
suitahle lubricant on all bearings during
installation, Tighten main bearing cap
boltz to 217 W-m (50 ft.-lha.) torgue. (i
clearatee should be 00510102 mm
CEO0E00d inel). Use "Plastipape™ fo
aseuribely oleck clearanes,

Crankehaft. end play is detarmined by
thickness of thrust washers on center
main bearing cap, End play should be
0061025 mm (00020000 [nch).
Thrast washers are available in stan-
derd, 5,127 and 0508 mm m.mﬁ and
(L0E0 inch) oversize.

Reinstall rear erankshaft oil seal and
retainer a8 gutlined in parageaph 138,

Model 1480

132, REMOYE., Removal procedure
for crankshafts in 1490 modelzs & the
parre as for 1290 and 1390 models;
Raefer to parsgraph 123,

123, INSPECTION. Heavier, strong-
er crankshafts, having larper dismeter
madn and rod bearing journals are in-
stadled in foar eylinder engines msed m
1480 madals to seommedate increased in-
termual sbress on englne parta crested by
mcddlitben of & turbacharger.

Claan and inspect crankshaft carefif-
by, Journals should be smooth and free
af sporing. Using micromebers messure
cach main bearing and red bearing joar-
nad to detormine if they are tapered op
et-nfround, Masimum taper or out-of-
rod [Jgrmu,lr.a! e 00027 mm (0. MG
inch). ain’ bearing  journals  should
meepsure b ES0-6, Eﬁ" mim (26240
2.62845 inches) and rod bearing journals
should measure B2 44963482 mm
(2. 4580-2 4985 inchea) for standaed
ground shafts. Owversize inge are
available in 0254 and 0508 mm (L4010
a 0020 ineh) sioes -;mll.'

If ¢crankehaft joursals are worn,
sepred or damaged, erankehaft must be
regroand,

When prinding crankshaft main and
rond bearing journsl fillet radms MUST
be 3.81-4.06 mam {0150, 16 inch)

134, REINBTALLATION. Mote for
four eylinder engines wing heavier
built crankshaft having 667 mm (2-58
inch) main bearing journal dizmebers,
main bearing cap retaining bolts are
I;.i;;hl.t-.u.-l_ﬂ,] e 28K WNe-m (230 fi.-lhs.) tors

| =
Reinstall ps outlined in paragraph 18],
Model 1690

136. REMOVE., To remaove crank-
ghaft, firat remove sngine assembly as

a1




Paragraphs 136-142

outlined in paragraph 36. Remove tim-
ing gear cover, timing gears, bmin
gear houging, cluteh Ms&mu{y flywh
and starter sipport plate.  Hemowe
cylinder heads. owve connechng rad
besaring taps and remove piston and rod
assemhblics.

MOTE: Keep conneoting rod caps with
thedr mated conneating rods.

Remove the six bolts fastening crank-
ghaft rear oil aeal housirg to cylinder
block and main bearing cap. Using two
of the halts remaved, threaded into the
e ek screw holes in seal housing,
remoye housing,

Mark position of ‘main bearing caps
And pemine,

If main bearings, rod bearings and
thrust washers zre to be re-used, they
miuat be reinstalled i thelr original poas-
o,

136 INEPECTION. Clean and in-
:Eect crankshaft carefully. Journals
ould be smooth snd free of scoring.
Uz migremelers measure each roain
bearing and rod beering journal £
determenae l'|1n_1.' nra bapsared or cuabanf-
round. Maximum taper or out-ofsround
g’lrernutt-&d is (LOLZT mm (000G inch),
bearing jourrals shoukl measure
65, 34-65 80 mum (E.T49-2. 750 inchwes) and
rod iz jousnala ahould  mewsure
AO2T-R0. 278 mm (2ATES-2ETAD inches)
for standard ground crankshaft, Over-
gize- bearings are availsble in 0.254,
(508 mnd 0,762 mm (00010, ﬂlmﬂﬂd
(L3 inch) sk,
WY WOTT,

[f ermnlshoft journals
seared ar da.rrmza:ﬁ-:‘ranhshm must. be
en grinding crankshaft main and
rod bearing jowrnal fillet radius MUST
bre 351408 men ({0.15-0.16 nch), Flange

fillet radnis MUTST be 645 mm (0250
inch),

Fig. 7= View ahowing proper mathed af femp-
ing sas ands Into boUsing.

137, REINSTALLATION. 1fze a
suitable lubricant on all bearings during
installation. Tighten main bearing cap
bolts to 217 N-m (160 ft.bs.) torque
and rod hepring mlp bolts to 68 M- o (G0
ftdbe) torque. il clearance sh»nu]-:[ ba
04500, 10 m:m (0.002-0,004  inch)h. Use

"Plastigage" €0 acéurately check
rlearance,

Crankshalt end play- s determined by
thicknees of thrust washers installed at
center maln bearing enp. End  play
ghoubd be (LIB-0L25 mum (0060010
inch). Btandard thrust washer thickness
is £.31-2.33 mm {(.091-40092 inch).

Reinetall rear crankehaft ofl seal and
ratriner ae cutlined in paragraph 158

CRANKSHAFT REAR DIL SEALS
Models 1190-1280-1390-1490

138, To install tew rear ol seal,
remove abd packing and clean grooves of
retainer. Place thin film of pasket sealer
in ome half of seal retaimer to prevent
seal from tarming when installed.

NOTE: Do mot allow gaskel saalar an
saaling edge ol seal.

Press sepls into grooves of retsiner;
Complete instzallation of seals by rolling
them completely into position with a
emanth har or dowal, Use a blurt Baol o
puash ends of seal below joint fare of re-
tainer, See Fig, W,

Fig. 71 =Expioded viaw ol oW pump wsed om
tare oprolar angine ade iy cormbomant parts
omd v maieiive posiiions.

.!I'. 'I“h'm Ik, At
afaling s ., [ T
. Deshing 18, Treesure Lifbe
4, Bruchbel 12, Bwction pipw ared
5 Pump body Loyt ]

& Ciiwir anay 13, sl

T, H-:hu:!ﬂlllrp'l.lr\:rr 14. Priven prar

E Bobol vilew spring 16, lebhrr slealt

& Lokl 18, Fdlor prear

CASE (DAVID BEROWN)

NOTE: Danot cut ends of seal off. Soals
are made to correcl bangih and leakage
will pecur if langth s decreassd,

Btick gmsket balves to retainer halves
with pon-hardening gasket cement and
coat mating faces of retainer with fiim
of gashket sealant and - install sesl
assembly on crrnkshaft. Install sochet
Treswd caps serews with heads towards top.
Do not tghten socket head screwe com-
pletely at this time, Install eap screws in
retainer and tighten as follows: Tighten
aocket head serews o B) N-m (15
ft.-lbe ) torque then loosen Veturn each.
Tighten retaining plate cap sorews to 20
Mem {15 ft.-1ba.) torque. Tighten socket
hesd serews to 20 Nem (15 ft.-la) tor-
que again. Locsen retaining plate cap
screws Yeeturm, wait 30 seconds, then
robighton to 20 Mem (15 fi.-lba.) torgue.

Model 1690

13% Press new seal into gsal howsing
nsing apecial tool DE-1 153 with |
from bool. Lubricate seal lip Erl:lpln:mﬁ
over end of crankshaft, Align bolt holes
and inmstall cap sorews, Tihien cap
screws ovenly,

ENGINE OIL FILTER

All Models

140 All models gse zcrew an Lype
lilters losated on side of cylimder Block.
Change oll and filter at 100 howr inter-
vala, Engins cil ghould be at operating
temperaturs hefore draining ao all im-
purities will be in suspension and remaoy-
e with old oil,

I1I's iz recommended oil and filter be
changed before prolonged storage and
rur for a minimum of one half hour, This
will remove most scids formed by
molsture repcting with by products of
comnbustion (Impurities), which might
ctherwise demnge mnbernzl engine com-
ponenls during slorage.

OIL PAN

All Models

141, REMOVE AND REINSTALL,
il pan is bolted to bottom of tmeetor
main frame and can be removed after
draining engine wil,

Tighten retainmg cap sovews o 27
H-m (20 f£-lbe.) torguwe.

REMOVE AND REINSTALL
ENGINE OIL PUMP

Model 1190

2 To remove ol pomp, drain
engine ol and remove oil pan. Remove
ol pressure tuba (11— g, T1) and pump
locating serew (2] from side of biock, s
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MODELS 1190-1290-1390-1490-1690

ingr care nob To loge thrust spring fram
conberbore n top end of il pamg drive
ghaft, pemove ofl purmp.

HOTE: Injection pump drive shatl may
fall out as ol pump s removed. Use cow-
tlon to avaid damaging or loging injection
pump drive shafl.

Reinztall making cortain  injection
pump drive skaft is properly installed.
Place thrust spring in top of cil pump
shaft, retaimng it in prease and install
pump sl odl tubes. Instell ofl pan and
tighten hofts to BT N-m (20 ft.-be.) tor-
quea, then install engine odl

Models 1280-1350-1480

1453, To remove o pump,  drain
engine oil mnd rermove ol pusn. Hemowe
oil pressure bibe (1=Fig, T2 and adl
pump lxating seeew (2) from side of

Fig 72 = Exploded wiaw of ol pomp wsed om fowr
cyiimder sagire showing componsal pars soad

Thedr pelative
1. Pressa bulbe Il} Tl b
2 Bet porew 1. :.
3. Locknet 12 Corer
4. Diive jear 1. HcBel vava ot
& f 14, [telal valve spiig
& [wive s 15, Addjasting s=vw
T. [Bracket 1%, Bpxriken mreen
B [dbar shafi 17. Sereen redadsd ng
¥ [riven sear AN T

eylinder bock. Remave oll purmp.

Tar remstall, remove whometer drive
umt from oylinder bloclk and install sl
pumg. Install tachometer difve anit, Tn-
stall ol pressure mibe and oil pen.
Tighten boltz to. 27 N - (20 ft-lhe ) tor-
que and Ingtall engine ol

Model 1690

4. Te remove ol pomp i€ is
nepessary to firvet remove engine
sesembly as outlined in paragraph 56.
Bemove suction filker (20-Fig, Ta3),
pressure pipe and breacket (Th Ramove
ol pump retaining bolts and remove ol
pump.

Beirstall by reversing removal pro-
ochure,

OVERHAUL OIL PUMP
Model 1180

145, Disaseembly of pump la obvious
after examination of unit and refarenee
to Fig. Tl Mote number of turns re-
quired to remove sdjusting  serew
(10— Fig. T1) for resssembly.

Check all gears, bushings, shafts and
wear surfaces for scoring, damage or
excesgive. wear. Hemew &8 needed.
Dgmeter of bushing surface of pump
drive shaff must 1:-1 1243812446 mm
(0. 48350, 400 inch), Ingide disrmeter of
mating bushing [(S—Fig. TI} is
12_ 45812 508 mem (0480604085 inoh).
Measure ear width (14 amd 18), Width
must  be  30,112-30.137  mm
(1. 1855-1. 1885 inches) Gear housing

Fig: M= [apfoded wew al
oll pump wsed on =iz
cylindar pngine showlisg
pomponent pavie aed Pl
rolndive posilions.

|':' Baxtiai |-i||u

18, oo bady, briel

19. Dhywd

=), Keg

2L, DA ireg potoe

. Maashicg

&, vy goar

24, Dirivim rolar

o5, Holer sheft

28, Puntp bady, Four

27, Filier pops o o sdrive
l.'dﬂ'llml.ll"lsl'

US. Filler |Ireol seivie nabe secde k)

2%, Casiiel

o8 Filler [2WIN

g1, ¥ ring
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Paragraphs 143-145

depth must e 300162-30.200 mm
(1. 1875- L1890 inhes),

Azspmble drive shoft arsd deven Fear
(14=Fig. 71} in bracket (41, Install idler
shaft (15} and idler gear (16). Use 2 dial
imdicator to mepsare backlash hetween
pump gears, Backlash mast be
0.50E-0.660 mm (0800086 mnch). In-
gtall two mew gears f backlish = not
correct. Install purmp body (5 and place
“Plastigage” on face of pump gears. Sae
Fig. T4. Inztall pump cover {8—Fig. T1)
amd tighten retaining bolts to 10 M m (7
ft.-Tha) torque, Bereove cover (6) and
chezk clearance. See Fig, 74, Clearanze
mueEt e (L0206-00089 mme (0001 -GS
meh). Install new pears if clearance is
not eorrecl.  Heinstall cover [B) and
tighten bolts 0 10 N-m (7 0 -bs) tor

(FI=
: Chesk relief valve spring against the
following specilieations:

Freelength ..o o0 o41.2T mm
(1625 m.}
Number ofeofls. i cuvviiiaisninas 17.6
Orutaide dianmeter . o ooy 10 oo, T IBT mm
(0281 in)
Wire dizmeter .. oL o0 LS mme
(004 m.)
Testat, .. v oo B8ke mm L 812 in.)

18,2808 N (4.1+4.7 1bs.)

[nstall plunger (V=1 V1), spring (5)
and adjusting serew (10L Turn adjusting
serew into eover (G) the same number of
tprns as noted at remosal. An AP
mate sattingr enn be made by lenvieg
four serew threads of adjusting scraw
(10} showing above locknut (8], This will
give approximately 76 kPa (U0 peil




Paragraphs 146-149

One full turn of adjusting screw will
result m & 41 kPa {6 psi} change in
pressure. Tighten locknut (#) securely.

Models 1280-1380-1480

146, Disasserbly of pump i ofwious
after examination of unit and reference
tr Fig. T2 Mote number of tums re-
quired to remove adjusting screw
(16—Fig. 72) for reassembly.

Check all gears, bushings, shaftz and
wear surfaces for seoring, damage or
excessive wear, Ronew as needed,

Preas idler shaft (B-Fig. T2 into
beacket (71 until seated, Install shaft (G
and gears (9 and 10k Prees apiral geor
(4% onba shaft (6] leaving 0025 mm (0,010
inch) and float, Usze a feeler gage bet-
ween face of spiral gear shoukder and
top edpe of bracket (7) to messure end
fioal, Install bolts and pamp body (L1).
Using a fecler gage inseried between
mating gear teeth, messure backlash.
Backlazh should be 0.5-0.66 mm
{0.020-0.028 inch), Measure gear side
clearance using & [eeler gage insarted
between gear body (11) ami outer edge
of pump pears, Side clenrance should ba
0.025-0_06 mm (00010002 inch). Place
"Plastipage” on face of pump gears as
ghown in Fig, 74, Install pump eover (1)
and tighten bolts to 12-156 Nem {311
flTbs.) torguee, Remove cover (12) and
check clesrance. See Fig, T4, Clearance
sheniabed by O, (250 0ES prmy (0000 -0 035
inch). Reinstall cover and tighten boltz
to 1215 M rm (311 ft-bs,) fongoe.

Check relief valve spring againgt the

follewing specifications:

Froe length ..o cive ol 4G mm
{1.760 in.)

MNumberof ooils «..ocecnrininariald

Wire dismeter .. . -. .. on 2. LdE mm
(0058 in)

Install plunger (13-Fig. T2, E'}ng
(14) and adjusting serew (15). Screw -
Justing sorew in same pumber of Dirns
88 noted durlng disessembly. Cme full
turn of adjusting sorew will result in 41

Fig- ™ — Viow showing pro-

par and uaa of

“Plasiigage™ In checking

and Noat of ol pamp fafars.

Clegranco musi be BIFE

0.e8Es mm 000700035
dredl

kFa (6 psl) change in pressure, Top of
seeew  (16)  must be  03EA0.88 mm
(0,0150,035 nch) below sereen bl
Mamgne. Install aceeen (16,

Model 1680

147. Drigassernbly of pump is obvious
after examination of uwnit ard reference
to Fig. T3,

Cheele all gears, bushings, shafis and
wear surfaces for scoring, damage or
EXNCEEEIVE WEEr.

il pump specifications are as follows:

Intermedinte genr shaft diameter,

gearend .ol o5, 30-26.47 mm
T A8 995 i |
Intermediate mear bore. 25.40-26.43 mm

{1 1O imf
Intermedmte gear o shaft

clearanes .0 e er oo - CO2000E pm
(ChDODE-0_00E i)
Intermediate shaft

end fleat . .ovvv e .- L0505 mm
{0.002-0,006 in.)

Intermediate o ofl paamp
goar backlpah - . ... . L TEDL2T mm
(0.007-0.011 in.)
Housing depth ... .. .. 20.646-20.67 mm

(0B 0,814 n)
Drive rotor bushing bores,
installed - ..o 16E21-1504 mm
(0,626,626 in.)
[iwe mobor shalt
CHEmeder . . .- cciva 15.545-15.58mm
(B2 628 i)
Fotor shaft to bushing

chearance ... oo LE04-0GB] P
{0_G0-0. 003 n)

Pstor width ... 0000 20, 506-20.81 mm
(LE10-0.E1T in}

Rotor end fleat . ... .- 0025008 mm
(000 A RS i

Rotor teeth hacklash . . . G065 mim

(0 a0 30 )
Batting dimensions for relief valve:
Face of boss 1o end of
BOPBW & oy sn o cns ss s 50 85 MM
(0. 389-0, 3916 in.}

Clonr and inspect all parts, renewing

CASE (DAVID BROWN)

=1
e Sy |
L_-u!.t.-!,lilam

— ey

' A

Fig. 75— T adiusting screw in malli avd of
meraw lg 0500 mm (033 imon) ) fren punp Dody
amf secue dooknef,

these worn beyond specifications or
damaged. Bolts helding pump  body
togethar should be tighteaed to 20 N-m
(16 ft.-Tba.) torgue.

When reassembling pressure relief
valve, serew adjusting screw (13 -Fig,
T in untdl 9.9-8.95 mm {0.38940.3916
inch) protrudes from housing. See Fig.
76, Instafl leckout (12) and tighten
paarely,

0il pressare should be 207 kPa (0 psi)
at 700 rpm and 276-346 kPs (20-50 psi)
gt 1800 rpm with engpine st operabing
LEmparature.

FLYWHEEL
All Models

148. To remowe flywhoel, first

geparate tractor s outlined in parss
h 242 for 1190, 12940, 1390 or 1490

miodels amd a8 cutlined in paragraph 2446
for 1690 models. Remove clutch
aesembly and fywhes

Btarter ring Eear iz insteled from
front skde of ﬂ_!.-"'ﬂ.'l'lElEt. With flywhesal
removed, heat ring mear with toreh from
framt side and hwﬁ‘}ear off flywrhael.
Heat new gear evenly until gear ex
pands encugh to slip ento Oywheel, Tep
pear all the way around to be gure it is
properly seated and allow to eool.

Flywheal i properly pesitioned on
crankshaft by a dowel pin, On 1190,
12k, 1390 and 1490 models tighten re-
taining nots or belts to 63 Nem (G0
ft.The.) torque. Om 1690 models apply
“Loctite” to threads and tighten bolts to
108 M= (B0 ft-lhe. ) torgu.

TURBOCHARGER

Holnet  typee H1A-GO2WAQED, or
Brhortzer [-185221 turhocharpers are
nzed on 1490 models. Founted on ex-
haust manifobd they are driven by ex-
haust pases.

14%. REMOVE AND REINSTALL.
Romove engine cover and clean area
surreunding  turbocharger, Loosen

https://tractormanualz.com/




MODELS 1120-1290-1380-1490-1690

clampe and rermove hoses between wr
gleaner and  torbocharger and  tur-
bacharper and intake manifold. Remawve
oil suppdy and ol return ines. TTnkalt ex-
hunst elbow from manifold and remave
cihow and coapling which B bebtween
albow  snd  turbochargper, Unbolt and
remove turbocharger,

Reinstall turbocharger by reversing

removal procedure, Hefore connecting
cil E:I.Lgpl:.r L, I'II il ehambser with il to
prravide imtal lubrication

180, INSPECTION. Alway:= deter-
mine case of turbocharper failure
hefore installing turbocharger,

Comtact damage to turhine indicates
bearing damage amblor excessive shaft
mrotion. Compressor wheel will probahly
he damaged. This & caused by lack of
lubricant or oil contarmination as a resilt
of over extended service intervala. Bhaft
movement  must be 08015 mm
(000,006 inch),

Canter housing or bearing faflure
caused by shedpe or hardened deposits in
oil passages are results of over fusling,
over [eadirgr oF improper coal  down
period before engine shut off, caosing
high exhaust temperatures. Shaft: and
hesring scoring are alzo cansed by lack
of oil or pver extended service intereals.

Any foreizm matenal in either exhadst
or intake will saise compresser or tur-
bime whesl damsgre.

Flakes of engpine bearing material im
hedded i turbeeharger bearings -
dicate possible engine bearing failure

It conditions which cagsed tur-
bocharger failure ara not oorrected,
premnature [Hiluee of new turbochaeger
will result,

151, OVERHAUL HOLSET TUR-

123 45 6 1

19
18-
17

BOCHARGER, Eemove turbocharger
umit ns outlined in pa.rbagraih 148. Hark
CONPIESSOT cover, cenber

bine housivg and clamp ]:Il:l'-EI.‘l.'-Il:I-I'E fur
reassembly, Bemove elamp (B=Fig, Ta)
and Wit core from turbicee hosing (7).
Remove aerews (3], then separate from
compresenr cover (200 Clump a Riimeh
12 point wrench in wvise, losate hob of
turbine wheel {3} in wrench and pemove
mat (16). Carefully =lide compressor
wheel (17) from shaft. Turbine wheel
and shaft {9} and bearing (10) can be
removed from houging. Use snap ring
pliers to remove large retaining ring
(199, then pry insert (18) from howsing
Dvre, Fempinder of parts can be lifted
oul, il deflector (12) snd thrast plate (5)
are loeated |:|_-|.' twa grnova pfna whirh
should not be removed,

Clean all parts wsing: sare pot to bend,
serateh oF damage,

Inspact all parts and renew as needed,
See paragraph 160, NEVER atiempt to
sbraighten any bent parts,

Use care to oot over-expand rng
(8-Fig. 76) when installing in grooee,
Lubricate turbine shaft {2) and ring (3),
e pssemble in bore of howsings (130
Lubricate bearing (100, then install over
turbing - shaft and inte bousing bore.
Lubricate thrust plate (), then install in
bousing: with bronze side up ard holes
engraging praove pins, Install throst ring
{11} over shalt and onto thrnost p]m;_l.
then pesition ol deflector over shaft and
proove pins. Install ring {14} in groove of
spacer sleeve (15), lubmcate perts and
slide spacer aleeve into bore of insert
(18], Install "0" ring (4) In @Froove,
lubricate outshie diameter, than slide in-
pert (18) with spacer aleeva (168) and “0"
ring inztalled into bore of housing.

Fig. 76— Sectienal wiew of

Hgel fwrbochanger show:

lng Sompandal Barrs  Sad
ieslr pelntive ponifione,

W anhar
Lixkwssher

ol errem

L
Thmﬁlhl.!
g

Teslirm howsing

15
144 -

(=3
R =13 O e BT -
r

Falliig ring

Torbirm 1l.‘|'u-|| & whafl
1 Nasrirg

IL. Thual ring

1. CHi defleelie

18, Biuring fowilur) houking
4 Huhrq'rlnl

10

R Snan wng
20 Comprosor cover

™

13 12 1
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Paragraphs 150-152

NOTE: Uae caré lo préevent spacer
sleava from falling oul ol inesrt when (n-
stalling,

Install anap ring (19) with bevelad side
pul. Blide compressor wheel (17) over
shiafl, coat threads with graphite grease
and install mat (16} Using wrench in vise
b hold turbine shaft, tighten nut to 18
M= (18 fEalbs.) torque, then spin rotor
wheels, Turbine and compressor wheels
should spin freely with no rubbing or
Binding, Diesnssemble and recheck if any
anding or rubbing is noted, Reassemble
turbine hoasing (7), clamp (8 and com-
pressor cover (200 making  certain
previcusly made alignrrent marks are in
register. Coat threads and back face of
zerew and nat on clasp(6) with graphite
greaps, then tghten fut to 183 M-m {10
ft.-lha ) tarqua. Coat mackined fange of
compressor cover (208 with graphite
grease and install apecizl screws (3]
ooekwashers (2} and flat washers (1)
Tighten screws (3) to 7 N-m (5 fu.-lba.)
Loree.

152, OVERHAUL SCHWITZER
%UHH*]'IHA.E:‘]GER, Remove  turbo-
charger as outlined in paragraph 149,
Mark compressor cover, bearing bos-
ing and turbine housing for reascambly,
Clamp torbocharmger mounting  Manga
{exhaust inlet) in vise amd remove cip
serewd (2 Fig. TT), lockwashers (17 and
elamp plates (19). Remove compressor
cover [12k Bemove out from clamp ring
{4}, expand elamp ring and remove bear-
ing housing assermbly from turhine hous-
ingr {

CAUTION: Mever allow waight ol baar-
ing housing assembly to resl on eliher tur-
bine or compressor whool vanes. Lay
bearing howsing assembly on a bench so
turbine shafi is honizontal.

Rernave lockmit (11 <Fig. 77) and slip
compresenr wheel (100 from end of
ghaft. Withdraw turbine whed mmd shaft
() from bearing housing. Place bearing
housing on bench with compressor side
up. Rervove enap ring (16) and pry fl-
mge-r plate- ingart (15} drowmn ne:urmg'

krouaai spacer sleeve {13} from in-

sart. rﬁe‘mnﬂ oil deflectar (3}, thrust
rifi (300, thrust plate (18] and besring
(B), Remove "7 ring {17} from finger
plate nsert (16 and remcwa TINES
(14) from spacor sleeve and torbine
shaft.
Clean all parts using care not &0 bend,
serabeh or darmage, Inspeet all parts el
renev, as necded, Bee paragraph 1R
NEVER nttempt bo strabghten any bent
pLrts, ;

Install seal ring om turbine shaft,
lubricate seal ring and install turbine
wheel and shaft in beanng bouwsing,
Laubricate 1 and 0D of beacing (), in-
stall hearimg ower end of borhine shaft
gnd into bearing housing. Labricate




Paragraphs 153-154

bath sides of thrast pate (LE) and install
plate (broase side out) on nhg,'run%
dowrels. Irstall thrust ring (30 and o
deflector (9), making certain holes 1n
deflector are positioned over dowel pins,
Install new zeal ring on spacer Wi
(13), lubricate seal Ting and press Spacer
shepve into flinger plate insert (150 Post-
tion  new “0° ping (17) on  insert,
lubrieate "0 ring and install insert and
spcer sbeeve in bearing hous-
irg, then secure with snap ring (16L
Piace  compressor whesl on  tuerhine
ghaft, coat threads and mﬂiuﬁtﬂf :t::]j
(11} with graphita grease, L
and tighten mat to 18 N-m (15 ft.-dbs.)
torgue. Assemble bearing housing to
tarhine housing and align panch marks.
Install elamp ring, ap Le grease
om threads and insall not, tghten o 13
Nem (10 fi-lba.} torque. Apply graphite
greage around machined flange of com-
pressor cover (121 Install compressor
cover, align previously made marks and
sepure tover with cap screws, washers
anid ':Impl'!(r]nl.ur.. Tightan cap scrows to
T Hem (5 fiolba) torque,
Check fir fres rotation.

DIESEL
FUEL SYSTEM

TDoesed fael systems consist of three
baske components; fuel tank and filters,
infection pump snd injecBon noezles
When servicing any unit aseockated with
fsel systems, maintenance of abschute
cleanliness is of the utrnst importance,
0Of egual importance 1z awoldance of
picks or bures an any working parte.

Probwbly the mast important preeas
tion service personnel can impart to
owners of diegel powered tractors is to
urgs them to use an approved fuel which
is absolutely clean and froe from foreign

material. Extra precautions should be
taken to prevent water from entering
Fuel storage tanks or fuel syetem.

FUEL FILTERS
All Models

153. EEMOYE AND REIMNSTALL.
Fuel filter head i3 fitted with fwo
renewahle bype elements. Primary and
gecondary filler elements are jdentical
ared gre used on all modela, IE s recom-
mended both filters be changed at 500
hour intervals under normal operating
conditions.

Clean ares aroind filters and rermove
cap serews (2 and 4—Fig, 78) which re-
tain elements and bases. Bemove buse (7
and 12} and elermantzs (6 and 10} [seard
all sealing rings and clean base with
divsel fuel.

[natall emall "07 ring (8- Fig. 78) In
proove around protrusion which centers
filter elernent on filter hand. Install seal
ing ring {9 in groove around outer edye
of filter head and sealing ring {11} in
base. Plees element on bage and sealing
ring, push onio protrssion on filter head
ardd tighten tap serew (1) Repeat the
procedure for remaiming flter.

Remowe sediment bowl on fuel lift
pump, clean screen and reassemble,
Bleed system as outlined in paragraph
164,

154, BLEEDING SYSTEM. Make
sure fimel tank containg at least 7.6 L
(two gallong) of fuel and turn enging
over until primer pomp  lewver will
operate fusl Gt pump for & full stroke.
Open filter bleed screw (1 —-Figi'q 78] and
grtoste primer lever (5} wuntil sir-free
fucl fows fresly from bleader screw
opening. Tighten filter bleed screw (1)
and open parmp bleed serews (3 and 4) or
(6—TFig. 81 on 1690 models, Actuate
priteer lever until sir-free fuel flows

Fig. FF—Sectlonsl riew of
Behwllzar furbochargsr
showisg compodes! pares
and fheir relafive posdbians,

i
% f
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2
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=

E
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CASE (DAVID BROWN)

freely Ewough bleed acrew opening.
Tighten pump bleed asrews and kosen
high pressare fuel line muts at injector
nozzies, Place fuel shut-off in RUN posi-
tion and open throttle. Crank engine un-
til fised 15 elected at al] injector nazzles,
then tighten high pressave fuel line nuts
gt njector mosses, Btart engine snd
check for leaks. i

THERMOSTART SYSTEM
All Modals [

Thermostart aystems ame available as
an aid for mold wosther starting en all
diezel models.

Bystemn consists of a reservoir in line
with fuel return line, thermostart unit
located in inteke mmtfﬁldifantﬂ a switch
whick iz an integral part e gtarter
awitch, See Fig, 21,

When starter key (8—Fig. 81) i= turn-
ed to HEAT position electrical current
enerjizes thermoestart unit (2) in ntake
manifold, Current heats eol (5) which
opens fizel valve (4) and changes fuel into

Fig. 78— Viaw of fppical faal flites anmdsgament
used an & modars

|.§“|‘

o p T
A, Blesdor prraw
4, 1 Eeo L] 1
&, Filier bl Bl %
& Fillar deieiil 1
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Fig. 79— Winw ahowiag foor

aplindar anging foea! systam.

| Thrae cplinder sngine
EyEim is similae

vapor, Another el {3114
which burns inside in
wartms air going into the cylinders. This
makes engine exgier o start in very eold
weather.

ities fual wapor
& manifold and

CAUTHIN: Never spray either into air in-
take sysiem il tharmostart unit is (o be or
has besn activated. Unit remaing enargiz-
o when starer ls being operated.

Cperator must mamually hold key in
HEAT position for 10 to 36 zeconds to
aotivate thermostart unit.

155, TROUBLESHOODTING. Thar
mwstart system 15 relatively =mmple and
easy to check, To determine if ﬁ'{EL’k‘I‘I‘I [
working, hold key in HEAT position for
10 to 25 seconds white hose from alr
cleaner o intake manifold =5 removed.
Light from burning leel sheuld be vEsible
maide manifold.

If womit i mof actvated, check for
voliage at thermoetart anit wsing a test
Gght. and hodding key in HEAT poaition.
If test light does not light, check wiring,
connections and saiteh,

If test light showa current rasching
thermastart umit, dscomnect fael Line
and check for restricted fuel flow.

If foel i fowing to thermostart unit
remove unit and visually inspect, Banew

05 epCEsLaTy

L Fimer blesd seraw
£ hrgestor noaaies

B Hiodor maes

& 1. Fllesder somer
5. Frimer pump beeer
£ Bediment ks

FUEL LIFT PUMP
All Modeis

166, Fuel Lift (transfer) pump is s

tuated by & bbe on enpne camshaft
which transmitz via a shorl push rod
run'ung in & bore of exlinder block to
diaphragm type pump. Overhaul of
pump & conventional and diaphragm (3
removed by turning it B degrees
either direction.

When installing diaphragm hold prim-
ing lever to compress spring as cover
serews are tiphtened,

FUEL INJECTION PUMP
Model 1190

5T, PPUMEP TIMING, Provided injec-
ton parnp drive gear bo comshafi Hming
{Fragraph 155 has pot been disturbed,
CAV Tl ingection pump is properly tim-
e when timing marks an drive housing
flange and pump flange are aligned as
ahown in Flg. &2 IF pemnp delve gear has
been removed refer to paragraph 159,

158, REMODYE AND REINSTALL
INJECTION PUMP. Disconnect throt-
tle and fuel shut-off “conlrols,
Thorsughly clean pump, lines and sar-
rounding ares. Eemove fuel injector

Fleal isjection pusp
Figy Wil gy
Fillor ezl

Feel ik

https://tractormanualz.com/

Paragraphs 155-158

Fig. #1=Diagrmm of typical thormostord ol
showing componand parde and thair relative

positioes.
1. Fued lire from
T B Walse eail
2 Thermesiar gen E Elartar w1 L
A, Bumer ool ﬂi
4 Fued walbee i Bhitar

lines and dizconnect foel inlet and return
lnes from injection pump. Cap all open-
ingre. Unbolt and remove pump from
drive housing. Splined drive shaft may

lifted ot with pump; if 50, trke care
nak to dmp shaft, Bemowe i;h.n.'FI' mnd
thrust spring from bore o end of of
pursp shaft.

T peinatail pump, first install thrast
spring (1 —Fig. B8} in bore o top end of
il pemp shaft and ineert splined (guill)
shaft in drive gear with chamfered end
up. Install injection pump and gashet,
slign tming marks &s shown m Fig. 82
amd tighten pump retaining mats, Recon-
nech fuel lines leaving injestor line cons
nectsons lnose at in_jml'.nrn. Imstall throt-
te and stop controls and bleed system as
outlined in paragraph 154,

FUMF DRIYVE

159, INJECTION

GEAR. To remove drive pear and Bows-
ing mumembly, fiest remove  ipjectlon

Elg. 82— Fiew slowing Hming man asgnmmenr
ow fowl lnfection pump for 1190 medels. Faur
cylfnder modal fajection puwips &% manked m
Lhe B&me ManRel, MoEdvar Wlaction pump
mownfing smd focsfon aoe diffesmnd

ar



Paragraphs 160-163

pump, splined (quill) shaft and drive
shaft thrust spring as outlmed in para-
graph 15% and 1ift gesr aml housing
pesembdy [rom cylinder bdoch,

[f drive gear om camshaft s o be
renewid] refer to paragraph 117,

To remave drive gear from housing
remove siip Fing (8- Fig, 83) from top
god of gear (10) amd press  gear
dewnward out of housing. Remove cag-
ed needle Foller hearing (9 and anap
ring (81 rﬁ{ainiﬁ lower benring. Press
bemring (T) out of housng (2).

T pesmsemble, nstall bearing (7 - Fig.
B4 first, then instidl soap ring (3] wi
chamfered edpe downward, Bee Fig. 34,
Press mewr nesdle rallier bearing (9 - Fir.
23} into poaition,

MOTE: I neodia rofler bearing i remou-
ad & new bearing MUST be Installed.
Press, do not drive, bearing Into place.

Install drive gear (LO-Fig, 33 into
housing assembly and install snap ring
(€] with chamfered edgpe downward. See
Fig. 56,

To install gear awd heusing assetmbly
turm engine so No. 1 piston is at TDC on
compresston stroke. Install pear and
houstng with master epline st “4-0'clock”

Fig, ¥=Exploded viaw shonfag three cyliadar
diwsal fual injeslios pamp dive assembly aad

roalebed il
: B Mol poller

: mm 10- i

. gy - Crear

5 (ashsl 1L Heh

e il 12 {Zarrabadt pear
B Faap simg 1. Leating lossing
A ERRp Ting 14 I pamp
7. Bemri dr dﬁr
-!.:ﬂ'mllfrl.r 159, 4y
38

BALL BEARING

CH ENAF RING
Fig. Bd—Yiew instalstion af

sfvawiling
smnp reg retaining Besieg M hoosiop. Refer o
parageaph 1558

postion (A —Fiyr. 86); a5 gear engapes
drive gear on camehaft, master spline
ghoubd mowe: to "8-o'elozk" positen (B,

NOTE: If ol possiie to posilion gear
al exacl "S-o’clock” position uss foolih
mesh that will pegition masier epling at
just after this liming position.

With inijection purnp drive gear pro-
perly meshed with camshaft gear
reinstall injection pump as oatlined in

15

Models 1290-1390-1480

160, PUMP TIMING. Providing
mesh position of injection pump drve
gear amnd idler gear are correct injection
pumE s propery timed when timing

on pump housing and engine
front plate are sligned as in Fig. 82,

161. REMOVE AND REINSTALL
INJECTION PUMP. Clean timing gear
pover, pump, lnes amd surrounding
ares, Remove pamp drive genr ocower
plate from timing cover. Turn engine
over until single timing mark on injec-
tion pump drive gear is between double
timing marks on ddler gear. Ramove
throttle and fuel shut-ff controls at in-
jection pump and disconnect all fuel in-
jestor Aoezle lines, supply lines &nd
return lines from injection pamp. Cap all
openings. Bend tab washer and remove
L]]::“mree balts retaining pump drive
pear Lo p.unv Mote gear is timed to
pamp with roll pin. Remove nuts retain-

CHAMFER

Elg. B8 = Wiew ahowing propar irsdaillstie of srep
mﬂrﬂllmmﬂﬂ'hﬂlﬂlﬂﬂ.hmﬂ:
parsgraph 759,

CASE (DAVID BROWN)

Fig. BE— Wow showing 4 o'clopk® paitian (4]
and “6 o'clock” posiion (B) sed In pomp deve
azzamibiy inataiation. Refer do parngraps TE

ing pumnp to front engme plate and
remoYe M.

Complete installation by reversing
removal procedure makingg certain tim-
ing mmarks are properly aligned snd
bleed systern as oublined in paragraph
154,

MOTE: Onee injection pump drive gaar
is removed, do not fum engine over as
ihere are mose than one s&l of double fim:
ing marks on idber gear,

Model 1680

162, PITHP LUERICATION. In line
CAV injection pump containg an oil
reservoir which muist be deamed and
new ofl installed when engiee oil i=
chunged,

Dirain ofl &t dram plig (2-Fig 847}
reingtall phap (2) and refill at filler plog
{1} with new engine oil untl bevel with
lower edge of plug (1)

163, PUMP TIMING. Providing
mash position of injection pump drive
gear and Mler gear are eorrect, injection
pump s properly timed when timing
marks on pump housing ard timing goar
eame are aligned in similar FEOMET RS
mierks im Fig, 82.

Fig. 87 — View sbowing foeation of flfer plog {1}
and drain pleg (#

https://tractormanualz.com/




MODELS 1190-1290-1390-1490-1690

ifd. REMOYE AND EEINSTALL
INJECTION PUMEP. Turn CIrInes er
until Mo, 1 pisten = at TIN an compres.
swen stroke, Clan timing gear cover, in-
Ection pumg, lines and  surrounding
arest, Drein radistor and remove lovwer
rivdiietor bmse, Remove pump drive gear
cover plute from timing penr cover,
Mark injecton pamp drive gear and
iller gear s0 pump dreive gear can be
reingtalled with same teeth meshing.
Bend tab washer away from pumgp deive
gear retaining mat and remove nuk, L
mg & suitable puller free drive gesr from
tapered pump shaft {drive rear will stay
meide timing gear coverk. Remove throt-
tle amnd fuel shot-off conteels at purmp.
Dhiscommect Tuel nfector nozzle lines,
suppy lines and return lnes, Cap all
apenings. Hemove pamp retabning nuts
and remove AT

NOTE: Do not turn engine after remow.
gy Injaction pump drive gear,

Heasgemble by reversing dissssembly
procedure making certain drive gear
and idler pear are reporitioned ag mark
e at dirazsernbly. Tighten pamp deive
gear rataining nat te 61 N -m (46 t-Ibs.)

ue,
."Huﬁli system as cutlined in paragraph
154,
HNOTE: Chack lubricating cll lavel in
pump and fill to proper leved Refer to
pamgraph 1852

HIGH AND LOW SPEED
ADJUSTMENTS

All Models

166, Start engine and bring to normal
operating temperatore. Make certain
fel shut-off at pump i fully open,
remove thredtle contred rod from injec
tion purmp lever snd held laver RERinst
show spead stop serew, Using an ae-
curate tachometer check that engine
speed iz To0 rpm, I necessary, loosen
jarn nat on stop acrew and sdjust to Thi

Flg, B8 —#MAn sscurals fmad Injoctor fesior IS -
quilrad 10 ohock snd adiusl bodly ofd 300 new Ml
fafootors balfors insfelation.

rprm. Move lever through its full length
of travel ontdl high speed stop serew 19
reached. Checlk angine speed. Maximam
engine rpm should be 2200 rpm for
1180, 12490 and 1390 roodels and 2300
rprn Tor 1490 and 190 models, 11 high
speeil is ot correct, stop sorew shoa
ber adjusted.

CAUTION: High spsed siop screw ad
jastment s =ealed with a =ealing wire at
factory; this ceal should only be broken by
authorized dissal Servics parsannel Il trac.

for s within factory wamaniy paricd.

Conmesct. throtthe control and check o
make sure it allows lever to contact both
high and kow speed stop screws, Adjust
for corract travel iF necessary,

FUEL INJECTORS

All Models

Al meedels, exeept 1490, wse Lucas
direct fueal injectors and L4M modalz uze
a similar CAY injector. Owerhaul pro-
cedures are the sarme.

On afl models, multi-hole nogzles ay-
tend through eylinder head and inject
fuel mto eombustion chamber &and
shioubd be checked at 400-500 howr inter.
vals,

CAUTION: Fusl leawvas the nozzle fip
with sufficient force to penetrate the skin.
Keep hands away from nozzie tip when
tasting.

166, LOCATING FAULTY NOEZE-
ZLE. If reugh or unsven engine opera-
tion or misfiring indicates a faulty injec-
tor, defective unit can be located by run-
ning engine at speed defect iz more
nerticeable, LI]'C.'!SL-II high pressure con-
necton at each 1 |:n ividuel mjector, note
change if any, in running and tyrhten
connection, Check each injector in furn,
As in checking apark pluga, fankty unit is
ane  which least affects running of
EEine,

If o faolty mozsle ie found and con-
giderable time has elapaed simee injec-
tors have been serviced it is recommend-
ed that all injectors be removed and ser-
vited,

187. REMOVE AND INSTALL IN.
JECTORS. Clean injectors, lines and
surrounding area undil free of all loose
dirt, greaze or forekrn material. Remove
return lines and high presaore ines. Cap
all openings, Renxmye stud nuls at each
injector. Mote location of sach injector
ag an =id in bbentivg any sealing washers
which may stay in cyhnder head and
remove injeciors. Hemove sealing
wazhers

Clean nozzhe recesses in cylinder head
un‘ir.g eare pot to damspge seatimgr sur-
faces, Renew sealing washer, coat injecs-

https://tractormanualz.com/

Paragraphs 164-172

tor body and nozzhe retmining cap with
keat resistant anb-sicse comy and
insert carefully into eyhindsr head, Tor
e ech of the twe nogzhe holder stod
rats in 3 M- 2 ft -l ) increments an-
til reaching & final torgue of 12-16 N-m
{9-18 fu-Tha ). Behstall all Hoes leaving
high pressure lines loose at injectors.
With fuel shut-off in RUM position turm
engine ovar with starter until fizel flows
from esch injector line Tighten Ines,
start. and run engine to check for leaks.

168. NOZEZLE TESTING. A eom-
plete job of testing and adjusting fuel in-
jectors requires use of a dgpcial pressure
teptar a2 shown in Fig. 88, Uge only
clean approved testing ail in the tester
tank.

Whaen checkimgr mpeclors uze shoew firm
downward pressure on bester hansdle,
“-l&‘li'-ﬁ-d lewer movement often allows moe-
zle leaking at lower presures to apper
norml,

Make certain all four of the following
checks are performed on egch mdividuoal
imjector,

168, OFENING FRESSITRE, Con-
Tect in{ecﬁnr to tesber and opsrate laver
several Hmes to bleed air. Slowly

nbe lever amd observe pressumn: 2t
which imjection spray oocurs, Check
agninst the followmgr specifications:

Mideds 1780, 1290, 1390 and 14890

Oldinjectors . ... . 1T T2 MPa
[LET0 pat)
Blew Injectors . b 1878 MFa
(2T20 pei)
Model 163
Ol injectars: v vwwwws . 186 MPa
(500 gasi)
Mew mjectors ... LEEEZ MPR
(2442 psi)

170, SPRAY FATTERNS. Operate
fester handle several times amd ohsarve
apray pattern. Four finely atorized,
equally spaced. conical sprays should
emerge  feom nosele tip, with egual
pencetration intos  purrounding at-

B,
f pattern 15 umeven, ragged or not
finely atomized, gvarhaul or replice nog-
wles,

171, 3EAT LEAKAGE, Wipe nozele
tip dry and opsrate bester handle wntil
presmure page repds W80 kPa (148 pai)
BELOW =pecified opening pressare and
hiold pressure for five seconds. IF any
fuel appears on nodsle tip overhaul or
PETewW ToeEbe.

172, NOZELE LEAKBACK. Uperate
taster handle until pressure gagee reads
pressure specificd for moedel being ser
viced (parggraph 169), 85 pressure falks,
note. time from 16.76 MPa (2430 ps) to




Paragraph 173

O.EG MPa (1430 psi). Thiz should be be-
tween 6 amd 25 secomis. IF time 5 not as
ified, overhaul oF renew nozsle.

HOTE: A leaking iester connection,
chack vale or presdute gege will show up
in this tast nt axcessively fast loakback.
If, In testing & numbar of nozzles, all fail to
pass this (esl lester rafher than injectors
shaild be suspected,

173. OVERHAUL. Maintenanes of
shaolute clepnliness o the overhaul of
injector assemblies is of the ubmest m-
portance. Of equal importanes s
avoidanee of nicks, scratches or handl-
ing clunwg&ﬂn ary lapped or polished
surfaces. To avoid dam onlY PEom-
meried ceaning kits amd carbon clean-
ing solverits shoukd beused. Hedzle valve
and body are individuslly it and lapped
and must be kept together as a unit. Do
not intermix parts feom one injector fo
snother,

Before diesusembling  any  imjector
thoroughly clean with a hrass wire

|
|
|
I
1
|
|
|
i
|
|
|
|
|
|
|
b4
10
I
|
|
) —S
| -
i
12
Fig: 88— view of Lucas few injaciar aw-
ad on 7185, 1300 1380 ane 1850 models. 1480
modale use & CAV fnjacior of similar Sanatnns-
e,
1. Cap 7. Body
2 Waaber B Flrarale
A. Adfjisting slevy o Meeds
4. Sham If - Mrazks
E. L1 Washer
E Egi B Mozl meairing mp
40

brush, cap openings if necessary and
soak In approved carbon cleaning eol-
vent. Rinse injectors in clesn diesel foel,
dry with lint free cloth and check as
patlined in paragraphs 168 through 172
Mever disassemble an injector ahich can
be adjusted and returned to service,

Tao disassemble a fanlty ivjectar alamp
biody in hebding fixture or scft jawed vise
with only enoigh pressure to keep i?rx—
tor from slipping. Remove cap (1-Fig.
Baj and F(2). DAV injectors have a
Incknut which iz rernoved mext. Om all in-
jectors back off pressure adjusting
geraw (31 until all temsion i= removed
from pressure spring (5). Remove nozzle
retaining cap (12) and noszle (109
Femove nowzle (10) from retdining cap
{12} and needle (9} from nozdde. Place in
approvad cleaning aolvent. Remave ad-
justing seeew (§), using care not to lose
ehim (4). Remove spring (5) and spindie
(B}, Place in cleaning solvent,

Examine lapped prassars faces where
nozzle mates with body and sarfuces of
needle  for micks, serstehes or heat
discoloration. Clean small feed channel
bores using & emall wire as shown in Fig.
o), Inserl speckal groove scraper indo
noesle body wntil nose of scraper enters

Flg, $0=Cloan small fead chanmel Hmmn:ll

difdl oF wire A5 shown Thess bores an r
choked and Ingartian of drifl of wire by bend will
b sufficiant

Fig. 8i=iezart specinl geoown scrapar il

hooded pose of scraper andercs fusd gallary. Press

scrapar hand againgd #hde of gallary sad rotebs

nozzie 1o clear any caibon deposlt rom bkl
HidH,

CASE (DAVID BROWN)

fuel gallery. Press nose of seraper hard
againet side of cavity and rotate nozzle
i clear carbon deposits as shown in Fig.
1. Whila pressing seat seraper sgaimnst
neadhe seEaf, rodate seraper and clesn
carbon off seat as shown in Fig. $2
Remove carbon from dome cavity with
dome eavity cheaner az ahown in Fig, 88
Place proper size cleaning pin in pin
vise, Cleaning pin should protrsde from
pin vize only enough o enter nozzle
orifice. Caution shoukd be used not to
break clesning pin off in orifize. Clean
arifices as shown in Fig, 94,

Clesn all parta using clean diesel fuel
and install needle (3 — Fig. 85} inte nozzle
{10). Place washer (11} on nozzbe (10,

#2— Uee & aeal soraper fo chean sl carban
frovn needls soal b fip of mozxle By relating
SCPRDE WS preumiag Il epoins seaik

Fig. 83 = FAamors By cafboan from domee (D)
eavliy with dome cavity clagssr &5 shown.

Fig. B = Use & (e lis amd proper size cleaming
wirg ho profe ol carbon fram ibe faur jsction
spray hodes im aach mozzi g

https://tractormanualz.com/
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MODELS 1190-1290-1390-1490-1690

(CAV nosgles TH) NOT use eealing
washer on nozzlel. For all nozzles, place
noezle on injector body (¥ meld
tain dowel pims (8) are in proper hobes.
Install retaining cap (12} Place spindle
{B}in injector bady and install spring (5),
ghira [dyand adfusting sheeve (3),

Comnect mjector Lo tester and Lest,
Turn adpsting sleeve into injector body
until specified pressure & reached. 1f
sent lepkage, leakback, proper pattern
or correct pressure cannot be attained
affer serviring injector, remew nowehe
assembly.

1 sealing washer, (and Ioekrut on
CAY injectorsh, and cap (L —Fig. 8%,

COOLING
SYSTEM

Seversl changes were made in varicus
mwodels to impreve afficiency of conling
aystem over previous models.

Most potable of thess iz addition of
two additicnal ports in upper cylinder
hlock face improving cookant circulation
in 8 cylinder engines. A different waber
pump bousing and improved waber
passage to cylinder hesd are used o Im-
prove circulation alza.

More efficient water pamps with
larger diameter shafts and bearings are
wsed on 1190, 1290, 1590 amd 1480
models and & coolant recovery type cool-
ing =ysterm i used on 1480 and 1690
models,

Coslant capactt = 5.5 L {El aie.) Toir
1190 models, 14 {.- (14,8 qts.) for 1290
ard 1390 mtuids. 14.2 L (L gis) for
1490 models and 15,3 L (16 gtz for
1680 models. [t ks recommended eoolant
be changed at 1000 hour intervala,

EXPANSION TANK
Models 1490-1680

174, Models 1490 and 1890 eaolng
syatems are of the coolant recovery Ly
incorporating  an expansion tank into
which surplus coolant is retamed or used
ag operating temperature dictabes. Bx-
pansion tank is cormected to the sealed
radistor by & flexible rubber hose and
cosdant level should be maintained at
level indicated on tank,

Rernoval iz obwious after examination.
Make certain all connections are tight
ard sysbem is st proper operating level
for reinstallation,

RADIATOR
All Madels

175. REMOVE AND REINSTALL.
Dvain radiator and remove comphete

angine cover assemblies, side panels awd
supporting freme, Bemove batiery mnd
battery support as necessary. [hseon-
nect upper and lower radiator hoses al
radiator, Disconnect hose to sxpansion

tank; if s0 ipped.  Rermeve  shrowd
bolts and bolts retalning  cadiator,
Models 1190, 1204, and 1390 may be

aquipped with a radiator blind for cold
weather operation, If 50, remove blind,
hangers and control tube and cord. On
all racdels remove any eleetrical wiring
neressary and remove radiator,

Bednptall by reveraing removal pro-
drisilre

THERMOSTAT
All Modals

176. Thermostat is located at front of
eyvinder head and may be removed after
draining cooling system, removing up-
per radiator hose and thermosiat hous-

i,
m‘i"-:r test, piace thermostat and a
suitable thermomster in & container of
water. Heat water and observe and note
at what tempsrature thermostat begins
bir opeen, and when It i2 fully open.
Standard thermostat should begin to
open at T9-BE° C{174-181° FL.

IMPELLER

Fig. 86=Sectionai wow of
Iypicai walar pump showiap
parts Jocslfon ood assembiy
Iinformadion. Rafer io para:
gragh T8 for adfddfioaal
olarification,

Paragraphs 174-178

Maintaining proper engine operating
temperatura is egzential for economic as
wizll a5 extended diesel engine servies,

Install new gaskets and “0° rings and
reinstall by reversing removal pro
oagure,

WATER PUMP
All Models

177. REMOVE AND REINSTALL.
Drzin  cooling systermn and remove
neressary radiator, heater or manifold
hoses at water pump. Locsen all belts.
Remove fen blade and slip baelts off
watar pump palley. On some models it
will be nepessary to remove shrowd bolts
and resch betwesn shroud and radiator
i gain sceas to fan bolts, Remove
alternator ps recuired. Removs water
pump, Remove Impeller housing, if so
eqquipped.

Install new gaskets and seals and
reinstall by reversing removal pro.
cedure,

WATER PUMP OVERHAUL
All Models

178, To disassemble weicr pamp,
firet note spindle end position In water
pum puIILT: for vesssembly. Using a
5|.||L.g’1'vl¢ pullar, remove palley from spin-
die, Press bearing assembly (1—Fig. 96)
out of pump body (2} amd Impeller {T)
from impeller end. Remove impeller,
aegl ring (6) ard a=al {B) from pump body

2,

Clean and inspect all parts for wear,
acpres, cracks or other damaige, Renew
2B TLECREESALT .

To reazsemble, press bhearng assem.
bly (1-Fig. 35) inte body () with
smaller diameter SFLnlﬂtr end entering
puliey sdde of howsing first, untl outer
race of bearing assembly Is flush with
housing as shown in Fig. 08, Bupport
pump ofn impeller end of epindle and
pregs palley. on epindle to depth noted

BEARING SPNDLE

0.0508=0.3043 mm
0,008=0,012 inch)
FLUSH

{

SUPPOAT HERE

https://tractormanualz.com/

41




Paragraphs 179-183

d]_uinnp; dimmhl}-. Inctrll mew seul
(G- Figr, 36) in purmp body (21, Fit sealing
ringz () over spindle end and slide down
againat seal. Bmooth sealing faces must
e together, Support pump on spindle at
pulley end (Fig, S8 and press -
peller on untl]l 0.0508-0.3048  mm
(0. W12-0. 012 inch) ¢learance batween im-
peller (T} and purnp bedy (2) is atiained.
Bee Fig. 96, Hotate pulley to assore
amosth operation,

ELECTRICAL
SYSTEM

Electrical system consists of five basie
tems which are: Hattery ayatem,
arging system, starting system, wie-
g system meluding protective clrult
amd feseesnry sysiema.

BATTERY
All Models

17%. Before electrical systemn =er-
vice i parfamﬂ: & thorough check of
battary condition, condition of eable con:
nectiors and condition of  aliermator
drive balt and pulleys should be made,

Battery should be checked for in
dividusl eell voltage, total voltape and
voltage drop under rated load,

Al relative conmections ahould be
checked {or excessive resistance ushog
an ahmmelor.

42

If battery voltnge & excesslrely lowr,
thay should be recharged to rated beval,
Fatlure to do so cawzes alternator o
overheat resulting in premature faibare
of alternator, regulator or both.

180, BATTEREY CURRENT DRAIN
TEST. If after checking, servicing and
installing a battery [t returmz to an
underchargped condition when tractor s
not in wse, current drain shoedd be
suspected, To check, disconnect
nﬁaﬁve h-n.tt.nr:,r termimel and eonnect o
voltmeter lead to negative hatiery post
and the other lead to negative cable end.
Make gure all eleetrical syatems are off.,
Any resding on volimeter Indleates car-
rent beaknge. Check for lighta, redic or
arcessorks beirge on, or shorted elee-
trical wiring or components,

CHARGING SYSTEM
All Modals

LBl. TESTING. Prior Lo beginning
best b sure battery is Dully i, all
connections are clean and 4 and
drive belt is ]:mpaﬂ:,r n.l:ljusl.ud.

MNOTE: Do not disconmesct any WiTEE
fram alternater whils angine is running as
damege to altarnator may resuli

Altermator warning light ahould mot
carne on when kay awiteh i in OFF posi-
tlon. If ght faiks to go out when key isin
OFF position, test circuits as cutfined in
paragraph 182

Fig 7= Wew skowlag hals

looxiiom for &y-pessing

rodimpe rapuinier. RBofer do
paragraph TR

CASE (DAVID BROWN)

Mormal opsration of warning Bght is
to come on only when key switeh (2 in
ACC or IGN position, engine NOT runn-
ing. If engine iz started while throttle is
in low idbe position, light may atay onum-
til engine speed B inereased for the first
tima, Light shoold not some on at any
time after enging is running and initial
engine speed increase was sufficient to
ghat bight off If operation of warning
light iz mot mormal, test circuits as
outlined in parageaph 182,

122, WARNING LIGHT CIRCUIT
TEST. If warning light fails to go out
with ey switch in OFF poaithon, diseon-
nect plug at alternator, If light goes out
after phug is removed at altemator,
raplace rectifier assembly in alternator
nator.

If light sters onafter disconnecting
plug at altermatar, there &2 an electrical
short between the brown and yellow
wira and another pagitive wire in wiring
harness, Repair g5 nesessary.

If light fails to come on with key
switch in ACC or INEN poaition, engine
NOT rmunning, disconnect plog Trom
aliernator and conmect & Jumper wire at
nurmber one terminal brown and yellow
wira] in connector and ground it 8o alber
nator housing. If hight comes on ot this
time, alternator warning light bilb ansd
wiring are good and problem is in albar-
netor. Cheek as |:-|,|L{i:|i=|5| in puragraph
182, If Eighl‘. shll fails B come on cheok
bulb, bulb s=ocket, current supply to
socket and wiring from socket to alber-
fiakar,

[f warning light funcbon: pormally
with engrine not punning, but faiks to go
aff when engine & Fonring &t varioog
gpeeds, check alternator as outlined in

paragraph L83,

183. ALTERENATOR YOLTAGE
OIITPUT TEST. Make certnin all »er
ing connections are in place and conmaect
vaftmefer positive kad o BAT termminal

Fig., b= Wiew showing propar ool op of am-
mgter for porforrslng Amparage suipa! testk
Raler lo pavagraph 185
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MODELS 1190-1280-1390-1490-1680 Paragraphs 184-186

of alternator in conjunction with battery 1500 rpm. Voltmeter should resd bet-  sheck a5 outlined in paragraph 184

wiring and pround negative lead toade-  ween 13 and: 16 volts. [f voltagee i less Voltage i excess of 15 volts indicates

quate ground, Start engine and run at  than 13 volts, by-pass repulator and  aither a prounded brush inside alter
nglor or faulty voltage repulator, Repair
85 ECSSIArY.

184, VOLTAGE REGULATOR HBY-

PASSE TEST, With voltrmeter connectad

az putlined in’ paragraph 183, start and

run engine at X rpm. Ground voltage

Fig. 89=Erploded wiew of Fegulator to alternafor case using probe

-1:::'-.-1 dely Lusan .-rﬁu; with pround wire {Lucas)] os am;;l
nator showteg compamant  coeepdeiver (Deleo) inserted throo

parts amd Cuair radates post st hole in back of alternator case. See

Fig, 97, If voltage before bypassing

rniEqut-:rr was nat between 13 and 15

vebs, but is between 13 and 16 volts

while regulator 5 being b pessed,

renew voltare regulator, I voltage falls

to b betwieen 13 and 15 volts while by-

in lator, remove alternator

ﬁ&f&ﬂﬁuﬁ outlined i paragraphs

for appropriate model

_l,..-———-..-__ll:'
O il e R

I85. ALTERENATOE AMFERAGE
OUTPUT TEST. TDhsconnect brown
wires from alternator and eonnect am-
metar in alternator atpul cireuil as
shown in Fig. 88, Start and run engine
at full ratad s{mpd (2200 rpmoom 115,
1240 and 1390 models and Z00 rpm on
1480 amnd 1680 models), Tum on head
lghts and flood fights if 80 equipped)
aml check ammeter ceading,

Amperage catput mest not be more
than 10 amips below rating stamped on
alternator identificatson plate or case.

ALTERNATOR

Lucas sltérnators are used on all
models, however zome 14590 models are
Fig. 108— Exploded vow of  eqpipped with an AC Deles allarnator.

heswy duly Lucas sltenator otk | ucas and AC Deleo alternators
T:’:‘: .Hg.ﬁ;rm uged have nos-adjustable internal type

&

RS, voltape regulaiors.
- Lucas Standard Duty Altemator
5 Corar
1. Bequiater 155, DISABSEMBLY. Scnbe locat-
j E %ﬂnlfrﬁm_ ; ing marks on alternator hmﬁirﬁf
i R P (T=Fig, %) and remove end cover (2
| 2 Colar Mote loeation of stator legds and un-
i :‘;‘ m rag solder leads from rectifier (180 Uas
: 1t 2l risgs CAITTION to not owerheat dindes
] Tl vty Remove brugh, regulator and rectifier
; 13, Rotor assemblies. Remove retaining bolts and
; |H¢ Ei:r separate drive end housing (14} and
14, Balairme plaite rotor assembly (5) from rear housing
oy H"',‘,ﬂ'.,‘; (&0 and atator sasembly. (22). Remove
E;; Eﬂlr drive pulley, fan and shaft key and press
Gx Paley rotor and shaft (5) out of drive end hous-
. N ing (14} and front bearing {1 Bamove

snap ring (8} plake (), bearing (100,
pressare ring (1 lj,flab:tlzllmld felt seal
{12} Unsobier ficld wirdimg connections
and remove shp ring (1) if rear bearing
{3 or =eal (4) are to be renewed. Preas
Gff rear bearing (3. Separate stator
M4 assembly (22) from rear houring (20).

D i T —
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Paragraphs 187-193

LE7. BRUSHER AND ZPRINGS.
Brushes should work freely in brush
holder and be clean and free of greaseor
oil, Benew if overall length is beas than
7.2 mm {(W16inch). Spring pressaire
should be 2.6-3.6 N (818 az.). Light san-
ding of rotor slip rings i permiasible,

184. ROTOR WINDING TESTS.
rotor winding confinuity and
reaistance timaltanecusly by connecting
a battery operated chmmeter (Fig, 108)
leads to alip rmﬁs Resletance should be
.8 ohms. Check rotor winding insula-
tion by connesting a 110 volt, 15 watt
AC enrrent teat Hght betwesn ench sip
ring and rotor bady. See Figr 100, 1 test
light eomes on. rotor shouid be renewed,

189, STATOR WINDING  TESTS,
Short circuiting between windinge iz in-
dicated by hornt ineulating  varnizh
covering winding. ERenew stator
aasembly if damage is apparent.

Continuity of stator windings may be
checkad by connecting any two of the
thres stator winding lends in series with
a 12 volt test fight of aot less than 26
watts, H test light comes on, transfer
ome of test light leads to remaining
stabor winding lead. See Fig. 104,

Test lipht should come on at each posl-
tion, f not, renew atator aesemnbly.

Inzubation of stator winding may be
checkad by connectng a 110 volt, 15
watt AC current test light bead st stator
laminations amd toweh ench of the thres
stator bead wires in ey with remaining
test light lead. Bes Fig. 105, If tast light
comes on, stator i short cirenited and
must be renewed.

190, IIODE TESTS, Diodes act as
one-way gabes for elecirical curcent by
ellawing current to paszs throogh in one
direction only, They may be checkad 13-
ing & 12 volt battery and 1.5 watt test
light. Cannect one Jead of test light to
battery and remaining lesd 1o diode o
be checked, Connect remaiming diode
lead go battery. Observe lighl. Raversa
leads of dinde and oheerve light, Light
shoull come on during only one-half of
Lhis tesst. 1F test light fails to come an, or
coanyes on when dicde i2 connected elther
way, dicds is faulty and should be
reFuwed

To best pectifier dicdes, connect 12
volt battery and 1.5 watt teat light in
series with epch separate diode using
heat smink plate in which diode iz
mcanted as one peint of eonnection, See
Fig. 106, (hserve lijrht and riverse con-
nectionz. Light should come on during
only one-half of this test, Test each diode
separately and renew vectifier if any of
the three check bad.

181. REASSEMBLY. MNote some

44

Flg. 181 —Exploded view of
AC Daleo altemetar ussd on
soumw T4 models.

B s s e

Ui

type of heat sink should be used betwean
Fh;is:.rd mnnl?tlm;sthtu be resolderad
I nose phers lighily clamped on
Ficde Tendy 40, setect, diode fram bk
damage, Reassemble by reversing
disassembly procedure and re-align
-;-lﬂml‘ihﬂ marks when joining housing
Vs,

Lucas Heavy Duty Alternator

192, DISASSEMELY. Scribe locat-
g marks on altermator housings: as
shown (1-Fig. 1) and cemove eovar
[ Remowve regulator (4) wnd brush
kolder (B, Uneolder stator (11) leads and
remove rertifier aszembly and
{isnlation) ion diode. Remove re-
taining bolts and separate drive end
housing (200 and rotor assembly (15)
from rear hoosing (8) and  stator
asgembly (11} Remave nut {24), pulley
(231 fan (22) and eollar (21), then press
rotor agsembdy (16) oot of drive emd
housing bearing (19), Bemove retaining
plate (18) and bearing (19) from housing
(200, Dhizconmect rotor keads and remove
slip ringe {12} from rotar sheft, Ramove
boaring (18} and seal (14} Remove
stador (11) from rear housing (8). -

f

Fig. 7102 —View showimg propev comnoction of
olummaiars () le 5hp rng for resisiance check.
Rafar fo parsgraph 188,

Fig. 108~ Chach rolor wisding far shor chrewil
umrurhqm!un:; owhlinad In parsgraph

CASE (DAVID EROWN)

.5 W 11 1’ |

4 & & ]

Fig. 104 — Conthouity oheok of stater winding ss-
fng 30 warl {nst Hight. Refar io paregeaph T80,

153, BRUSHEE ANID SPRINGS.
Brushes woek freely in brosh
holdéer and be clean and free of propse or
ofl. Benew brushes if excesaively womn,
Eprings should spply 2.5-8.6 N (%13 0z}

7

Fig. 105— Whan waing 75 wanl tesd fight to checir
fesriation of stator windleg, conasct one fead o
stator hody amd resabelng besdd fo 110 wplf powesr
sourse. Cosnact remaiaing 110 woll lasd o each
sfetar foad saparstely. ARfer (o pergragh TR

Fig. 106 —Ta check dicds in reciiior conmsst
inst [ight as shown and wfer o peagragh T80

https://tractormanualz.com/




MODELS 1190-1250-1390-1480-1680

Fig. 107 = Screws af “A" and “8° connsctions
s upe drpulnting wesbars. Sorew a8l “C7 la 8
praund coamachion

pressure to broshes, and slip ring sur-
face of robor showld be elean  and
amooth, Light samiing of slip rings to
pemove seores or scratches B parmisai-
hla

194. ROTOR WINDING TESTS
Chesk rotor winding continuity - and
resistance simultanecusly by commecting
battery operated ohmmeter lends o
potor fesds. Resistance should be 4.3
nlimns.

Check rotor winding insulation by con-
necting 8 110 vedl, 15 watt AL eurrent
tess light Jead o rotor body, and remain-
mE laad to seporate rotar -.-.-'Lh-eii:ug leads
each in turn. [f test lght comses an, rotor
should be renewed.

195. STATOR  WINDING TESTS.
Test stator windings as outlined in
puragraph 188,

196. DIODE TESTS. Note rectifier
assembly construction ks different. Basie
testing procedures are the same a8 for
standard duty Lucas alternatorse. Locate
individial dinds lends and test pectifier
assembly and surge (solition) protec-
tion dices as outlined in paragraph 190,

187, REASSEMBLY. Note some
tape of heat sink zhould be used bebween
diode and connections to ba resnldered
(needle nose pliers Lightly clamped on
diode lead) to protect dicde from heat

- : LT

Fig. 198 =Comnect chrmmeter 8% sihowa (o laal
diads Brfe a8 auflined in paregraph 202,

damage. Reassemble by reversing disas-
sembly procedure and re-alipn seribe
marks when joining housing kalves,

Delco Alternator

198, DISASEEMEBLY. Seribe locst-
ing marks on alternstor housing as
shown {1-Fig. 100) and remove mk,
pulley (1-Fig. 101}, fan (&) and spacer
{3 Remove retaining balts pnd separate
drive end housing (4) and rotor assembly
(% from rear housing (13} and stator
essembly (10}, Press rotor (3) from drive
end howsinge (4) and bearing (6). Remove
rislabnkng plate (7)), bearing () and dust
popl (3). Mote losation of inauls:l'.in$
washers under serews at "A% and “B"
conmections (Fig. 107} at brush hobder
gnd remove retsining screws and nuts
and remeove diode trio (11 =Fig, 101}
brush hobder (14), regulator {15) and rec-
tifier assembly (12). Press needle bear-
ing {18} oui of resr housing (13) and
rerwwr as required.

193. BRUSHES, SPRINGE AND
ALIF RIMGES. Breshes should work
fracly in holder and have sufficient spr
T pressire to maintain brush to o shp
ring contact. Brushes, springs amd
holder are serviced 82 an H?ESI.‘IrI'.ﬁ; ok,
and should be renewed I excessively
worn or damaged

Rotor slip rings should be smooth and
free of grease or ofl. Mount rofor in
lathe and check slip ring runout. If
rurriiaf eceesds 0,061 e (000 inch) or
purfiee is seored, surfaces may be trued
on o lnthe. Finlsh with 400 prit (non-
motallle) sandpaper or finer polishing
eloth untl scratches or machine marks
are removed.

200, ROTOR WINDING TESTS.
Check rotor winding continuity and
regigtance sirultaneously by conmecting
battery operated chmmeter leads to
each brush contact surface of slip rings.
Reafstance must be 3.8 ohms for stan:
dprd duty alternators and 4.3 ohms for
hesoy duty alternaters.

Chesk rotor winding insulation by con-
necting a 110 volt, 16 watt AC current
test light lead to rotor body and remain-
ing lead to separate slip ring surfaces. If
test light comes on, rotor should be
renawed

201. STATOR WINDING TESTS.
Test shator as cutlined in paragraph 129,

202, DIODE TESTS. To test diode
trin  (Fig. 108} connect a battery
pperated ohmmeter lead to dicde Erio at
“Dr, Fig. 108 and remaining lead to “A7,
*B" and “C", Fig. 108, in suecession,
noting ohmmeter reading at each con-
nection. Reverse ohmmeter confection
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Paragraphs 194-205

and check each dicde again. Ohmmetar
reading should be high for each diede
during opne-half of teat and lear during
the other half of test. 1f repding i= equal,
or no reading 5 regstered renew res-
tifier aszembly.

203, REASSEMBLY, Note position
of msulated waehers (Fig. 107) and
reasgemble by reversing  disassembly
prosEiure,

STARTING MOTOR

With the cxecptionn of 1300 msdels
Lucas starting: motors are used. 1430
models may be equipped with a standard
duty Lueas starter or a heavy duty
Lueas starter, which is standard equip-
mient an 164 modeals.

135 modele are aquipped with Bosch
starting motors,

STARTING MOTOR OVERHAUL
Lueas Starter

2, DISASBEMELY. To disassem:
ble Lucas starter, first ramove solenoéd
assembly and copper link  connechbng
solenoid o starter. Remove through-
bolts (30— Fig. 1000 and and cover (249).
TJze cantion to avmd losing beake shoes
(25} and springs (24), Remove brushes
(23} from brash boxes and remove brizsh
hobder {22). Inspect brush springs (21)
and wenew ms needed. Bemowe fiekd
housing (18. HEemove eccantric pim (1)
and remove drive end howsing (31 Push
thrust eellar {12) off of snap mng (11)
aml resmove snap ving and thrust collar.
Remoye starter deive {13}, intermediate
Fl {(1d) and shims (16 MNate
Hveteriesa and mumber of shimes (16) for
peassembly. Inspect bushings (2, 15 and
27 for excessive wepr of damage.
Remew =5 required, Soak new bushings
in ol for 24 hoars prigr to inetallation,

5. ARMATURE, Inzpect armaturs
commutator and if worn, rough or pit-
ted, it may be trued in 2 Iathe, Minimurn
commutator dlameter s 38,1 mm {1.50
inches). Palish commutator with nean.

Fig, 709 —Seraw “A" on reciiiler ssyembyy & 8

pround conmseshian, "B7 =C° snd “0° are ie-

dividurs! diocle laeds amd “E” mwsl be insuiened

wnd eaimestad (0 output termimel Falsy fo pars
ormpd 202
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Paragraphs 206-210

corductive emery choth. Do NOT onsder-
it insulatore betwedn  commuatator

segrTients.

208, ARMATURE INSULATION
TEST, Armature insulation may ba
fested by using & 110 volt, 16 wett AC
current tost light co a5 shown in
Fig, 111, Touch each eommuotator seg-
ment in turn with test light lead, If test
ight comes on &t any sqment windings
are ghoried amd must be pepalred orF
rerswed.

207 FIELD COIL TEST. Fiakd eail
msulation e tested wsing a 110
vidt, 15 veatt AC current test hght con-
wected as shown in Fig. 112, Brushes
must pot touch fiekd housing and poweer
termirsd  insulation most oot allow
voltage to ghort te housing, I test Beht
comes on-and brushes are not towching
housing and msulation &= good at power
termial, there iz a short between feld
eoils (20-Fig. 110 and field bousing
(181 Hepair or renew A5 necessary.

28, INSULATED BEUSH BOX
TEST. Twa of the brush boxes on brush
holder assembly must be insulated from
the assernbly itself. Conneck n 1100 volt,
15 watt AC marrent test light as shown
in Fig. 113 aned toweh test Heht bead to
each imsulated brush holder in turn. I7
teat lipht comes an, insulation betwesn
brish box and brush holder assemidy s
faulty and brush bolder azsembly must
be renewed.

Fig. 10— Frplocied view of
trpical Lucas starfer
Ademeabiy, Mode consinec
Eon may vy alighily sccor
il

BgR e P
E3

E"
:

B R R S S SR ERE S s wa
x i
- : :
z

208, REASSEMELY. Reassemble by
reverging disspsembly procedure. Make
certain givte in hrake shoes alipn with
cross pin inarmatare shaft,

Armature end play must be
0, 127-0,636 mm (0.005-0.025 inch) and is
conbrofled by thickness of shims
{18 - Fig. 110) botweon intcrmediato
sapport and armation: onore,

Pinian clearance is set by connecting a
B waolt battary to solenoid on assembled
starter to setivate solenold. Push back
lightly on starter drive clutch (1-Fig.
114} to remowve any fres play, Mesasure
with a feeler gage as shown in Fig. 114
Turm pivet bolt {1-Fig. 110) to ust
clearance and when set, |l:|'|'.‘l';.£l
in plaee with locknut, Stamdard ﬂm‘-,.«
piarter pinion  clearance muost  be
01270881 mim (B0060.005 ineh) arad
heavy duty starter pinion clearance @
O.12T-1.143 e (10.005-0,0685 meh).

15 WATT TEAT WA

119 VLT
—

Fig. 117 —Whan chaching Inaslation ssch com-
muinfor segreeai musl be cheched asparsdsdy,
Ralad o paragveaph 304,

CASE (DAVID BROWN)

PRESHES FRIGT BT
TOUCH FIELD HOUS TR

110 voLe

L=

15 WATT TEIT HIL2
Fig. 179 — Brwstens musd pod dowch bossing and

iepulaticn af terminels must bo good when
cipcEing i cofts. Wefar ro persgraph 208

‘a 1% WATT TEST BAILA

114 voLT

Fig. 173 = Chack bolf insuladed brush holders a5
awitiaed in paregrach 205,

Bosch Starter

210, DISASSEMBLY. Remove aole-
noid azsembly (1-Fig. 115} and pivot
pin (), Bemove through-bolts and end
coveer {15} LifL brashes (18} from brush
boxes and remove brush holder
msemhh.r and mote number and thaek-

Fig. 71d=easwe pinion clesasce wik a

faafer gage &2 shown. Relar i paragrap 209 far
&,

I Bterver diva chich
Z, Biorter e
A, Thewst ol

1. Foskr gaps
& Dlirsdog frofer te
jEiragrap X}
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MODELS 1180-1290-1390-1490-1690

ness of shame (21 ) Remove flald housinge
(% amd drive housing  (dl  Reimove
sharter drive (15) and intermediate sup-
port (B). epect bushings {3, 7, 11 and
18) faor excessive wear or damage,
Renew az required. Scak new bushings
irs ol for 24 I't-.u.l.;igrmr to installation.

Inspect brushes springs and remwew
if excessively worn or damigd,

211, ARMATLURE, Ingpect armature
comimutator for wear, roughnase or pit-
ting. Light sanding with non-conduetive
emery elath o clean and smooth surface
is permissible. Check insulation as
cutiined in paragraph 206,

212, FIELD COIL. Inspect field cowl
[ overheating and hurnt insalating
wrap. Test as outlined in paragraph 207,

153, INSULATED BRUSH BOX
TEST, Locate the Lwo nsalated beush
hoxes on brush hobder a&u-l:l:‘lﬂ.ﬂ}' and test
ae outlined in paragraph 38

214. REASEEMBLY. Reassemble by
revaraing disassembly procedure.
Resew shimz (21 - Fig. 115) tn thickness
noted during disassembly.

SOLENOID
All Models

215, Solenpids differ shpghtly in ap-
pearance but basic construction and
operating principles are Live sime. When
alectricsl current s applied Lo start ter-
minal it energizes closing eoils. This
pulls plunger in which energizes hold in
eoil and maintains starter drive angage-
ment. If solenoid fails to hold starter
drive in engaged position, hold in cofl
cireuit of aoleredd s faulty.

All madels have serviceable end caps
and service kits inelede new terminals,
inaulating and zezling washers and nuls,
washers and contact strips. IF an ex-
cesalve voltage drop between solenoid
and starter is apparent, contact surfuces
in end cap should b cleaned or renewed.

Flg. 715 = Explodied vew of

Beach starter showlag com

powent parts and thair
relative positioms.

EZ0E=Swmamea
PITETEIRE S
= ETi8E
T Fill

E

3

g
;ﬂ

S
il
g

17, Brmp Ang
. Bushing

E¥, Starer e
3y Armalare
20, Ehame

WIRING
All Models

216, When & probdein is suspected in
wiring harness, follow an erderly, step
by stap choek of the problem civeoit.
Always check protective cireuits (fuses,
eireiit hreakers and diodes) first, then
refer to appropriate wiring disgrarmn and
locate the primary point of current supgp-
ly for circuit in gquestion, Using o 12volt
teat light or voltmeter cheok for ade-
muate voltage at this point, If voltage is
present at this point continoe to check
for woltage at appropriate connections
a]-:_r:r.? harmess  working  towards unit
malfunctivning  until problem  area 1=
isolated. Harness connectors (plugs),
sockets and conmection terminals being
corroded, loose or broken are moat often
the caugs for intermiplions in power sup-
p]:'i[ voltage was not present aE primary
point of eurrent supply, check wiring
mmrlngf' townrd battery ontil interrap-

of careent ig isolated, Hepair as
meesiled_

PROTECTIVE CIRCUITS
All Models

217, FUSER, Puses are installed in

Fig. 121 —Fuse holdor (4] sad cover (0} are

focalaal an gt side of 1190 modal trasiom,

Bapiacs fusos with spociisd siee B sinpersge
fuso cnly,
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Paragraphs 211-219

Fig. T2Z= Engmine F-H'lr () mausl be rndsed B
pafa soposs fo fuse bodder (AL Replice feses
with spacified &ize and amparage fuse eely.

circuits to protect wiring from darsags
it event u? shorted w:.ril'l;; amd when
“hlown® (fuse steip melted) most be
remewed with a fuse of the same size and
ampersge rating. Locate and repair pro-
blem which caused fose failure,

218, FUSE LOCATIONS. Madsl
1150 fuse bee i= lorated ol dght side of
instrument. pane {Fig, 121)

All models except 1150, which da not
hiawe cabis, have DNise boxes located inside
instrument panel on left-hand side, Lift
hood o pein secess to fuses, Sea Fig.
12E.

Fuee holders on cab equipped models
are located inside froml headliner (Fig.
124}, To renew fuses remove defroster
air louvers, H'u;n ramae. front left air
louver to grin ascess to fuse pﬂnel-
These modeds also have a fuse panel in
same beation as models ot equipped
with eals,

219, CIRCUIT BREAKERS. Cireuit
breakers perform Che sarme function as
fuzes, however & circuit breaker will cut

Fig, 123 — Cab luge helder is locatod in headiiner
for cmb agulpped riua:l'.rt: Refer to paragragph

a7




Paragraphs 220-228
offf current flow, breaker will cool down

and reset automatically, re-establishing

eurrant. l'I-:H.'.' Uznally used in lhting,
eib wiring and gage circuits, it
elemirates oo ure aﬂﬂwmp;
Hmited use systems  considered
neceszary for safe operation.

Circult breakers are waed on 1490
models from F. T, N. 11185693 and 1650
medels from P. 1. M. 11815470, and a 60
amp eircuit breaker ks used on cab equip-
pedd models. A retrofit kit is availabis for
installation on eady models eliminating
in-tine fuses,

Circuit breakers will be in line with
brown wire connected fo positive cable
eonmection of startar solensid.

Under normal operation with voltage
at BAT cormecstion of circuit beoaker,
voltage should pass through hreaker to
remaining terminal,

220, DIODE. Dipdeg ael g one way
gates for electrical current, albowing
eurrgnt to pazss through in one direction
anly. In addition to the disdes aeed in
alternators of all models, 1190 and 1290
models have a diode installed in the
brown and yellow wire nunning from in-
ghrument panel wiring harmess conmes-
tor to jl:l|.|'| with brown pmed !,rq.'llm.r PG
runnirg & the alternator,

T test diode, expase wire on opposite
sides of dinde and touch leads of batiery

wered ahmmetar to exposed wire, o

o cach side of dicds. Reverse posi-
o of lends. Ohmmeter should show
continuity through diode during only
cne-half of test, If current passes
throaggh dinde in bath directions, or faik
b pass through either direction, diode &
Taulty wd should ke renewad.

ACCESSSORY SYSTEMS
Al Modeals

Accesaary  systems  include g,ﬁh
Eages and warning systems, wind eld
wipers, cab ventilating , heating and air
conditioning sy atem.

221, LIGHTE. Frant and rear work
lights and warning lights are standard
equipment, however additional front
and rear work lights are available.

Bingle light failure is usually a bad
fight bulb, poor ground or cureeat son-
necticn. Multiple bght faflure iz asually
caused by had switch or power source
wiring problems. Check fuses and circuit
breakers, then refer o appropriate wir-
ing disgram anrd check as outlined in

ph 216,

If Emum:l warning (fashingy or turn
ggnal lights come on; bat do not flash
renew [asher unit,

228, GAGES AND WARNING SYS-
TEMS. Gigre and warning systems con-

gist of three basic components, which
are the gage or warning light, sending
unit or actpeating ewitch and necessary
wirmg b comnect all components,

223, OIL PEESSUEE LIGHT. Mor-
mal operation of oll pressure warning
light Ie ta light when key is in ACC posi-
tion, engine not ranninge and to go out
when engine is running and adequate oil
presaure i regched,

If light fails te come on when key is in
ACC position, engine not running,
remove white'brown wire from pressure
switch and ground i€ to engine. IF Tight
CHMER O, Tanew ing unit. IT lEght
still fails to come on check wiring, bulb,
printed clreult and power soures,

Ef ligh fails to go out with wire remoe-
ad, there ig a ghart efrenit batwaen wir-
ing and tractor, Repair as necessary. If
light goes out when wire is removed,
ehop engine, remaove sending unit and in-
giall pressure ghpe. Start englne and
check fﬁ reading, IF pressure B above

(12 pei}, rensw prassumm
sending unit., If pressore is below 62-89
kFa (913 psi), check engine lubricating
gyaterm.

224, HEAT CAGE. Remove rodistor
cap ami placs an accurate thermomater
in conkant.

CAUTION: Use cars il gysiem has beon
runing 85 prassure buld-up in radistar
could cause hot conlanl fo spray oul,

Btart engine and watch temperature,
If termometer and gage mm‘flfug FAFY
greatly, disconnect wire from
tempereture sending unit and connect
pogitive lead of ohmmeter to sending
unit amnd ground negative lead. Mote
ohimmeter reading st temperatures
listed below and compare to correct

ohrmmeter reading specified.
Coalant Carreet ahmmeter
tnqaentm—- reading -
48" C{100° F) 1365.0 nl‘frm
104* C (220" F) 95,9 oltrs
116° C{240° ) 71.5 ohrra
138" C (280" F) 48,5 ahrms
If ohmmeter reading is not as

gpecified, renew sending undt.

If ohmmeter resdings are as specified
and gage reading i still Inaccorste,
FiEfWsy gage amit.

225, AIR FILTER WARNIMNG
LIGHT. Ailr filter warning Lght ir-
dicates nesd Eo service air filters when
on and ks normally off, To test bulb and
witing, rermve the yellowiwhite wire
from sir filter vacuum switch (1690
miedels have two switches) and ground
to engine. Light should Hght.

1f ﬁg;ht- fails to light when rellowiwhite
wira 18 grounded, cheek circuit wiring

CASE (DAVID BROWN)

for short amd cheek indicstor bulb.
Bepalr as necessary,

If light comes on while engine is rann-
ing remove air filter momentanly and
ohserve light. If light goes off, renew air
filtars. lf:ﬁght SEAYE 071, PEImOve VA
awitch from menifold snd install an ae-
curate vaouum gage. Start and run
enging - and note reading. I
satum grEe reading is above 285 He
(BT psl), thore 5 a restriction in air in-
take gystern, Repair as pecessary. If
gage reading i3 lower than 29.6 Hg (8.7
pai}, remew wacuum swilch,

226, TRANSMISSION FILTER
WARNING LIGHT, Mpdels 119 and
1290 are aquipped with & transmission
fiter warning light which is normally off
cven with engine running. I lght is on,
remivva the hlasdolight gresn wire from
transmission  filter vacuum switeh
leeated on manifold in bottom of pto
houging. Iﬂﬁt shoald o out, mdicating
wiring and bualb are good. If light failed
o ogo out, there B a short in wiring bet-
ween  fight and suwiteh. HBopair &z
NECEZEErY.
If hight went sut after wire iz discon-
meeted, but 5 on when conmected,
remove vicum switch and (nstall an ac
eurnto vaeuwum gape, Start tractor and
node vaeunm readme. Each awiteh has
rating stamped cl-n its sife, compars to
gage reading. I gage reading is lower
than rating on switeh, renew switch, If
page reading s hq.;]'n:r than switch
I".ﬁt-:-l.'llg. gervice tronsmission  fiker
systemm.

To test bulb and wiring, remaove black!
light grraen wire from switeh and ground
It to the tractor. Li should eome on.
If light fails to come on, check bulb, wir
irgr and power spuree, Repair as needed,

227, FUEL LEVEL GAGE. If fuel
gage reading is inaccurate, remove tank
aending undt and eonnect the two ohm
meter laads to senders terminals. With
float at "empty” position ohmimeter
readng should be 0 to 1 ohrm., With float
at “half” ition chmmeter should read
4 to 46 ohms. With float at “Tull™ post
tion ohmmeter should read 33 to 92
obmz. If shmmeter ie not a5 specified at
Wmnns. rEnew se unit. I

u’nﬁ gpecified and wiring iz
g'-rrnl:L t gage i= still fnaceurate, renew

228, DIFFERENTIAL LOCK WAR-
MING LIGHT. Differentinl lock in-
dicator phtas Jeemted in lower left-hand
corner of indimtor light section and
zhoaald |ig|"|1 with |-|:-=],r orl, differential
lock pedal engaped. If light stavs on
when pedal iz diserﬁed. disconnect
vellow/Mack wire at differential lock in-
dicator switch, If light goes out, remew
ewitch, if light staye on, wiring =
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MODELS 1190-1290-1390-1490-1690

shsrbed o tractor betwesn switch and
indicator light, Bepair a8 nesessary.

If Bght fails to come on with differen-
tial lock pedal engaged, remove yellow!
black wire at switch and ground to trae-
tor. IF test light cormes on, renew switch,
If light feils to come on with wire
grounded, cheok bulb, power aouree and
wiring. Fepair as necessary.

220, ALTERMNATOE WARNING
LIGHT. Mormal alternator  warning
light operation, testing and repair pro-
eadures are odtlined in paragraphs. 181
and 1BE,

230, WINDEHIELD WIFERS, MNor-
mal operation of windshickd wipers an
cab equipped modele s with ey on,
move wiper switeh to L0 and HI posi-
tions, wiper should operate st each posi
tion. Move wiper switch to OFF pogition
and wiper shoukd sufematically - retorn
to PARK position,

7 '.'i'i;ﬂa't' motor doos not wperabe in
ome, or all positions chisck cab relay, e
cuit breaker amd 15 amp fuse at Mo B
fuse position of fuse panel. Use a
valtmeter and check for woltage at "B°
termanzl of wiper swilch. I coreent is

rosent g “BY termdnal, move wiper
waritch controd to T position and check
woltapre of “L" terminal, then move con-
trol to HI position and check voltage al
“H* terminal. If no voltage is found -2l
YB" conmectian, check wirving, ignition
switch and fuzes, If voltage reaches "B
termrinal but does not reach “L" or “H"
terminal a3 switch is operated, renew
wiper garitch. If woltage 15 present af
each terminal and switch &5 in proper
position, test for wvoltage in wires as
cloge to wiper motor as possible. If
voltage is present at wiring but motor
does not run, renew motar, 1f no voltage
is present, check wiring between switch
and motor,

If wiper motor operates but does not
raturn bo park position, oee voltrmeter
and with wiper switch in OFF position

Flg. 124 — Te mmorm wipoer arm, suff fop of arm

forward as shoenm and rersove oot refaining arm

to motor shell Aemore wipsr anm comple e with
wipar bilado

check for voltage at “P" terminsl of
wiper awitch. If voltage i3 present at “P"
termiinal, check wire to motor and repal
or renew motor s necessary, [T no
valtage is presant at "F" terminal, renew
wiper switch,

IB1LREMOVE AND REINSTALL
WIPFER MOTOR. Te remove wiper
maotor, firsk move top of arm forward
(Fig. 124) and remove nut retaining
wiper arm & mobor shafe, Bermove
wip-a.r arm.  Begmove :rsﬁ, wakher and
Tt retaining wiper motor to cab roof
from motor shaft, Remove panal cover-
ing wiper motor from cab roof inside
cab, Aot pogitions of wires and discon-
nect and remove wiper motor,

Reinstall by reversing removal pro-
eedune, connecting wires in positions
nabed during removal.

232 CAB FAN MOTOH. Cab [an
{blower) motor i uscd for cab ventiln
tion, hester or air conditioning system
fan as models are equipped.

if motor fads to sperate with key on
snd blower switeh turned to LD, MED
or HI pesition, use veltmeter and check
fior nt “B* terminal of blower
switeh, If no wollage & present, check
wricinr, fuses, ipnithn switch and circait
breakers, Repair as needed. [ voltage is
present at "B" terminal check for
voltage at “L", “M" and “H" termicals as
blower switeh is turned to LO, MED or
HI. If woltage ks not precent &t all loos
tions with blowers switch in proper posi-
tham, renew swikeh,

If voltage is present ab all cerminals,
locate resiter block mnd with blower
ewitch on, check volinge st resister
block terminel where hlue wire from
blower garitch “B” terminal is connected.
If voltage ie present, check for voltage
at resister block terminal where red and

n wires gre connecked. I no voltage
18 prcﬁunt at bloe wiree terminal, check
wire hatwoesn bicwer switeh and regictar
hlock. If woltage is to resister block bart
falls to Eqss through resister, renew
resigter bl

If woltage pasees through w::astr.'r
block, check wiring for ol
b Blower motor as posaible, mLaau.? iz
present, make sure motor nd i3
good and renew motor &8s i

[f voltage i not present, check noise
suppresaor in wire from ressster bo
motor and wire. Repair 52 neaded.

213. HEATER AND AlR CONDI-

TIONING, Heator und alr conditioner
hlamrer motor testing procedures are the
same ms sutlined in parsgraph 232,
however the air conditioning  =ystem
compressot cloteh, high and  low
pressure switches and temperature oo
tril switch may be checked as mdividual
LS,
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Paragraphs 229-234

Before abtempting to disgnose slec-
trical problems in air oconditionmg
system make certain compressor belt is
tight, clean condenser and evaporaior
cores to imsure maximum sic fow aod
check refrigerant lovel in sight glass.

Refrigarant level may be checked
after operating system for ten minuates
when ambient temperature iz 21% C (70"
F} or above. If slow moving, steady
stream of bubbles are visibde in sight
glass syatem be bow on refrigernnt,
Foam or hmﬁﬁ.w of bubbles indiento a
ueri lover refrigerant level. Oil streaks or
dark spote on inskde of sight plass in-
dicate ne refrigerant in system

A cleir skghi ghass u Imvdicaies an
n-;lnquul.-cl:,r c'hu.rgu'] ayaberm, howeser A
eompletely empty system can have a
elear sight gless also. If m o doubt, shat
compressor on and off while watching
sight glass, A shght, momentary stream
af bubbles should appear in even & full
gystem a8 compressor etarts. Ses T,
125,

Blightly low systems should be re
charged and checked for lesks, Ex-
tromely low  systems peed o have
refrigerant od level checked, receiver
|:|,|_-1'|nqr remvoeeand  pnd sypstem wevave o
and recharped. Chesk for leaks,

4. COMPRESSDR CLUTCH CIR-
CLIT TESY. With traetor running and
syrsbem rechanged, 8ot temperaturd ron
tral switch to coldest position and turn
bloarer contral switch to MED o HIL
Cluteh should engage a5 blower switeh i
burned om. If chateh does nod engage, 15
voltmetar to cheek for wollage At coo-
preasor clutch, 1§ woltage is. present,
remew compressor clutch

If no waol 1= present at chteh
disconnect light bloe wires on high
pressure switch located at compressor
and install jumper wire as shown in Fig.
126, If campressor clutch engapges,
check mystem pressure oF renew high
pressure switch as neocassary.

BUBBLES

L STREAKS FOAM

Fig. 125 Fipkl plase iF toopded i ecdivar
drpsr. Refer to paragraph 2331
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Paragraphs 235-238

LT. BLUE

JUMPER WIRE

Flg, 126 — ity-pass high or low prasswns seilcbes
uging [omper wive a5 l;;!;ﬂ'l'l Refor to parsgraph

[T cluteh sEll fails o enpagze, discon-
nect light blue wires from low pressure
awiteh bocated at receiver deyer and in-
stall jurnper wire ag shown o Fig. 136,
If clutch engages, cheek avetem
pressare and refrigeeant level or penew
low pressure switch &8 necessary.

If clutch still fails o engage, use 12
wolt test lipht and check for voltege at
temperature control switch as shown in
Fig. 127, If hight comes on ab both ter
minals, switeh iz pood, i ight comes an
gt only one terminad, rencw switch,

If Tight fails o come on 2t either ter-
mlnal and bower motor 2 oworking,
chech Black wire from temperature con-
teol switeh £ bower medor switch,
Repalr a8 necessiry.

CLUTCH

When equipped with continwous type
clutch 1190 and 1290 modeks use Borg
and Beck double cluteh aszemblies which
are similar in oconstraction,  however
1180 miedal transmission and plo drven
plates are 264 mm (10 inches) in
diameter while 1335 driven plates are
BB i (12 inches) In diameter,

All models having ndependsnt type
cluteh  wae Layeock double clutch
asmemblies of varicus construction and
driven and pto plate diameters.

TEMPERATURE CONTROL SWITCH

Flg. 127 = Check Bofy ferminels of tomperadune
condrod switch a5 outlined im pamgraph 232

25.4 mm

A"ﬁ" {1 .;n.c'h}

Fig. 728 = Tuvn fam nefs “A4° and “B* umdll 25.4'
mam (ong ABCh free piay e messured I chEch
podal s shown,

ADJUSTMENTS

Models 1190-1290-1390 With
Continuous Clutch

286, Cheek wrmount of frea fravel in
cluteh pedal {Fig, 128) and loosen jum
mutz (A) and (B until 354 mm (oo inch)
free travel iz in chiteh padal. Tighten
jam nats at this position.

Models 1180-1290-1390 With
Independent Pto Cluich

236, Adjust transmission clhutel pedal
o 2.4 mm (one uuﬂ:] clesrance as out-
lined in paragraph 28

Adjuat pta cluteh Ien.'er until 2& mm
{1% inches) free travel iz measured as
ehown in Fig. 125, 5

Low Profile Model 1450

287, Adjust trensmission clulch free
travel to 4 mm. (BEEinch) mersured st

Fig. T130— Waw showing
transmission clutch adiusd
mend Ynkage for 7480 fow
profile irectars,
A Puak real
E lackral
O Aty
B Friss snsvrwsct of 'y
4w dEEE - b

B

CASE (DAVID BROWN)

35 Aam
{1=1/2 inches)
A

Fig. 128 =Adjesr Indopandant pto ClUfch lorer
arelW 28 s 1V mehas) fa IRV e s

a5 shown by fursing acfustog ot “4% Adjost
tood oletol wntll 2548 mm fone incly) fres faval ig
massursd by furnimg adlrsting nut <0

Dy, Fig. 130 by loosening locknut {B) and
turning adjusting sleevs (O on rod (A,
Tighten locknat (B) ageinst slecye {7,
To ndpust plo cutch lever disengage
pto eluteh bever until catel s engaged.
Check angle between centerline of crank
lever amnd cable as shown i Fig. 181
This amgrbe must be K degrrees and 2 ad-
justed by locsening lockmut (A} and tume-
ing cable adjusting sleeve (Bluntil anghe
15 90 degress. Tighten locknut (A),
Adpust. free movement of pta elutch
lever to 63 mm (2% inches) as shown in
Fig. 132 adjusting nats (¥ and
—=Fig. 131} on operating mod.

CAUTION: Do nal epedale trsctor il lnes
maverment s less than 45 mm (1 3 inches),

Models 1490-1690 With Cab
Gr Platform

238, It is recommended tlat
tranzmission clutch linkage be checked
anel acdjusted every 60 hours of normal
aperation. Adjust at slave cylinder push
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Fig. 151 = Vigw showing plo adirsimeat Unkags
fov 1460 bow prafile ireciens,

A Laclot i, Crull Bwer
E. Unhle ndpirtiag 1. Leicaul
shoare B Lasbomint

rod. Make portain slave eylinder is fully
retracted. If return spring (A - Fig. 133)
15 wesk, install new spring. Move cross-
shaft lever away from push rod using
wl‘e:l.l.i" [F“q.__ 138) until release bear-
ing B against thrust plate. Estimate
amount of cearance babween end of
push rod and eross-shaft lever.
Clearanee must be 4 mm (5/3%inch)
Lioozen locknut (B-Fig, 184) and turn

adjusting  sleeye (O} until correct
clenranee ® resched, Tighten boalemut
agairst sheeve,

Because of diffieulty in - accurately
mensuring clearance between push pod
end and erossshaft, an alternate
mesthod of adjusting clearance s to turn
mfjuster sleeve {C-Fie. 134) antil any
chearanee hetwesn push rod end and
cross-shalt lever is just re . Turn
adjuster in opposite direction FOUR
REVOLUTIONS and tighten locknut,

To adjust po cluteh linkage, place pto
chiteh kever in engaged position and
FEMTIOYE r‘e*lu.rn spring from cluteh cross
shaft lewver. Loosen bocknut (A-Fig.
155 on eable adjuster (B)L Turn cable ad-
juster {B) counter-clockwdse to just
remiove any free movernent in linkage,
then turn adjuster clockwize ona full
turn. Free movement at end of crosse-
ghaft lever must be 3-F mm (I/3-1/4
inch). Tighten lockouk (A) and eonnect

return spring
HYDRAULIC CLUTCH FLUID

234, Early models used Tedlus 37T fuid
in cluteh and beake hydraule systems,
thiem kater started uslng Apricastral FBE
ik,

CAUTION: These Fulds must notl be
riaed,

[f system 18 filled with Apricastrol
FB3 fluid, brake and clwteh fuid reser
vairs will have green colored covers ar

T MODELS 1190-1290-1390-1430-1690

LR
{2=1/2 inches)

Fig, Ti2—T480 0w prodlia
modele pho  clibeh  levar

mugl Bave E3 mm
(2 V-Imchag) P movament
FrET TR

L]
Fig. 733— Visw showing usa of wraaoh fo maove
groaa-dfeli faver cntil relsade bearag is sgaimst

thrusi piate.

green tape will be attached to covers, 1T
neither of these ie present, Tellus 37
Nuid has been wsed, Add correct type of
faid.

It iz recommended fluid be changed
every two years. Refill srstems with
Agricastrol FES fwd or equivalent,

BLEEDING AIR FROM SYSTEM
All Models With Hydraulic Clutch

240, Clean a pressure oil can and kesp
for this parpoee only. Fill pressure oil
ear (A-Fig. 136) with epecified fluid
and conpect o sir screw (C) on slave
cylinder using flexible tube (B) Open
reservoir and Ioosen afr ~zorew and

1T |I| :||I III.II ;I-III_.I

B
I

Fig. 134 —View showing aojusieg sleave (T end

Tesknut (2L
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Paragraphs 239-241

||. ALJrLr—————

Fig. 135 = Acjust frae play by feosening focknm!
fa) amd lurning edivsliieg steove [B) umbl frse
mlay fs 35 mwn {18:74 lochk

operate pressure ean to pash flud into
reserveir, Contings untll Mukd entering
rescrvodr 12 free of alr bubblea, Tighten
air serew ard Al reserwvair to sorrest
level, Adjust cluteh and master cylnder
a5 needed.

MASTER CYLINDER
ADJUSTMENT

All Models With Hydraulie Cluteh

241, Owerhawl kits are available for
glutch master oylinder and slave
exlinder, If eylinders are retuilt or
renewed, master cylinder must be ad

Fig. 136 =Use prossuro of can (4) conresied fo
aiy sonaw [C) of slave cypiader (0] by fexibls fobe
{8} te blaed alr frow ciwlch hydraullc spster

51




Paragraphs 242-246

L

Fig. 137 — Aamore gin {T) freen rod (&) and leosan
foeknut (Bj and pofust masier cylindar as el
ad in paregranh 141,

REMOVE AND REINSTALL
CLUTCH

Models 1190-1290-1390-1490
Without Cab Or Flat Deck

242, Disconnect. battery mnd remove
mwiffler and precleaner. Open engine
cover and remove the two upper bolts at
rear supports and push cover forward,
Discomnect wires Trom foel tank sending
urit and necessary fuel linesand beakeoft
reservoir and remave fuel tank. Dascon-
nect steering lines and cap ui:-emn_-:fs.
Bemove the three starter retaimmg bolts
grd tachometer drive cable. Bemowve
ergring speed control pedal to galin ac-
crems to top right-hand side frame bolt
Distonnect transmission and pho linkage
st erres-ghaft under foot plate. Diseorn-
nect engine stop and throttle sontrol
rods. Remove bolks holding gesr box
oover to clufeh cover on 1150, 1250 and

Fig. 738—Use tramsi stapies (4 i radan

mimasn lovers ag shown, Do Aot 2se sod wire or

wafdimg rod as fhey wiif mat relaln pressere of

milsaan fevers and may Beaak, coms off awd
cRan Infury.

Figg. 138 — When installing Borg and Back cluteh
use @ phlat shall made to dimensfans shown.

M. ERER . 1EHE mm
(LT ind HUES-in.)
B, £33 mp F. 10 mm
MLFIE N [1.5 iny
o, MLOT fi. #AE e
JLAST ) (LT Ine)
Bk A0 men H. 1T gm
JETTL B (LA LR GH

159 modele only and remove bolts
holding clutch cover to engine and
frame, On models with manuml siecrog
disconnect drag lnk.

On 1480 models remove both foot-
platas, digeonnect fuel tank fHler pipe
and air balance pipe. Distonnect all
neceszary brake apd clutch Imes and
linkagpe. Disconnect kefl-hamd steering
line ab center connection and remove up-
paer portion,

Remove front drive shaft and axle
hreathers on four whesl drive models,

On models  having  front  moonoed
hydraalic pumps deain transmission, 42
L (44 Tr.-h} und disconnect hydraalic
pump inlat and gutlet lines,

On all models support front sectian
with a sitable wheeled stand and place
wedpes on both sides between axle beam
and frame. Plece statimary support
urder rear aection. Rermnowve all front to
rear frame holts noting that two lower
bolts eannot be L-unmteh' removed,
engage pte and rofl froat section for-
ward 25 mm (ope Bweh). Bemowe clutch
cover, wedge and shims,

Omn 1260 grd 1300 models with inde
pendent chiteh remove left-hand trun-
THOTL PA,

Fig. 140=Vhan instafiing Laycock cluteh i
1130, 1280, 1380 and 7480 models wse a pilol
Ehalt macs fo cimeanions 5w,

A 2259 mm B 150 mm
HILET4 i M, TG m.|
E. ZL17 rem F_ BB mn
#0812 ) [ i
C B0 mm . 3610 mm
{1EB0 ] (158 kg
L. 7452 mm H. 1624 mm
[1-TE% .} [ RiEE N

CASE (DAVID BROWN)

On all models make certain all parts
are disconneciesd and rofl front section
formard,

243. BORG AND BECK CLUTCH
ASSEMBLY REMOVAL. Mark pres-
sure plate to flywheel position for
repssembly and place a T16-mch oot
under each release lever and remove cap
sorpws  retaining cluteh assembly to
flywheel. Hemove pressure plate and
¢lutch dise, Mark separator plate
flywheal position for reassembly and
remove saparetor plate and mner chutch
dize, Remowe the thres springs from
fiywhesl, To reinstall refer to paragraph
240,

#44. LAYCOCH CLUTCH AS-
SEMBLY REMOVAL. Mark pressure
plate to flywhael poesition for
reaszambly. Install transit staples
(A -Fig. 188) on pto rdense levers,

CAUTION: Obtsin transi staples from
J. L Case deabar or V. L. Chunchill Limited,
Ehurchiil tool number 85308, Do not maks
staples from sali wire or walding rod as
they will not retain pressure of release
javers ond may broak, soma olf and caesa
Injury.

Loosen bolts fastening - eluich
mesetebly to fiywhesl evenly to prevent
any distortien and remove  cluich
aszembly.

MOTE: Glutch assambly 18 wary hasvy,
use caution to prevent dropping.

245, REINSTALLATION. Using ap-
propriate cluteh alignment tool (Fig. 139
or 140 to correctly position cluteh discs,
ingtall by reversing remdval procedure.
Tighten clutch assembly to Aywheel re-
taining bolts tn 27 Nem (20 ft.0bs.) tor:
que on Borg and Beck clutehes and 40
Mem (20 ft1bs) borgque on Layeock clut

ches.

Model 1690

246, REMOVE AND EEINSTALL,
Rermove meuffler gnd precleance. Use
goquare wrench supplied with tractor and
open engine eover until locked in posi-
tion. Disconpect battary ground cable
and drain bransmission.

Dirain epaling avstem, if equipped with
cab herter.

On leftband side of tractor disconnect
engine throtte linksge at eross-shaft
annﬂand theottle linkage at center of
eross-shaft. Bisconnect engine stop con-
trol &t fuel injection pump and remove
front portion of ped. Disconnect etearin
line at eonnection forward of el
housing and remove steering fine ¢lsmp
from engine back plate. Disconnect wir-
ing harness at main plug connegtion and
pemove  throtthe  crossshaft  bracket
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MODELS 1180-1290-1390-1490-1690

from chatch housing, Dizseonnect heater
hoses {if =0 eguipped) and fuel return
line, Dissonmect hydralic inlet pipe at
rubber joint on inlet fileer housng.

Ok right-haed side of tractor remoye
starter and throttle erops-shaft bracket
frarm chateh honzing. Disconnect throtthe
linkage and return spring.

O cab of flaf deck models disconnect
the three steering lines at fexible pipe
connections forward of cab amd remove
pipe clamp.

On non-eab medels remove the three
stearmg lines and disconnect fael line at
lift pamp. [hsconnect tachameter drive
r:'-ﬁllle

£ fronl and rear sections with
Emmlahle for separating tractor
:mri place wedges betwesn front sxle
beamy and front frame (remove axle
vents on front axies of front wheel drive
medels).

Remvove fromt drive shaft oo fromt
whes| drive models

On all models engage pho selector
lever, bft front of robber mat and
remove plate from front lower part of
flocer, Remowe bolts retalning top of
cliteh housing te engine and bolt from
fromt left-havd gide of cluteh hoosing
which ks fitted through engine back plate
behind left-hand steering line, Bemave
all bolte and nuts retaining front and
rear frames together, Rod frond sechion
forward carefully making sure all con-
nections are disconnectad,

Remove clutch assembly as outlined in
peragraph 244,

Using appropriate clutch  alignment
tonl (Fig. 141) to correctly poeition
cluteh dises, install by reversing remowal

roeedure, Tirhten clatch assemnbly o

heel retainivg bolts to 40 Mem (30
ft-Iha.) borgue.

OVERHAUL CLUTCH
Borg And Beck Clutch Assembly

247, Mark clutch pressure plate Lo in-
ner housing position and release lever to
prassure plate lug position for reassem-

E4—F——G
r—1
Al a 0
— |

d

Fig. 141 = Usa & pitct shaft made 1o dimessions
shows whon instaiVeg cluich dsssmbly In 168

mzdely

&, 38 mm
(LI hg BN

H. 25 SEL-h AW mn F. .8 min
[ 1 001 &1 .| {184 )

T, #0798 mn L. LR miw
1518008 | el L

Ik A4 4B7- 54T mn H 13.E mm
(1388 1T m.) W b

E. F6.0E nen i 190 by i5
(Aling i £ P Beird

bly in origiral pemtions anid remove g
ings (0 - Fig, 14£), then remove release
lever metuating plate (14). Remove ad-
Jueting screws (16).

NOTE: Following procedure for clutch
averhaul assurmes shop is nol equipped
with special David Brown chulch Tidtunm
K-812817. H speclal flxture la available
disregard fallowing procsdura and use the
apecial tool lor disassembly, reassembly
and adjustmani of cluteh as outlined inin:
structions furnished with tool kit,

Bemove engine flywheel and place
fiywheel on bench with duteh friction
purface up, Bolt cutch assembly on
flywheel with platea (8 4 and 6-Fig,
142) properly positioned wsing longg stud
holts and nuats instead of lar cluteh
cover retaiting ¢&p ECrewEs Eemi nidts
equally until cover i85 tiEnt apninst
Mywheel removing T 18inch nuts placed
under relerse levers during removal of
cluteh aesambly as stud nuts are tighten-
ed. Bemove pins (23) from levers cat-
ching mesdle roller bearings (24) as each
pin g removed. Taking cave studs do not
turn, evenly boosen stad nuts wndl clutch
cprings are fres, Then, remove studs
and ruts and disassemble cluteh urit.
Remove anap ring (18) and bearing (12,

Check relexse levers for wear on tipe
of Maberum pointe and penavr as needed.
Check all cutch sprnge and renew 3f
rusty,  dizeclored oF wesk. Spring
specifications are a8 follows:

Tranemizsion Cluteh Outer Bpring—

Part Wumber . o..ooou o vag I2012
1 o L ] T 1
Test at . ..., BE04 mm (2,60 inches)

G656 N (125 Ibs.)
Tranemiseion L]umh Crzber Bpring -
Part Momber. .. ..ocveisan- OER
Color . R T =
Testat . ..... .. 5.8mm (141 inches)
GOL M (136 Ths)
Transmission Clutch [nner Epring -

Port Wharmnber . . oocacweiina H251E
Cabor .. ... . Browmn
Testat.. ... " 66,04 mm [E 80 inchas)

366-37T8 N (80-85 Ibs.)
Pto Clutch Spring -

Part INiumber. .o ouvs-a 2SI
Ciolor . i R 1
Taeb b b i Er' J! i (2,28 inches)

521 N {117 ba.)

Ingpect pressure plate for cracks or
dmcoloretion.  Light  acores may  be
removed by resurfacing, however max-
i arnount of material remeved must
not excesd 0,381 mm (0.015 inch},

If eaparator plate shovws wear atily on
tranamission skle Turther life may be o
tained by reversing separator plate, Tf
separator plate iz scored or cracked b
may be resurfaced providing amount of
material removed does not exesed 0762
frie (0080 |neh) total for both sides,
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Paragraph 247

1. 3% 4 5%

Fig. 14f = Exploded view of Borg and Feck con-
faoous fype clelch ehowlng componsal parls

and thair redetlve poaliions.

1. Fiywhial spring % B
B Derasl b1 iwmmm Bcr R
B Thiwen plaie. pio IT. Laoekreak
4 pliic 38, | Thrasi
I Driven plate. m"r?wm
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Make certain separator plate 15 a free
aliding fit in flywheel teeth, A tight plate
will cause power take-off cluteh spin and
a very lopse plate msy rattle when pedal
ig fully depressed. A rattle in separator
plate 8 not detrimental to clateh opera-
tiomn.

Install pressure plate nto inner and
outer covers and check side clearsnes
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Paragraph 248

betwaen pressure plate Tuge and their
reapective shifs in cover. Bide clearance
must be 0,152-0.305 mm (000800012
weh). Cover slot clesrance bz
preased by filing and slots s be filed
smooth I wear ia Iight. If slots are fiked
jo merease clesrance, adusting serew
hibes st be endarged in outer cover to
175 mm (1 11 G-ineh) to prevent locknuts
from interfering with outer cover and
hreaking sdjusting serews.

Chack ﬂxrandj:ﬁ hushings in inner
eover and renew bushinga if threads ara
worn or bushings are loose. Mew
bushings -are available under part
number 962449, Mew bushings hie a
ElB-inch UMEF  thresd instead aof
1idinch ITNF threads as okd boshingz
had and all bushinge must be renewed
together to maintain balance. A swage
toal mast be made ag shown n Fig, 143
to matall new bushings. Drill out old
bushings using 127 em  (12-inch)
diameter drill. Counterzink  bushing
holes on outside of cover to 16.48 mm
{39/ 4inch) diameter at an angle of H0

. Press bushings in from ingkie
pover anbl bushing doulder 5 pressed
Hght ageinst covér. Tarn cover over,
support. hushing an an arvil and flare
boflow end of bushing wsing round
end of swage tool. Heverse amdi ke
gpigot end to firmly swage bushing mio
pocition. Align end of bushing with ous-
gide fara of cover using o amanth file

Cover and bushing must be sapported
on anvil during swage operation and &
press capable of at least 45 kN (five ton)

r-nsacitﬁ tvust be ueed.

heck push off epeinge {1 - Fig. 142)
and make sertain drive plates slide froe
Iy on shaft splines.

Flace flywheel on bench with clutch
friction surface up and equally
four 7.87 (0,310 meh) thick spacers an
elutel friction purface of flywheel. In-
atall saparator plate in flywhesl on top
aof 78T mm (0,310 imh]mawn, then in-
gtall four .87 mm (k349 inch} thick
gpacers of transmiszsion cutceh friction
surface of separator plate a0 each 837
mm (0,348 inch) thick spacer s just
ahove each 787 men (0310 inch) spacer,
Seu Fig. 144. Place a straightedge
peross center of separetor plate as
ghown; straightedge most be less than
BAT mm (0349 mch) thick. Flace
presgure plate on top of the four B87
mien (0349 meh) thick spacerd,

Place ¢lutch inner cover down over
release Jever huge on pressare plate and
insert the =ix ouler (large) transmEaion
clutch springs through holes of inner
cover. Insert inner springs inskle outer
speings. Flase the six pbo ciutch springs
af boases of inner cover, then place spr-
ing cups over sprirgs. Carefully place
clictel cover down over Spring cups s
Tuga of pressure plate. Turn aezembly s
necesasry s cluteh cover bolt and dowel

Flg. 144 —Cross-sachional
wiaw showing plecamaat af
FpHcur ang Sinaighbadge fay
assembly sdjpsimaat of
eluich. ddd thickasss (I} of

CASE(DAVID BROWN)

& o moagune:
manrl (¥} fo cbiain refesss
Taver halglei (XL Vary shime
ai location shown fo adjust
lover bolght o dimensions
outlimed in dnxi Raler fo Fig,
142 for nwmerical legand,

pin holes are alipned with £ywheel, tak-
g care spacers and strajphbedge are
niot moved oot of proger pogition. Insert
long studs throwgh cover bolt holes inte
fhywhesl, thet install and evenly tighten
atud nuﬁ; unﬂtﬁ cover fange is tight
inst ;
HETBI"ISI.I'.HH ﬂmtdle roller  hanri and
raller into each relsase lever ana install
release  levers, anti-rattle springs,
release plate and springs. Using 2 press,
or some other mesns, actuabe releasze
levers pix times to be cortaln release
linkage iz seated, Take care spacers and
Sn'ajﬁhteﬂge ars not dislodped.
Beferring t¢ Fig, 144, measore
distapee (1) between lower face of
release plate (15) ard top of atraight
edge. This measurement addad o
thicknese (%)} of qtrmghted?(e gives
cluteh release lever setting (X} which
ghowld be S8L96 mm (2845 nches) on
11890 models and 7734 mm (3445 in-
ches) oo 1290 and 1390 models. Shims
(10— Fig. 142) are added between clutch
eover and relesse lever staps (11) to in-
crezse release ever setting or rem
tr decrease setting. Shims are available
in thickmesses of .05, 0.07. 0.25 and

Fig. 143 — Expiodad wew of

2784 mm (11 Inchj eluieh us.

od aa 1280 and 1350 models
with imgupsndant pho.
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050 mm (0,002, (.00, 0.010 and 0.020)
inchl, A wvaraton of (.05 mem (00401
inch) in shim pack thickness will changs
relense lever adjostment appreoximeatsly
(L1143 mm 00045 inchy. Take ralense
bever messurement at each lever and ad-
just all levere to as near equal height as
pragsihla.

With release lever stops correctly
shirmmed, place T1G4nch nuts between
outer ends of release levers and clutch
cover, then loosen stud pute  ungil
spacers [T1Einch nuts) take up Bprin
tension, Remove stod puts and =5
and coateh the eight spacers and siraight-
edge, Inatall flywheel and elutch
azsernbly ag outlined in paragraph 245,

Models 12901300 With
Independent Pio

248, With cluteh removed, remove
engine flywheel and place fiywheel on
bench with elutch friction surface up.
Placa pto friction dise on fywheel then
install cluteh assembly on flywheel using
nene S16-inch 1THE « 7 inch long stud
bialts, flat washers and nuts, Bemove Lhe
mix cap screwa retaining clotch cover 4o
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MODELS 1190-1290-1390-1490-1690

sepirator  housing, diseonnect plo
relegas levers (IB—Fig, 145) from eye
balts wmd disconnect transmEssion clwlch
relespe lovers (28) from lugs oo Grans
misabon cluteh presaure plate. Hold stad
boltz from turning while evenly loosen-
ing stud nuts. When free of all spring
pressure remave nuts and disassemble
chutzh,

Trarsmiasion  clutch  friction  dise
thickness (new) is 838 mm (LA inch)
amd plo froction diss thickness (new) =
218 mem 00,520 inch), Cheek clutch spr-
s apainst the followkng specifications:

Transmissbon Cluteh Springe-
Part Hmnkmr[qmdarﬂ Duty) GRAZEZ

Color . - WialetBlack
Test at . 420 mm{l A inches)
368 N (150 Tbs)
Part Number {Heavy Daty) .. . 626211
[ T e KRS BufffBlack
Pto Cluteh E]:nrm:.r—
Part Mumber. ... owvevoon GEE209
Testat .......35.E1 mm{1.41 inches)

S85-620 M (131-140 lba.}

Beaszemble clutch with new parts as
requuired by reversing disagsembly pro-
cadure. After cluteh i= fully azsembled
on fywheel, adjest tran=misskion releqss
bover g juating screars ae face of roloensn
plata (20 —Fig. 1456)is 132 46-136.TE mm
{6.816-5.888  inches) from face of
fhywheel, Adust pio clutch links so pto
redease plate (31) face i 1592616180
mm (H.E7-0.37T mches) from face of
fhywheed. Be sure bnkagoe lockols and
clutel cover to separator housing eap
acrews are thpht, then remove elatch
from flywheel. Install fywheal on
emgine crankshaft amd peinstall chteh,

Laycock Clutch Assamblies

249, With clutch assembly renwvaﬁ.
remove  engine  flywheel and

flywhesl an & bench with clutch [rl::::lm
aarface up. Place pto clutch disc (1—Fig,

L e, pa
2 |"'||'£.l|.rv|ﬁ|l.|.l\.||ln

%ok

9 0

]'H'I\-Hllh' waher 2.1
o Pressure plae. travsiikoen =1 dlhwling ok

146) in fywheel, then bolt clutch
a-zs.emtuly o flywheel, Mark elutch cover
and both bllﬂuﬁum plates so cluich can be
renssembled with parts in same posstien
te makntain balance, Remove transit
staples installed during removal of
clitch. Remove pto releass lever pins
(22—Fig. 146 and anti-rattle springs
(213, then awing plo release levers (20)
outward beypond clateh cover. Hemove
transmission release lever pins (17 and
pall springs (14) oot until they clear
holea in peleasa plate (B Then, lift
release plate from levers (16} and core-
plete remeval of devers with rollera (16),
Laogen bolte retaining chitoh to fiyrwhesl
evenly nntil sll spring pressure i raliey-
ed, then remove locknuts using an Allen
wranch and remove adjusting scraws
(13} If mecessary, complete removel of
reteining  bolts and separate  claoteh
aemembly while noting pozition of Balle-
villa washer (8} and insulstors (111
Links (18} can be removed from pto
pressure plate (2), if necessary, and note
hodes in links are offsed toward center of
eluteh,

Check all pivat holes, release lvers,
adjustar serews and lever thrust plate
for wear. Check pressure plates for
distortion, heat cracks and zooring.
Make certain frictbon surface B flat.
Trarsrmission pressure plabe minimum
thickness k= 24 55 e (0966 nchy, Any
or @l of thess cornponents may be
machined providing  total  maximuam
material removed does not exceed 102
o (00 ineley and mindmen thickmess
and maxdimum deptha are maintained.

Check gide clearance hetween higs of
pressure  plate and =zlots in  cover,
Clearance should be 0.254-0.457 mm
(010,018 inch). Check thrust springs
ageinst the following specifications:

Prrt Mumber, . ... ..., ... K-85181T
gnlur[. ke o s &3 Fink
s ,.mgm ............. EE. mim
1,51 inches)

Testat ..., B mm {1 1R inehaes)
ST L‘ (RO The.)
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Paragraph 249

Check Believille sprin inst the
Tolbowrin spmlﬁcatlmqa.: s

Part Number. . .......... K-3525098

Firoe Heggght ... _. . 1010820 mm

((LEO0(LERE Tneh)

Testat oo oo oo 335 mm {0L1591 inch)

SEOG-6450 M [1230-1450 e

Check all bearings for smoothness of
operation. fit in boree or damage
Renew as needed.

With flvwheel on bench, clutch friction
surface up, place pto chateh dise (1—Fig,
146} in flywhes with long hub toward
flywheel, Place pto pressare plate (2) on
pto clutch dise with friction face down
and install insulating washers (11} and
pressure springs (10), Plase Belleville
gpring on pressure plate with concave
side wp foulside diameter higler than i
side dipmeter),

MOTE: Belleville spring is looated anly
by recasses in pressurs plate.

Azgemble pto levers (20— Fig. 146)
and links (18] making certaln links are
inetalfed to plo pressuve plate with off-
set of holes toward center of clotch
Flace remaining inaulating washers (11)
in spring seats of pressure plate (4L
Then, while aligning: prewvioualy made
aligrmant marks, set pressore plate {4
O PreESIare 5=|1r'i:ng;s- Moke cortmin all
springs (100 wre on insulating wishers
(11). Place transmission dise (0) on
preszure plate. (4] with dished  hub
toward gaure plate. Insert ap-
propriate phlot shaft throwgh bath cluteh
dizes and nte pilot bearing in fiywheel.
Install bearing (T} in cover (B, aligm
locating marks and mstall cover over
presaure plates. Insert retaining bolts i
their holes turning asgembly as
mecensary to align bBolta with corpect
holes in flywheel, Tighten bolte using a
criss-cross  pattern untl pie  eelease
levers (200 and springz (21) can be in-
stalled in evner

MOTE: While fightening bolis it =
essentlal no binding oocwrs betwesn
prassume plata lugs and cluich cower and
that Belleville washer s cormeatly seated
in regess of iransmission pressure plate.
Balievilie washer can be seen through e
tilation shals in cowvar.

With pto levers and springs installed
continue to tighten cover bolts until
cover B Hight apainst fywhesl, then
ramonve  pilot  toel,  Install  admsting
serews {18), but do not tiphten. Assem:
bie rollers (16) in transmission refense
leviers (15), posithon levers in cover, then
position pelease lever plate (B) over
release levers so emds of plate snter col-
outs in ends of releass levers, Push ongr
efada of s.printﬁ {14} it lewars {over
roller) and insert end of springs into
hales in ends of release plate. Aligm =pr-
ing locps, holes in release |levers and
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Paragraphs 250-253

hodes in cover, install pms (17) and
secure with washers and eotber ping.

Whike clutch 15 still mousted on
fiywhesl adju=t release levers (207 by
furning jasting  serews (28] while
holding  ra levers  doam  umil
digtanee from edjusting screw to face of
fiywheal iz 130,18 mm (5.125 inches),
them tighten loclkmit. Hold down Ormiy
on relénse eves plate and using sqeare
end of adjusting screw (12}, torn ad-
mstng serew as required until distance
E:G:; flywheel face to release plate (s
104,24 men (4.125 inches). Then, tighten
Jocicnt.

Ee sure ench set of levers are adjusted
equally and install transit staples te pto
levers tn ensure Belleville washer does
nat slip when removing clutch fiywheel
oz dumng subsequent handling.

With relense levers adjusted and tran-
sit staples installed on pto release levers,
pamore cluteh assembly from fhoehes)
Install Mywhesl on crankshaft and in-
stall eluteh &s outlined in paragraph 245
o 247,

TRANSMISSION

All models with synchromeeh trans-
mizsion have g three forward and one
TEVarse gear sacbion and & four Ft_'I-EEd
range section providing twelve forward
and four revesse pear choices. A gyn-
ehromesh hub between second and third
Fur permilia on the mowe gear shifis

porn Siesl Lo second, second to third and

o dowr shift on the move from third tn
seoond by depressing foot chaeh ard
ghifting.

Power shift is available on 1480 and
1650 models and oonsists of & three for-
wapd, ome reverse mecharical gear see-
tion coupled with a four spead power
ghift section providing twelve forward
and four reverse speed choices. Front
foury spesd planetary eaction 0%
hydraulically controlled and  changes
between any of the ratioz can be made
while tractor i in motion without use of
tranaetission clutch or engine spesd
change. Gesr {ranga) speesds are selected
in conventional munner =nd Crinsmmis-
sion cluteh st be nsed.

SHIFT LEVERS
All Models

260 Transmbssion or eange selsctor
lever (Fig. 147) assemblies mug be
removed as separate units Irom
Eransmission top covar. Models equppied
with platforms or cabs vary in construc-
ticn, however basic design is semilar to
1190, 1290 and 135 maodels shown in
Fig. 147.

ift rods are carried in transmission

56

assembly end plates. Befer to trans-
mession overhaul re for pemovil
and assarmbly of shift rods and forks.

REMOVE AND REINSTALL
TRANSMISSION

Models 1130-1230-1380

251. REMOVE. Remowve muffler,
precleaner, engine side covers and
engine cover, Remove throttle hand and
foot control rods and retarn springs.
Disconnect fuel lines, necessary power
ateering lines, tachometer drive eable
and all necessary alestricsl connactions
to remove fuel tank and instrument
panel, Remove retaining bolts from in-
strument paned and fuel tank and
PERrYe,

If equipped with patform or cab,
reroove az otlined in paragraph 415 o
416

Om all models remove remote walve
eouplers, hoses and bracket. Disconnect
dralt sensing cabie at upper link sormes-
b, Remove deawhbar support and
driin traosmission.

O 1190 and 1280 models, remows

Fig. 74T = Expiodad wiaw of mmpn amnd irinsms-

slom aaleclor fevars for TT80, T390 sad 1380

madals. Platform and cab squipped Modais T480
oad 1689 avwe smifer

I, Haoh ]

4, Bogalaing ring 157, Homer reg
4, Latar 18 Leswr

i, Boat 149, Ly
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7. Eal lavssing B, ket
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1% Gasket 28 Washir

T4, Lo plag 2B Seipcior bube
1% Rell pim . Backisclor

16, Kneh 1. Bl pa

CASE (DAVID EROWN)])
vacuum switeh from bottom of pio bous-

INg.

Um all models attech a hoist to pto
howsing, remove retaining bofts and in-
etall two puide studs, Slids housing back
on eftuds and remove. Remove sheering
cylinder bracket, if s eguipped, and pto
drive shaft,

262, On 1190 and 1260 models
remove  hydeaoliec pamp, bolts  from
bracke! on pressure line and pomp sup-

e,

%P‘!ﬁ models, support each side of
tractor and ralse back end and support
at center. Remove left and right tires,
whesls and final drive assemblias,
Rermove brake assemblies, right-hand
zeal, differential lock sleeve and spring,
Remova transmission dipstick and
transmission and range selecior lever
asgarnblies from cover. Remave moun-
tingr holts fram transmission cover and
rear axle suse. Remove wedge and shim
frore in front of teansrmission cover and
PEITIOVE COVEE.

288, Disconnect differential lock and
hand heake linkage. Connecs: hoist to

Fig. 148 Expioded viow thowing amd plajes,
shit rocs sod skl forks eeed od 7180, 1290 G
T30 modeis, Mogeln 1480 and TED0 ave edrilae

Tiep rowsr 1%, Bl & B shift fark
e 17 EHI ek
4. Hoehirgr 15 Blrwedmarrral abifi mal
b S 19, Bebiseis
£ Mourding balts 23, Rall pin
T. Tl vas 21 Deetcril lal
B Ciffercnisl cap bl Divtont spering
B Dotiom T AL vl
1 Bl & £l el ]

12 09 & roverss pelwior
1% 0ol & orewerss shill

ferk
14, 5ol & rerowree Kb Fuad
15, Grar lack

B FE
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MODELS 1190-1280-1390-1490-1690

rear housing, retnove retaining baolte and
remove rear housing  assembly from
main fEame.

Remove ubrication line from trans-
miigaion. Hemowe mounting bolts
{6—Fig. 148) and bushings (4] from
Lransmission, correct hoiat just ahend of
differantial assembly, rermove metaining
holta from front bearing carrier and
remove transmission sssembly.

254, REINSTALLATION., Clean all
forcign material from gesket and
mating surfaces. Taing & howst, natall
transrmission i main frame, Install
mounting bolts  (6-Fig. 148) and
bushings (4) and tighten bolts to 163
M- (130 fE-Ibs.) torgque. Uzing a feeler
EREn IMeamure gRp brbwrper end pl&tﬂ {3}
and lower face of mounting bolts (6)
head as shown in Fig. 149, Correct
clearance. ig 0.07Ta2-0.5080 rm
{0.003-0,020 ineh) and is detesmined by
numbser and thickness of shims (£) bet-
woen maanting balt (8) and spacer ().
Apply sillicone base sealer to 0" Fing on
support sleeve and install sleeve retain-
ing bolts. Tighten to 23-27 N-m (17-20
ft.-Tbs.) torque. Appy gasket sealer to
front mating surface of resr axde
sagembly and maing A hoit, install
spsembly. Tighten LZ-inch mounting
bolts to 108-130 B+m (B0-96 £ lbs.] tor-

and 5F-inch mounting bofts to
H-244 Mo (150-180F fi-lhs) Lorgue,
Connect differential lopk linkage and
hrake rod adjusting and loelcing nots.

On 1190 and 1290 models, install
pamp - support plate and gasket.

o606, On all medels apedy pasket sealer
to upper surfree of rear axle housing, i
atall bricating line and transmissin
cover and rasket, Install all =de and
rear cover bolts, bat do not tighten.
Dirive wadge and shim into gap at front
of cover and inetall cover front bolta,
Tighten rear, then side and froat cover
mounting bolts to 108130 N-m {30-3%
fr.dbs) torque and push new sealing
gtripa into each side in fromt of trans-
mizsion covar,

266, On 1190 and 1280 models insdall
hydraulic line bracket and mounting
bolis, “07 rlng and hydraalic pomg, Con-
nect intake tuba mnd tighten pump
mounting holts to 4857 Nem (30542
ft.Ihe) torque and install lubricating
line bracket.

On all madels, install spring for dif-
farential lock in nght side axle openmg
and install differentlal locking sleave us-
ing =pecal tool (CAB-1633). Wire dif-
ferentinl lock pedal down until final
drive & installed. Install left and right
axbe housing seals and brake shoes, In-
stall final drive assemblies and tighten
maunting bolte to 58 Nem (50 fi-lbe.)
boerque. Connect parking brake finkage

and fnetall tires amedl wheals. Tightan
whesl nints to 190 N-m (144 {t-1ba.) tor-
e and rernove all stands and supparts,
Install steering evlinder bracket (i so
aguipped),

o57. Install puide stods and new
asket on rear mounting feee of dif-
ferential housing, Install pto drive shaft
using care not & damage oil seaks. Plooe
pto in peer and using a hodst install
housing assembly, turning pto shaft dur
ing inetallation o angage Elump ERar
Hemove guide studs, install meunting
boltz and tightan to 102 N-m (75 ft.-lba.)
Largiae,

Om 1180 and 1290 models mstall “0°
ring on vecuam awitch, lubricate and in-
stall gwiteh and gaskat.

O all models install drawhar support
brackete and drawhbar, then connect
draft sensing cable. Install remdodie
hoses, couplers and brackets, Install
trararmission dipstick and range and
transmassion  gear selector lever
gssemblies. Tighten mounting bolta {o
2327 Wem (17-20 ft.-lbs) torque. [natall
fuael tank, instrument paned and make all
necessary connections. Connect aupply
lines to power steering contrel valve, if
e equipped, then connect throttle
linkage and return spring. Install engine
cover, cab or platform as equipped,
enpine side covers, muffler and pre
cleaner.

Change tranamizdion filter, fill Lrans-
migsion with specfied fwd and adjust
brakes.

Models 1480-1680

258. REMOVE, Remove cab or plat-
form ae outlined in parsgraph 415 or
418, Remove fuel tanks and drain trans-
miigaion, Dhsconnect all hydraule boses
and limae from remote valve and remove
remote valve assembly, Disconnect the
two hypdraulic oil line couplings at right
gide of feame. Remove support Dracket,
remote couplers and hoses. Bemove
cable from draft sensing unit. Hemowe
atl Alter honaingr and of] linea. Remove
check chaing from cdrawbar support
hracket, stabilizer bars, lift links and lift
arma. Romove hitch plates from pto

housing noting thickneea and location of

ghima, Connect a hoiat to each side of
pto assembly, Hemove pio hopsing

mounting - bolts, installing two puide
studs and remaove pto houging. Remove
pto ehaft_ :

pe8. Lift and support rear of tractor
s0 fires are off
gtandd on each sido of tractor,

Rermove rear tires and wheels and calb
or platform supports and atfach o hoist
i Gnal deive, Dhseonnect braks hnes and
eap openinge. Remove left and right
firal drive assarmblies.

https://tractormanualz.com/

und. Install sopport

Paragraphs 254-261

Om 1490 models, push differential lock
sleeve inand doan to disengage from
gelector forl and remove aleeve and spe-
ingr.

On 1690 models wse two pry bara, go-
ing through axle housing rear opening
and move differential lock return spring
out of differential and into lock sleave.
Spring and sbesve must be completely
disconnected from differentinl so rear
axle houslng can be removed.

Fommove tranemission and range selec
tor assemblies and transmission cover
balts. Remove wedge and shime bet-
ween  Lransmission cover and cloteh
heusing, Mote number and thickness of
ghima, Lse a hokst and rernove cowver,
Eemove transmission lubrication line,
Attach a hoist to axle housing, remove
mounting bBolts and housmg, Remove
differential lock return spring and bock
sleeve from inside resr axle hoasing of
16540 madals

260, On all models, remove snap ring
from ETaave i elateh shaft amd moe
eoupling forwand.

Om 1490 models equipped with David
Brown front deive axbes, remove sell-
Iocking st (39—Fir, 300 amd bolt (3T)
arvd move coupler rearward to
tLranemissionm

O 8l models, remove weuteal start
planger {27 and 28 = Fig. 14%) and steel
Feall (263 from exeh planger hale. Attach
5 hotst b transmizaion jost abewt of dif-
farentinl and remove mounting bolts and
bushings. Hemove transmission from
fravme.

Retmove transfer gear bos coupling
fromy - tranemission outpat  shaft on
models equipped with front drive axles.

251, REINSTALLATION. Cloan =l

foraipn  material  from  gasket  and
mting sarfaces, :
On models equipped with David

Brown fronk drive axles install transier
pear hox drive coupler with end havin
amaller outside dmmeter end tows
{PANEMESEICL

Om all models, use a hoist and install
transmession. Install transmizglon
mounting bolie only, lewve bushinga
{4~ Fig. 148) off, Tighten belts ta 163
Mem (120 ft-ba) torque and chesk to
soe that both front housing lups are in
cemntact with frame,

If front housirg hygs do Bot contact
frame loosen all four transmisskon rous:
ing gelf-locking nuts wnd push transmis-
zion houzing down o frame. With both
front housmger lugs contacting frame
tighten housirg self-locking nuts to 95
M=m (70 1L, ) borgque,

Remove transmisaion mounting bolts
and install bushings, Reinstall balts and
bghten to 165 W -m (120 ft.-fks.) torgque,
Using & feeber gage check clerance beat-
ween maunting bolt head and rear hous-

T




Faragraph 262

QulTo=0F. 0508 m

I SeLY {0.002-0.020 inch)

AR

Fig. 143 — View shondag gap of 0E7E-0.500 mm

SO0 fechl Botwesn mownting bol amd

resd howsimg. Clesrasop iz dehesmined by
embar amal thlokness of shima,

irg aurface as shewn in Fig. 149,
Clearance should be 00762:0,5080 mm
(0. 003-0,020 meh) ard s determined by
number ard thickness of shimz.

Slide clutch shaft coupling onto input
gear ard mstall snap dog in groove on
ehatch shaft. Measure dlearance betwrsen
elateh shafl soumder and anap ring and
add or subtract shima until proper
of 02031018 rmm [I}DEIB-&MI- Inchy is
reached. Bee Fig. 150

On  models aquermE with Dhavid
Brown feent drive push transfor
gear how coupler fcnrwarl:l and install bokt
(32— Fig. 30 and self-locking out (37).

On models equipped with Carraro
front drive axbes, mdjest Lrsnsfer moar
b shaft to Lranamiesion dreive coupler
alparnnee ok artlined n anag‘raph 4,

On 21l models, install transmission
lubrication lines and place one stee] bal
in each meotral start switch plunger
hole. Install plungers for oewteal stard
B'.ﬂtch

Iy pashet sealer around each bole
and own center of transmission moun-
ting flange.

O 16901 models, install differentil
ock sbeeve mto right-hand side of rear
axle housing. Groove in diffarential lock
saeve mist be ddigned with differential
lnck selector fork mside housing,

O all modela, install rear axle howsing
to transmission housing making certain
lubrication supply habe maxle assermbly

.1 .014 =
10, COR-0.040 drcn)

T
e -.ll-‘.\.\."\..\.\\‘ﬂ'l'

CLUTCH DR ESHAFT

Fig. 180=Vlow showing proped space of

1008 e [ 0000040 fnch] Bedwarn snap

ring Bnd coupler %rﬂmn ahalma undil
E
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[z pormectsd with trangmission hibeis-
tire tube In transmission Gase.

NOTE: On 1880 modeis, make cerfain
small diameter lubrication tube in rear ax-
It howsing ko installed info small hole in
lubrication flanga for pio shalt.

On all models nstall mounting bolts
wnd tuts &8 guide studs sre memoeeed,
but de not tighten excessively at this
Eiee.

On 1690 models, install one end of dif-
ferential lock retumn spring into right-
hand side of differentizl assembly and
compress and install remaining end inte
differential Jock sleeve. Insert spesial
tosl CAS-163% into right-hand =sde of
rear axhe housing so it engages mbernal
splines of differential bock slesve. Lift
sheve and engage with differentizl lock
gear ring by turning Gl Outer groove
in slpave mamst be engaged with differan-
tHal bk sehsstor fork. Look through
riphthand rear side of axle housing and
make certain sleeve is engaged with
galector fork. Wire difforential lock
lirkage In engaged position and remoore
tood.

Om 14890 models, install differential
loek refurn spring inbo CRFTIER COVEF
through axle n right skile of ade
housing. Flace specil tool CAS-1655 in-
to internal splines of differential lock
aleewa amd inserl I:Il.ﬂ'u.lgh a¥le hola
riphi side of axle hopsing. Push sleeve in
and down with tool and engage fork
with progwe on eleave, Push sleeve in un-
til it engages internal splines of differen-
tial carrier cover, Wire differantizl lock

hT:-ka;_::'e in emgaged position and remove
I':HIEII models, Wrhten 1/2-inch rear ax-

- la mpunting bolts to 108-150 N+ m (B0-96

fiolbe) torgue and SB-nch muts and
bolts to S030404 Bl (150-180 ft.-ka )
torque, Lobrsate and install *0" rings
on left and right final drive mounting
flanges and ingtall final drives, tighlen:
img mounting bolts and mats Lo 108-130
M-m (8096 ft-ibs.) tu:ur*aw Fr.cmuw
wire from differential | niknge,
gtall brake lines and cab or platform re:lr
supports, Tighten support bolts to 203
N-m (15 ft.dhs,) torque. Remove sup-
port stands and jacks,

Make certain all ehift rods are in
nautral position and ingtall gasket and
trangraizsion top eover. Inastall wedge
and shims between transmission cover
and clutch howsing, loosely install all
transmission cover bolts and bghten
1/2-inch transmission to axle housing
halts b 10E-130 M =m (S0C06 ft.-Tkbs.) tor-
que and 5B-inch bolts to 2244 Nem
(150-150 ft.-lbs.) torquee, Tighten trans-
mission cover to frame bolis to LS-130
B (B0 £ -bs, ) torgque. Drlve wedge
andd shims down wnldl tight and tghten
hiolts o 108100 N - [B0-96 Ft-lha.) tor-
que,

CASE (DAVID BROWN)

Tnstall transmizsion and range selec-
Lor mssemblies making certain selector
Fode engage actustors and tighten re-
talning bofts to 22T Ne-m (1720
fl.-dbel) torgue,

Inapect pho shaft and remowve any
barrs or sharp edges and install with
larger pilot bearing diameter, ten spline
end, enpaging chiteh, Install two guide
studs in wxle housing and install gashet.
Place pto n engaged position and turn
pto ootput shaft to engage splines of
slidingr gear as pto assembly (s metalled.
Tighten mounting bolts to 78 N-m (64
£t ) tore.

Install “0" rings and gasket. and install
remobe valve agsembly tightening mosn.
ting bolts o 4857 Nem (35:4% fl.-Ibs.)
torque.  Inatall "0F rngs in ol lne
fsnges and bolt line, From front pump
outlet o combining valve, leosely in
position. Install hydraokic ol filter hous-
ing and ol bine from filter housing to
combiming  valve, then tighten bolts,
Connect eoupling between oil filter line
and relief valve line and coupling bet-
ween comidning walvis liee mwd retief
valve line. Tighten couplings and tghten
eoeely inatalled bolts at Front ol pump
outlet on combining wabve. Install cable
for draft sonsmg unit aml connect
hydraulie line from rocicshaft eylindar on
remofte  valve, Connect  all remots
coupler hydraulic hosas and speplar sup-
peiorl hirsselest.

Install drawhar hitch plates  and
ghims, lower links, lift arms, check
chains amd stabilizer bars,

Clean internal inlet oil filter and 01
transmission with 42 L (44 gie) of
specified fhaid,

Rleed air From brake system and ad-
just brakes as necessary. Install fuel
tanks and If equipped with platform or
b matall as outlined in paragraph 415
or 416,

Power Shift Models 1490-1690

262, REMOVE. Remove platform or
cah, if w0 equipped. a8 outlined in pars-
g'rﬁph 415 or 416. Remove fuel tanks

drain transmission, 43 L (44 gis.)
Altach support stends on each side of
trnctor shead of steps. Disconnect wir-
ing gt ponnecter located at instroment
pam-.r j'us-:i above  hirsles p:_-.l'lsl.la ki
retnove  larness  bracket just below
pedals, Disconnect neutral start switch
apd remove tranemizsion dipetick
Remwve rangs andd power shift selector
asmambliss. Remove transmission cover
fromt bolts and drive s wedpe and shims
from bebwest front of cover and clutch
housing, Note number amd thickness of
sliirms.

[Mseonnect all hoses, supply ines and
linknge from remode walve assembly
Remave all bolts retaininge transmizsion
cover arml nse & hoist to remove cover.
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MODELS 1190-1290-1380-1490-1690

Desconmest all ol lines from power
ghift eonteel valve d—Fig. 1611, mark
seence valves so they may e reinstall-
ed in their original pesitions and remove
fromt (15) and rear (19} sequence valves.
Remove power shift conirol  valve
azzorphly, Bemowe rear lubrication line
and tranemizsion monnling  holts
(6 Fig. 148} and bushings {d).

[isconnect hoth  hydraule nes al
umions on right side of main frsrme,
Remowe dralt senzor cable and hydraulic

-

Fig. T87=Wiew of power

shii conirod valve, feoal and

reaEr Agguemse wAlves and
ralgtad il lmes.

1. Adsting screw

2, Bpra i

3. Il.t'brlr:'-nm piurger
d. Costrod vl

5. Fips

8. Flig

T, Peastrirtrr pirde

4. Pip, felF Eeglenoe
P i TH—

1. Fipe, front ubrkation
11. Pipe, fromk soqenes
12, Sealing wasier

1% Begucrer vaker

14, 0 ring

L& P, fronl beskis baod sylnder
1T. . Feqar oy band
1K mng

18 Soaqierwe nahm

o0 Phg

4], Detemt mprring

2% Dbt nll

238 Pipe, comneriir o wahm indai

ofl [lter azeembly, Remowe all romote
entpler hoses amd mounting  bracket.
Remove drawbar and drawber sapport.

Femowva pto housing mounting bolts,
install bwo raide sbds, engage pto and
uae @ hoist to remove pte housing
ng&emhh.r Remove Pt drive shaft.

A eonnector plate (Fig. 152) mast be
made locally to dimensons shown and
installad as shown in Fig. 156,

Connect & hoist and chain te wpper
front corner boliz of power ehift onit,

1
bl oem—2 —

L

. ¥

Fig. 152 = A cowaseior plofe
musd be fabricated fcaly
from  “Wefach ek slaal
plate ra spaciffoations
showen amd wsad o spil iree-

\_‘I\ sbona e sgpbine

@_ &Ml transmissions.
i

1. HSLE i 112 6]

2 T4 EIE ren i-1R2 IR)
i 15k v (70102 bn.d
A, J 525 min (138 In )
B LT mm =12 .}

Flg. T53=Mpuni connscior

taxl.
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plale as shown. Hefer o

Paragraph 263

remave conmecting belts and sted mits
from rear axle hoising and roll rear sec-
tiom out of mamn frame. Flae support
Iz_;r.anl:.l under range gear b gnd remove
sk,

Abtach a hoist to power shift wnit so it
will be batanced when removed, pemove
the four 172-mch stud nuls at esch frort
corner and pull er shifl, assembdy
forward and off the studs o rerove,

253. REINSTALL. Clean all foreign
materml from %I:uket ari] making sur-
faces and use a hoist te power shift unig
an meunting stods, Tighten all retuinieg
nwta ta 102 M-m {Th ft-bs ) torque. Ap-
ply grasket seaker to and of main frame
anid sifieone baze sealer to the two front
“¥" ringa at front of power shift. Using &
hoist roll resr saction of tractor forward
engaging power shift shalt in splines of
gluteh dize until main [rame ende con-
iart rear axbe Bousing. Install and
tighten sl retaining belts and nuts fo
W2 N-m (75 ft-lba) torgue. [nstall
transmisslon  mounting  bushings ard
bolits aml tghten fo0 163 M@m (120
fiJbs ) torgque. Remove connecting plate
(FigF. 158.).

Remove any burrs or sharp edges oo
pto drive shaft and inetall. Install two
guide studs and gaskel at rear axle hous
ing and wse a howst to install pto housing.
Tumm pho ouabpat glvalt with a0 PT'-:I!_'HEFI.'-'
e emragre pto drive shaft sphimes with
pto sliding gear. Tighten retaining belta
b TH-B7 M-ne (54-64 flelbe) torgue. In-
stall deawbar supgport and drawbar,

Connect deaft semsing eable and iratsll

pemote  eouplers, hoses and  support
bracket. Tighten support bracket retaimn-
ing bolts to 108-130 N+m (80-96 t.-lbs.)
torque,
Install hyrdraulic filter assembly med
r.i[_l;'htnn retnining bolts to £8-5T M =m
(BE-4% fL-The ) torgque. Plase *0" ring in
flange of filter supply line and conmect
Tisve fightaning bolts to 48-57 N m (3542
ft.-lba) topque. Conmect both hydraalic
limves at unicns on right side along main
frame and install rear lubrcation line on
top of range gear box,

Install power shift control valve and
tighten mounting bolts to 46-57 N-fm
[GE-42 ft-e) torgus, Connsct control
vilve supply line (22—Fig. 151}, froat
[uhricatian Gre (10} and retaining cottar
piri (5), front sequence valve (13) and
supply line (11} redr sequendce valve (15)
and supply line (B) and making certain
regtrictor plugs (16are in front {16} and
rear (17} planctory brake lines install
hoth planetary brike lines. Apply gashet
zealer to rear axbe sealing surfmce and
nstall new gasket and transmission
cover leaving mounting bolts loosely n-
stafled. Clean rernote valve mounting
aurfnee, install “07 rings on wabee spoals
and install gashet and ramode vakhra
pesermbly, Tighten mounting bolts to
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Paragraph 264

46-57 I-m [BE-4Z fi-lbe.) torgue. Con-
nict: hydreawlic live feom hitch cylmder w
remate walvs, Inatall remote valve supa.

rline and tighten retaining bolfts to
T M m {17-20 f£ Jbﬁ_:lt-l:l.l.'qll! Coa-
pert walve linkage

Tighten the three 1/Zinch rear trans-
misgian  pover retn.m'irb; bofts and &l
sover gide bolts to 108130 N=m (80-95
ft-lba.} torgque. Tighten cover Hilddnch
rear retsining bolts to 203244 N-m
(150180 f1.-lbe.) torque. Install wedge
arrd gfim between front, of tranamission
cover and clutch howssing, natall bolte
and Ggrhten to 108130 Mem (R0-06
fehs) torgue. Install range and power
shift selestor assemblies making certain
selector rods actuators and
shrhten mmounbing ts to 2E27 N'm
[17-20 fe-lbs) torque. Connecl wirtmgr
harness and install harress bracket. In-
stall franamission dipstick.

Irstall fuel tanks and platform or cab
% -itlined i paragraphs 415 or 416.

: Eransmizsion filter and fill
I‘.H:1:m1uin|1, 4 L {44 J with
specified  fuid.  Remove EUpERHL
gtanis,

TRANSMISSION OVERHAUL

Models 1180-1280-1390 With
Synchromesh Transmission

264, DISASSEMBLY. Place trans-
misgion in & suitable transmission sup-
?ort stand and remove meunting bolis

rinn redr Dewring carrier (3-Fig. 154),
then remowve inpat shaft (1), Remove
&rop ringu ard front hﬂn‘rirq; CRFIIET.
Remove rear bearing cacrier (3).
Remeve seal (2] and *07 ring (7) from in-
gide input gear (5], Hemove snag rings (2
and €) and remove inpat gear (5
Baemorsd “0" ring from front bearing car-
Fier and zen] from inside front baaring
Carrier.

Bemove roll pirs from shift fork and
selector faw on highislow and lewfelow
shiflt rall. Sea Fig. 165, TTae = soft metal
rod to drive highfalow and Jow'elow shift
rail toweard redr of transrmiseion just far
EEHT to remove detent ball and spr-
Mg, shift rail, selector jaw and
shift fork,

Ramowe eoll pin from highflow range
ahi:!t fork (Fig. 155) and remove ghilt
rail, detent ball and apring, arF A
hift fork, i

Use wonden wedge to lock differential
aszsemibly and noting pinion nut
{B1=Fig. 154) has left-hand threads,
ramave mat (21}, washer (32) and bear-
inyr eone (28).

Bemowe the three roll ping from shift
rails and remove rails using care to
cateh detent balls and springs and shift
‘intertock plug (15 - Fig. 148).

Bemove the four nuts from spacer
Pl amd  remove  front end  plate
B0

CASE (DAVID BROWN)

Fig. 154—Exploded wlew of 12 spesd synchromesh trensmissios wsed on TR0, 1290 and 1380
mnghEls.

L Pronliapst sl a1 Jieverse idier g

2 Muap vg 2L Derandl o

1 Fusar Ty e i Whaher

i Hegring Bl Erarirg

1% [hqrpul i S

R |ﬁn¢- 1 Mg Bahi

T 7 ring Bl Sl

& Highiw dow B Haw wid gl
Ll JRAF B

1. Hushorgy B Tl T

1L Swap AT Bl Buolt

12 Hearlds Bl Tawhmod

El Eﬁ" B2 Washsr

14 g 2 Faring &oup

FL Tl.l.rq:n-_l'rnhh B4, - Skim

15 r Eh 8§

1T Elr:m phadt b K

JE. Cpsar sarmer E7. Sparet

15 B BA. Doring josl

(49-Fig. 154} Remove highfTow alow
gear (9). Hemove locating plate (B,
idber shaft (61) and idler gear (85).
Remove throst washers (62 ar:lrrd BT,
Hemova boarings (A3 and 68} sand spacer
{(84). Remove all remaining bearing

BEG GRS AHP THRAG DEAN KDD

FIRET ARD SEvDRsE

. Emaprirg 5d, Ceatralber spelng
- Ef. Boorirgg pud
i1, pmar 545, Flrsbireners: peir
&E. Belninng collar ET. Marlaimar pluts
&1 Splil rings 28, Brooring
@l § o0 Pisson et
&5, Laockrul freax] with 1. Tah wpsber

frocit drive) : . Hiwr shafl
15, m-u:h;r“u-d-ﬂ g Tarul warker
47, Wicdsir fumed wilh a4 r

fronl r|'r|.:r-:l LS Eear
44, Brmp Wik Baanng
4. Frimi bezs i1, Thras washer
Gl Lamitiigg I\I:-.l A5, Eeanng & cop
&t, Thnzt ) b gERF
oy Thied grar T4 Eearing & cop
1. Frimi r T, Shem

par T Bywior bur

cups, snap rmings and spacer washers
from front end plabe.

Eemove newtral start switch rods and
plate and the two steel balls from rod
holez. Removwe first'reverse and
second/thied shift rail assemblies. Ses

1
HIHALLW BLOY

R

Fig. 155— ew showing sl g pagiiand in 7100, 7290 ard 1200 mode) §pachvomsaih MamEmia-
migng.
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MODELS 1190-1200-1390-1490-1690

Fig. 166. Remove intermediate shaft
aezmebly (B9 -Fig, 154). Remove rear
input shaft assembly (17).

Press front bearing (12) off of rear in-
pub shaft (17} and remove spacer (13},
gnap ring {14) and range pinion {15}
Press reverse ldler gear carmer (18],
gear {20), washer (22) and bearing (24)
off of Fear input shaft (17) together. Use
pare nnt to lose dowel pin (21). Press
bushing (19 [rom reverse idler goeoar
(20). Bemove hlﬂm{]ﬂ] fromn nside
ard of rear fnpot

Remove firstireverse gear shift fork,
Reémeove spacer (36-Fig, 154} note
number and thickness of shims (36) end
remove shims. Remove spacer (37),
washer (51), third gear (52) and the six
benring pade (381 Hemove shaft fork and
synehronizer together, shiding shift fork
off of epacer bar, Hemove front ayn-
chronizer gear (B3), snap ring (39), rear
aynchronizer pear (nob shown), eecond
gear (41) and the six bearing pads (G5,
Remove retaining washer (42) and split
rings (43} Remove firstfreverse gear
(G6). Bemove pinion shaft retainer plate
(571 and note number and thickmess of
ahimmz (44), then remaove shims, Romove
pinion shaft {39) and prese bearing (BB)
off shaft.

265, INSPECTION. Clean and in-
gpect all paris,. Examing bearings and
bushings for wear or damage, I renew-
ing a bearing, renew ita respective
mating cup. Gear teeth should be evenly
marked along length of teeth, If gear
teeth have been shaved ar show Ir-
regulier wear pattern, gear should be
renewed along with fta mating gear.

If shifting into second or third has
been difficult, examine synchronier
friction surfaces and the six syo-
ehronizer springs (56=Fig. 154). Slight
racdial clearanes  (looseness) in syh-
chronizer i normal and the six springs
ghould glide easily into their grrooves
with no binding, Mo atbernpt should be
made to disassemble synchronizer
aszembly as the six centralizer springs
are the only Tenswabls parts,

If jumping out of gear has been a pro-
blern and gears appear good, examing fit
of detent balls in prooves of shifter rails.
Bee Fig. 156 Shift rail prooves should
have streight 60 degree sies and balls
must be smonth with no piis, rest or fat
gpots. If necessary, grind groove taking
care not b3 damage sides until detent

ball has sufficient clearance at botbom of
groove, Check detent spring length
which should be 3L7F mm (5250
inches),

Examine all thrust amshers and
sparers for excessive wear or darmugre
and renew &5 NECEssary.

If pinion shaft, end plates, center
houging, or pinéon shafl bearings or cops
are renewed, pinion shafl protrusion
muat be set before transmizzion

reasgemhiy,

6. REASSEMBLY, If pinion shaft
protrosion must B sef, refer to para-
graph 314,

With pinion shaft (50~ Fie 164), bear-
ing (58) and eorrect thickness of shims
{44) in position install retainer plate {57)
and tighten retaining bolts to 40 N=m
(30 fi-Bhs) lﬂr:ﬁﬂ. natall firstfrevers:
gear (B0 with shift fork groove toward
ratsiner Flsbe(ET':l. In=tall aplit vings (43)
and rotaming eoller (420 Apply grease
to the six bearing pads (55) and mstall
pads in splines of pinion shaft (54). In-
etall second gear (41) on pinion shaft gnd
bearing pads with gear side toward re-
tainer plate (57). Install rear sym-
chromzer gear (not shown) with shotied
side inst secomnd gear (41, Install
snap ring (35 and front s;mhmnimt'

e (530 with slotted side of pear away
rom snap ring (39 Make certain front
and rear pynehronizer splmes (Beeth) are
alwrned, Place shift fork in groove on
synchronizer and install synehronizer
and shift fork together making certain
ghift fork slides easily on spacer bar. Ap-
ply grease to the six bearing pads (35}
and install in splines of pindos shaft (58).
Tnatall third pesr (58) on pinion shaft
and bearing pads with gear side towards
threaded end of piniom shafi. Inztall
thrust washer (51 and spacer (37 DO
MOT install shims (38) or spacer (35} at
thiz firne, L

Plare first/reverse gear shift fork in
groove of first/reverae gear (56).

E87. REAR INPUT SHAFT AS-
SEMBLY. Preas bushing (10— Fig. 154
into rosr inpat shaft (17). Press |.'Il.l-"i|'1|l'lE
{19) inte reverse idler gear (20},

[netall snap ring (16} in groove of rear
input shaft at bushing carrier (18) end.
Inatall bushing carrier {18) on rear inpot
shaft (17) with largest outside diameter
next to anap Ang (16), Lubricate and in-
gtall roverse wller geoar (20 Install

Fig. 156—Enift rod grooves

musd have streighl 60 dagraa

sldes amd allow clearsnco
aadar detent bafle,

CORRECT

HOT CORRECT
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Paragraphs 265-268

dowel pin (21), if =0 squipped. Install
thrust washer (22) with fiat side toward
reverse idler gear and dowel pinthrough
hole. Install bearing (23).

Inatall highlow range gear (15) with
larger diameter gear on shalt first, In-
stall snap ring (14), spacer (15} and bear-
ingg (12). Install input shaft assembly in
position on rear end plate (28 MINUS
shims (24} Inetall fromt end plate (49}
amd tighten spacer har muts to 95 N+m
(70 £t.:lba.) torgue. Mount dial indicator
on front end plate so probe touches end
of rear input shaft, Measure end play
and determine thickness of shims necss-
sary to obtain Q.O0GL 0AEE s (0L002-
0016 ineh) end play. Bemove front end
plate and rear inpat shaft, Tnstall proger
thickness of shims (24) and reinstall rear
input shaft assembdy.

ggd, INTERMEDIATE SHAFT
ASSEMELY. Tratall bearings (68 amd
70 -Fig. 154) on mtermediate shaft (63
Rermove shims (T1) from under bearing
cup in rear end plate (25) and reinstall
bearknr cup. Flace intermediste shaft in
position and install front end plate (45),
Tighten spacer har nuts to 95 N-m (T
fi.-lbe.) torque. Mount dial indicator on
rear end plate 8o probe contacts rear
gear of intermediate shaft. Measure and
niote amcunt of end play n intermediats
ghaft. Femowie frost endd |:l|3.|:E'. mntar-
mediate shaft and rear bearing cup and
install thickness of shima {T1) to provide
0BT, 102 pen (0.002-0.004 inch) end
play. Install bearing cup and inger-
medinte shaft,

Install fArstireverss and second/third
gear shift rail assemblics.

269. FRONT END PLATE
ASSEMBLY. Install besrings (63 and
A= Mg, Lid)and spacer {G4) inte ra
idler gear (65). Bearing cages should
hoth e sliphtly below end surface of
range idler gear when installed, Spacer
(B4) may be carefully shortened, if
necesaary. Measure assembiled lemgth of
range idber gear (£6) plus thickness of
bath thrust washers (B2 amd &7}
Measure gear mounting space in front
end plate. Gear mounting space in front
end plate must be 0.254-1270 mm
(0.010-40.050 inch) more than sssembled
length of range wier gear and thrust
washers to assure clegrance for baaring
cages to rotate, Lubricate as assembling
and install range kler gear and thrust
washers in front end plabe. Install idler
ghaft {81}, locating plate (5409, tab washyr
(600 and bolt, Tighten bolt and secare
with tab washer. Place highfow slow
mear (9) in front end plate with shift fork
groove up. Make certain all bearing
CUps, s:nn,ﬁ: rings and spacers Ay in phie
and install feont end plate assembly on
trrnami=sion assembly making certain
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Paragraphs 270-273

eear input shaft (17} goes through
high/low elow gear (9] durng front end
plate installation. Tighten = reud
rats fo 36 M- (7006 Borgue,

270, PINION SHAFT ENMI} PLAY

Install all shims (36— Fiz, 154 removed
during dizasgembly FLES an additionad
(h204 mom (0L Inch) thick shim, Tnstall
shaulder wnsher (36) with flat zide
agmingt shime [36), Install bearing cone
(odl, washer (32) and nat (31), Tighten
At {313 o BT1 N =m (200 fE-lhs)
Mount dial indieator on fromt end plate
a0 prove cofitacls end of pinion shaft.
Measure and note pmount of end play.
Remove nut, washer, besring and
ghoulder washer and remove shim
thicknieas equal to measured amount of
end play. Heinstall shoulder washer,
bearing, washer and mul. Tighten nut to
271 M- (200 fe.-lbe ) torque and check
end play. Correct end play i 0,061 rmm
(0002 inch) end play to 0,051 mm (0002
inch) preload.

271, FRONT INFUT SHAFT AS-
SEMBLY. Install oil seal [5-Fig. 157)
i support sleave (2) and place 0 ring
(1) on support sleeve.

Plam: I.I1|ill.it-g13-hll' {12} on input shaft {4)

snep ring (13 Elide gear
a.ap.l:n'-lL snagp ring (13} and install shap
ringr- (11}, Instsl| ring {14} and seal
{15 inskde Jru.'luf ear (12). Press nesdle
bearing assembly {10) into resr bearing
carrier (%) and s]J|Ir e carrier onto bearing
surface of Input fpear {12) Place smap
ring (3} u'-;:r inpat sheft, then install
anap ring (3) in lower snap ring groove
af input ehaft (4], mstall bearing (7) and
Teraiting snap ring (6). Lubricabe zeal
(5) i support glesve (2} and carefully
side sheeve over shaft (4) and onto bear-
ing {7} Slide enap ring (3) up shaft (4)
and install in support slecws,

272, SHIFT RODS AND DETENT
ARSEMBLY. To facilitate installation
of detent balls and springs fabricate an
installation tool a8 shown in Fig, 156

Irstall detent ball and spring for
firstireverse shift rod (rail) using todol as
shown in Fig. 169. Push detent ball
down with tool while moving shift rod
Into rod hole as shown,

Inatall shift interlock plug (16—Fig.
148) by placirg in position through
s-m-unni'l:i‘mﬂ pear shift rod bopa, With
ehift interlock plug in position install de-
tent ball snd spring for second'thied
shift rod using tool as shawn,

Tnatall the three rell pins in shift forks
and shift rods.

Imstall highdow range shift rod
{23-Fig. 148} through rear end plate,
install spacer (25) oo shift rod, place
shift Tork (24) ingroove of highfTow
and push shift rod through shaft fork and

Fig. 157 = Expinded waw af
Modaels TT80, T230 and T390
framt Inpul shafs

Inztall detent ball and spring. Install rall
pin through shift fork and shift rod.

Irstall remaming shift rods, shift
forks, detant balls and eprings in simikar
manner and install neutral start awitch
balls, rods, plate and switch.

Imatzll front Input shaft and tichten
rear bearing carrier retaimng holts o
9827 N-m {17-20 ft. lbs.} torque.

Shift transmiseion and mnge =ockion
through all gears and check to be certain
all gears and detents work properly.

Madel 1480 With Synchromesh
Tranzmizzion

278. DISASSEEMBLY. Flace trans-
mision in @ suitable transmission sup-
port stand and remove rall ping from
slownormal. shift fork (T4-Fig, 160
wrd selector gaw (T6). Push slowinormal
shift rod (T2] rearward just far enough
to remove detent ball and i
Bernove shift rod, sedector jaw and shi
fork. Remove highilow shift fork, slosve,
detent ball and spring pnd shift red (735,
Remove poll ping from shift fork and
gelector jaw on secondithird shift rod
(571 and move rod towand rear of trans-
miggion just enough to remove detent
ball and apring. Bemove shift interdock
Plug (55).

Naoting pinion nut (27— Flg. 1803 has
left-hand threads, remove nut (27),
washer (28) and bearing cone (293 firom
pinton zhaft (54). Remove sbud bolt mota
and separste amd sapport froat end
plate {31} approximately 40 mm (1.5 in-
cheg) from transmisson center housing
(66) Push firstfreverse shift rod (58}
rearwand just encugh bo remove
ball znd spa'lnp: Lift front end plate (31)
off transmission center  howsing (546,

o
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CASE (DAVID BROWN)
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A Snap Fing e
JE. [lear besaring rarries
Beari 12 1
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Bemove slow/normal shding gear (10}
from inside front end plate. Remove in-
mshnﬁ front boearing cup (12} from

t end plate snd place sup on input
shaft front bearing cone (12).

Bemove roll pin {80—-Fig. 160) and
remave idler shaft (59), Eemove snap
rimg {1 from input geer (B and snap ring
{2) fram front end plate (31}, Carefully
Mo 1:r|p1:|lg'smr n.asnrnh]j out of front
end plate, Do not use foree as damage to
bearings may result, Remove dler
(66) and both thrust washers (82 and 677,
Rarmve bearings (63 and 66) and spacer
(84) from inside idler gear (B8] Hemowe
inpat gear hearing coap ahd oater spaser
(6) from front end plate. Remove re
maining hearing cups, spaper, bearings
and snap rings from front end plate.

Bemavn gtwd bolts and remove center
honsing (55} by rotating centor housing
o, intermediate ahaft to  gain
clearance and remove.

Remove intermediate shaft (63 from
rear end plate (42), Remove retaining
brodt (23}, high'low shift fork from sliding
premr (1G] and  Temown in]'n,lr. shpft
wimembly (17) from rear end plate [42)
Use care pot to Jose retainer (21}
Remove gnap ring (26) and pross resr
bearing (20), thrust washer (24) amd
veverse hiler pear (30 off together,
Mevve snap ring (14) away from beering
{12} and press bearing (12) and spacer
{13} off input shaft {17} Remove smap
ring {14} and highfdow sliding gear {16
Remove buazhing (16) from ingide inpuat
shaft (1Th

TOoL

SHIFT ROD

6

"-_._‘_‘_‘_\-‘-

]

CETENT

Fig. 13%— Pesitien toal a8 shown, pesh dedend

Fig. 18R — Mg mn aid for dpstolimy cetoat bais  bal and speing Sawn while rewieg shifl rod im

and springs fmbricede o dood do specifies bans

Removs tool amd push shifl od completaly in
o Baie,

.
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MODELS 1190-1290-1390-1490-1630

Remove secondthird shift fork from
genchronizer (37). Remove shoulder
;pw {44}, shims (38, spacer (47) and

ird gear thrust washer (34) Remove
third gear (4B) and the six bearing pade
(35, Remove synehromizer (37) and
front synchronizer pear (49} Remove
enap wng (36) amd rear synehronizer
gear (not shown). Hemdove escond gear
(380, the six bearing pads (51), sgdit ring
ratsiner washar (39) and split Finge (40)
Remowe firstiroverse slidinr pear (G2)
and shift rod assembly together.

If pimion shaft (54) is to be reneved,
mark differential bearing cap positions
and remowee  dilferential  assembly.
Ramove pinios shaft (54).

274, INSPECTION. Refer to parn
graph 265 for inspection procedures,

275, REASBEMBLY, If pinion shaft
protresion muet be set. rafar to pard-

graph 314.

276. INPUT SHAFT ASSEMBLY.
[nstall bushing (15=Fig. 180) in inpat

ghaft (17). Plase highllow sliding gear
(16) on nput shaft with largar digmeter
gear toward bushing surface end (18],
Install swap ring (14}, spacer {13} and
bearing (12) on input , Banring (12)
muzt be installed with the side on which
bearing numbers are stampesd toward
front end of input skafi, Press bushing
Hﬁtin:ﬂ reverse idier gear (207 and in-
stall T (20} an 'inp'ut shaft with bevel-
e & of gear teeth towards front of
input shaft. Instell thrust washer (24)
with flat side towsrds reverse idler gear.
Install bearing (25) and snap ringe (26
Flace ingut shaft in poaltion on rear end
plate {42) and install retainee (21), tsb
wrasher (22 and bolt (23). Make certain
retainer (21) is correstly positioned &

tighten holt (23} to 11 N-m (& ft.lbs.}
torque. Secure with tab washer (22,

ar. PINION SHAFT ASSEMEBELY.
With firat'reverse shift fork and selector
jaw sasembled on shift rod, place first!
reverse diding gear (40-Fig. 160} on
fork with gear side towards selector jaw
ard install gear on pimen shaft and

Fig. 166 — Expladod wiaw of T8 speed syncbromankh ransmisaion used an 1489 madeis,
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Paragraphs 274-279

miake certain shift rod enters rod hole
nearest ingut shaft retaining washer, In-
stall split rings (400, retaining washer
{29} pnd second gear (8] Becond pear ia
installed with synechranizer ring toward
front end of pinion shaft. Lubricate the
six bearing pads (51) and install in pinion
shaft spdines urder second gear. Install
rear synchrondzer pear (ol shown) with
gear alignment marke towsrd second
gear and note position of alignment
marks. Install snap ring (36), slign
marks of rear synchromizer gear ard
front synechromizer gear and install front
aynchronizer gear (48) with skotted side
towrard front end of nput shaft. Install
aynichronizer (7). Install third pear (48)
with zar ring towards sy
chronizer. Lubricate the six hearing
pads (35) and install i pinkon shaft
splines under third gear, nstall thrust
washer (34) ond ot spacer (A7) D
NOT imstall =hims (38} o shoolder
spacer (46) at this time,

278, INTERMEDIATE SHAFT AS-
SEMBLY. Install bearings (63 and
70 = Fig. 160} on intermediate shaft (B3
Tretall & 00254 ram (0LOL0 inch) thick
ghirn (71} in rear end plate (42) in in
termediate shaft besring bore and v
ezall bearing cup. Install h-uu.rinE cup in
front end plate (31) eod place -
topmediats shaft in pesition an rear ol
plate (42) Install center housing (56),
stud bolts and front end plate (31).
Tighten =tud bolt nuts to 95 Nem (70
frobe) torgque. Mount dial indicator so
prohe contacts rear gear of intermediate
ghaft. Moasure and note and E:-la].l' of in-
termediate shaft, Remove front end
plate, stud bolts, center housing, in-
termediate shaft and bearing cup [Fom
rear end plate. Add or subtract o Chck-
ness of tE: 0254 mm {1,010 inch) thick
ghim (71) to obtain sorrect intermediate
ghaft end play of CLOST-0.1 002 mm (002
0,084 inch). Reinstall bearing cup and in-
bermediate shaft.

Place sscond/third pear selector fork
inta groomess on synchronizer ard place
high/low selector fork Into proove on
hiphflow sliding mear {16). Install center
housing (36) and rotate until stud bott
holes in rear esd plate and center boss
ing (6B} mre aligned. Apply "Loctite” to
stud bolt threads and install stud bolts m
rear end plate, Tighten stud bolts to 122
B = m (D Tt -lba) forque,

270, FRONT END PLATE ASSEM-
BLY . Inztall bearing (7 - Fig. 160) on in-
put gear {2} with the side on which bear-
i nmbers are stamped towards splin-
ed end of input pear. Install inner spacer
(5) on input gear (8),

Install snap ring (4}, bearlng (3} and
amap Fing (2) in front end date (31), In-
stall outer spasar (A) and wuter raca for
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Paragraphs 280-283

bl:n.n'ng i 1o front and p|:1.1:-|: i'npul; Eaar
bearing cavity.

[metal] bearingrs (G2 nnd 88) and spacer
{5d) in ramgre #ller gear (G5 Bearing
cages should hoth be slightly below end
surfaces of range idler pear when in-
stalled, Spacer (64) may be carefully
EJ'&I.'lH-EI‘LElL il TS EATY . Mensure
assembled lengrth of range iler gear (65)
plus thickness of both thrust washers
(62 and &7) Messure pgear mounting
space in front end plate. The gear mour-
ting space in front end plate st be
0, 254- 1 270 v (00F10-00050 inek) more
than assembled length of range idler
EEW gnd thrust washers to assure

earance for bearing capes to rotate
Labricate during reassembly, then i
stall range idler gear and thrust washers
in fromt end plats,

Lubricate sealing ring (9% and install in
input shaft cavity, Carefully install input
pear and hearing assembdy (3) in front
end plate (31). Do ot force inpat gear
past idler pear teeth or beasing darmages
may pesult. Tnstall enap ring (1) on ingat

gear {E).

Clean oil passage in idler gear shaft
(69), apply “Loctite” to threads of plug
{61} and install plug in idler pear shafl
[E&ﬁ Align rell pin kole in idler ehaft
with hole in front end plate and install
idler shaft through end plate, thrust
washers and idber gear aszsembly. Install
redl pin (601 Inztall snap ring (&)
spiver (M) and bearing cup (28)-in front
el p]n.i:-l;t.

Plage slow/mormual eliding  gear

(10=Fi 1600 m position in front emd
plate cavity with selector fork groove
toward ieput gear. Install front end
plate on center housing wwtil
firatireverse shifl rod just enters rod
bele in front end plate and sipport in
this position. Use tool shown in Fig. 158
and install detent ball and spring (Fig.
159 while joining front end plate and
center hmesing, Make certain inpuot shaft
{17} haz entered slowinormal zliding
pear (10) and tighten front end plate re-
taining bocknuts bo 95 Nem (70 ft.-lbs)
Lo,
Instal] highslow shift mod (73) making
certain it passes thr shift fork, then
install spaner [TH) detont ball and
spring. Instadl mall pin in shaft fork.

Inatall Sowiarmal shift rod (T2), shift
fork (14}, spacer and selector faw (T5)
Install detent ball ard apring amd roll
ping in ehift fork and selector jue.

Inatall secondthind ahift rod making
cartain end with neutral start switeh
groove ig toward rear of trarsrrisson,
Fush rod through shift fork slightly and
install selector jaw swith flat side toward
firstreverse selector jaw. Inetall shift
inbi:r"lm'k plog (G5 and detent ball and

SN,
Engzge third gear and instsll roll pin
64

in secandithird selector jaw, Engage -

cond  pear and  nstal oroll pin in
secondithird shift fork.
280, PINION SHAFT BEARING

PRELOAD. Install all shims (33— Fug,
1A} wernoved durirgy disassembly PL
an additbonal 0,254 mm (0000 ineh)
thick shirn. Inatall shoulder washer (4i)
with flat side against shims (33). Install
bemring cone (29), washer (28) and nut
(27}, Mote nut haas left-hand threads and
dghton to 271 Nem (200 £t -The.) torque,
k differential bearing caps amd
remove differential assembly. Meunt
dial indiestor so probe contacts end of
pinkom ghalt, then measure and note
amount of pinion shaft end play,
Remave mat (274, washar (28}, I:E-.El.l'iﬁg'
(200 and shoulder washer (46). Remowe
thickysess of shime (355 0051 mm (0002
irch] thicker than amoant of meessured
end play to obtale coreecl bearing
PRELOAD of 0081 mim ({002 inch)
Rainatall zpaeer, boaring, wosher and
nat. Tighten mut to 271 N-m (200
ft.-lbs.} torgua.
Reinstall differentisl szsembly as
outlingd in paragraph 3138,
Ehift: franemission and range pection
through all gears and check to be certain
all gears and defents wrork propesty.

Model 1690 With
Synchromesh Transmission

281, DISASSEMELY. Flace trane
rrigsion it 4 suitable tranamission sop-
port stand and remove roll ping from
slow/normal shift rod {(Bd—Fig. 161)
shift fork and =salector jaw. Use s soft
metal rod to drive shift mod toward rear
of transmission just far enowgh to
remove detent ball and spring. Remowe
slow/normal shift rod.

Bemove roll pins from highllow shift
rodd (85— Fig. 161 ) 2hift fork and selestor
jaw. Drwve shift rod towand rear of
Eranemassisn just far anough to ramrova
detent hall and spring, then Femave shift
rod and sedector jaw,

Remave second/third shift rod
(69 —Fig. 161), shift fork, selectaor jaw,
detent ball amd spring and shift interlock
plug (63).

Mote pinion not 39 has Jeft-hand
threads and remove not (39), washer
(401 and bearng cone [41). Hemove snap
ring {1} and spacer (Z). The row of
smalier gear teeth on input gear (8) has
a memsingr toath, Al this anth A
gear tooth on slowinormal idler gear (T7)
and remove inpul pear and bearing
aszembly,

Remove self-locking rmuts fromm stud
bolts amd roise front end plote (63 ap-
proximutely 40 mm (1.5 [nches), ose
blacks to support front end plate in this
position.

CASE (DAVID BROWN)

Push first/reverse shift rod [T0)
bowrard rear of tramemizsion just far
enouzh to remove detent ball and spr-
ingr, Hemove shiding collar (9), snap ring
(10 and esllar gear !IWEWE slow
r r {12}, tee six i 1]
:.Esfﬂl: washor (13]. R&mnﬂdﬁﬁt
enel plate (43),

Remove input shaft front bearing cup
fromm front end plate and place sup on in-
put shaft front bearing (16) to provect
bearing Trom damags,

Bemove roll pin (T2 ond idler shaft
(71, Remove thrist washers (74 and THh
and idler gear (T7).

To disassemnble input gear [(B—Fig.
141), remove snap ring (3). Press bear-
ings (4 and Thand spacers (& and 6) off of
i1'||'_||,:|1: Eear {E]

Remove remaining bearing caps, enap
rings and spscers from front end plate.

emova stud bolts and rotate housing
{53y toward intermediate shaft & gain
ger clearance and remove center hous-
ing (R).

Remove intermediate shaft (31) and
press  bearings (80 and B2) off s
n

EOESSAY,

Remove retalnlng bolt (56—Fig, 161)
and highlow shift fork feorm alding gear
(20). Rermove input shaft using care not
to bose retaining washer [S4)

Remove anap ring (A5) amd press bear-
ing (34), zpacer (23) aml reverse idler
grar (3210l togetiar. Remove snap ring
(14), bearing (16), retaining collar (17}
and split rings (18, Bemove low range
m {19), the six bearing E&I:Ls mnd

£ aliding collar gear (210, Ve
gliding coliar (20), srap ring: {22) and
rear slEing collar gear (23), Hemove
high ronge pear {#4) the =ix bearng
pads (M) and thrist  washer (25)
Remave srap ring (26). Remove hoshing
(27) from inaide input shaft (31

Bemovre second/third shift fork from
symchronizer, Remove apacer (44}, shima
(45), spacer (B0) and thruet washer (15),
Remove third gear (60) and the six bear-
ing pads (47). Remove synchronizmer
assembly (62 and front synchronzer
gear (61 Remove snap ring (45) and
rear synchromizer gear (not shown),
Remove secomd penre (D) and the =iy
bearing pads (63), Remove retaining col
lar (51) and sgfit rings (64), Remove
firatireverse sluding pear (52) and shift
pod agsernlly (T}

If pindon ahaf't (67 or bearing (66) are
to b penewed, mark bearing saps and
remowve differential assernbly. Remove
pinion shaft.™

282. INSPECTION. Refer to
parsgraph 265 for inspection procedurs,

282, REASEEMBLY. If pinion shaft
prodrosion  must  be set,  refer Lo
peragraph 314

https://tractormanualz.com/
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MODELS 1190-1290-1390-1480-1690

4. INPUT SHAFT ASSEMBLY.
Press bashing (26— Fig, 161) into input
shafl. (311 Inatall snap ring (26), thrust
washer (25) high range pear (24} and
lubiricate and install the aix bearing pada
[A0) in input ehaft splines upder high
range pear (241

Fear aliding collar gear {23) has
lubrication alots and a punch marked
topth for alignment on one side of gear.
Slotbed sode of gear goes toward high
rargge gear and inetall with punch mark-
e tooth aligred with inpuat skaft spline
which haz a hobe. Install snap ring (22)
and sliding eollar {20, Install froog
gliding ccilar gmaar {21) with side having
glotz facing away from snap ring (22)
and aligr punch marked gesr tooth of
front gear with punch marked tooth of
rear gear (230, GO, installed
pear splines will enpagre shiding collar
(20 splines,

Install low range gear (19) with
armnllar jrosty teth tenward sllﬂi.r'l,g‘ callap
gear (21 Lobricate and install the six
bearing pads (29 in input shaft splines

under low range gear (19). Install sphit
ringa (18], retzining collar (171 and bear-
ing (16} Bearing (16) i installed with
side on which bearing numbers are
toward front end of Inpat
shaft, Basring (18] must seat agninst re-
taining collar {17}, Install snap ring (14
Press bushing into reverse idler gear
(32) and mstall gear (32) on input shaft
with beveled pear testh to front of
i_n]:n;.t. shaft, Tretal]l throst washer {35-]-
with flat side srainst reverse dlor pear
Install bearing (34} and snap ring (350
Imstall input shaft asgembly on rear
erd plate (57), Enstall retaining washer
(543, tah wissher (35) and bolt (66) mak-
g erkin rel:uning washer (B4 is cor-
rectly positioned . then tighten bolt (GR)
ta 11 N-m (& ft.-hs. ) torque. Becure bolt
with tab washer (A5

235, PINION SHAFT ASSEMELY.
With pinion shaft in position threugh
rear end plate (57-Fig, 161 plase
firgtfreverse sliding  gear (52} on
firstreverse shift forl and rod assembly

Fig. 161 = Expioced view of 12 speed sprebramesh imasmission used on TORD madely.
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3. Elding ool lar 3. Leekrut
Fi. Fromi ililing ool lar A0, Plasher
E::r i1, Brarinp & o
M 3 Fing 12, Fhim

G, Braring ped
4% Frood e plaic . atll'l.r-m
M. =nap ring 5. Bkim
15 Him .
6. “Thrast uahar 51. Finlon shalt
4T, Bearing rad HE, BB ek phog
& Srapring (o] hiead shitl) podd
4B, Jargnslizer mpring L Fiastiovens ahift rod
B Seraesd prear TL Idber
2. DNetaimmg washer TL Foll pini
8% Farsbraverss dithg T
i, Theus washer
E% E'-\.'r'ln' LISt T4, Besring
. Helaims m:nr T H::ﬂ'
b Tale i (0 poar
B Tl A Benring
T, Teear ered plate T4, Thriot washer
EE Shuidur m W P g & o
e rer AL Inderricd e skl
HL Third gear i Fearing & cop
Bl Prom syprehronboes B, Shim
B Anarmal zkdi msl
[ E:-I'm-r KL Highasr sailt i
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Paragraphs 284-287

and ingtall on pinien ehaft. When imetall-
ail, shift rod will enter rad hole nearest
rataming washer (54) and =hift fork will
b= in groove in first'reverse sliding pear
on vear end plate aide of gear (RZR In
atall epfit Fings (84) snd retaining collar
i51). Install zecond gear (800 with zym-
chronizer ring toward threaded end of
pimion shaft, Lubricate and nstall the
six bearing pads (63 in pinion shaft
aplines under second gear (50). Install
rear synehronizer g (ot shown) with
side which has slots and alignment mark
on gear tooth toward second pear (B0).
Mote location of alipnmeant mark, Install
anap ring (48, Install front synchromizer
gear (81} with side of pear having elots
aed afignment mark on gear footh
toward threaded end of pinion shaft
Make sertain front gear and resr pear
tooth alipnment murks are aligmed. In-
atall synchronizer (62), Install third gear
{60} with: symehronizar ringr toward sy
chronizer, Lubricate and install the six
bagring pads (47) in splines on pinkcen
shaft under third gear (60). Inctall
thrust washer {46} and spaeer (09,

285, INTERMEDMATE SHAFT AS-
SEEMBLY. Install a 0254 mm (LO10
inchy thick akin (83— Fig, 161) and bear-
ing cup (82) in rear end plate (57), Tnstall
bearing cup (B0} in front end plate 14541
Install earinges  (BD and  25) on b
termedinte  shaft (81) and position in-
tarmediaio shafl in rear end ]3|:11‘.E. Ini-
glall cestter housing (53 and rotate hows-
ingr until stud holt holes in housing and
redir end plate are alipned. Install stud
Laslts and fromt end plate (43), Instadl
stud nute and tighton e fo 86 M= m (70
ft -l ) towgue. Moont dial indseator on
center housing so probe contacts rear
gear of intermediate shaft. Measure and
note amoeunt of end play in intermediate
zhaft.

Remove fromt end plate, stud bolts,
center hougng and mbermedinte shaft.
Remove hearing cup (32) from mear end
plate and add or subtract to thickness of
0.254 mm (010 inch) shim (53] Lo ob-
tait G.061-001028 mn (0LOCE-0.00 inch)
end play. Reingtall bearing cup and in-
termediate shaft.

Flace second/third gear shift fork m
gynchronizer shift fork groove, Place
highTow shift fork in proove on bighfow
aliding gear. Reinstall center housing:
Apply “Loctite” to shud bolt threads and
install. Tighten stud belts te 122 Nem
(9 ft.-Ibs.) torgque,

287, FRONT END FLATE AS-
SEMBLY. Install bearings (76 and
TH - Fyr. 181 ard spicsr (TE) in range
idler gesr (T, Pearing cages should
hoth be slightly below end surfaces of
range wller gesr when installed. Spacer
(76) may be earefully shortened, if
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Paragraphs 288-280

necessary, Measure assembled length of
range idler gaar (77} phus thickness of
both  thrust washers (74 and 79
Megsure pear mounting space in front
end plate, The gear mounting apace in
Fromt end plate mnst be 0.254-1.270 mm
{0, 010-0.050 inch) more than assembled
lemgrtb of range idber gear and thruoat
washers Lo assiore desrance for bearing
gz o omotate. Lubricate during
reassembly, then irstall range idler gear
anil thrust waskers in front emsd plate.
D MOT bnestall idler shaft (T1) st this
Exrma.

Install hearing (7} on inpuat r {8}
with side of bearing on which beanng
numbers are stamped toward  splinesd
end of input gear. Install spacers (6 and
B on input gear. lnstallbam'ing {4} om -

fear & snap ving groove on outer
E:u.nnp: race s toward splined end of in
. Imstall srap ring (3.

Imta]l front end plate usirgs blocks to
gupport end plate 40 mm (1.5 inches)
from  pember housing, Install throst
washer (13} and slow range gear (120
Slow gear is installed with amaller
gear teath toward front of transmission.
Lubricate. and install the six bearing
pads {281 in input shaft splines wrder
glow range gear (12). Install eliding col-
lar gear (111 with side of pear having
two grooves beward slow range gear
{12). Install sliding collar (91

Irstall firstireverse detent ball and
Epring using & sl shown in Fig, 163
while ]r.n:nmg frant end p]ate to canter
honsing. Tighten front end plate retain-
ing locknuts to 95 N-m (70 ft.-lhe.) tor-
e,
Install snap rimg (100 on input shadt
{31) amd install input gear and hewring
pssernbly intoe front end plate, Az an aid
tn installation, align gap in smaller gear
teeth of inpat pear with tooth of idler
gear. Push input gear in until snap Hng
o bearing race is in contact with front
end plate. Install spacer (2) and snap
ring (1) | _

Male certain oil passeze in ler shaft
{71) iz clean, apply “Lactite™ to threads
of plug (T3] and install plug in idler
shaft. Mesh teeth of Input gear (8) and
idler gear (77), align idber ehaft borea of
front end plate (43), thrust washars (T4
and 79} and idler gear (TTL Install idler

shaft {71} aligning rall pin holes in shaft
and front & te, Install roll pin (T2}
Install high'low shift pod (85) making

eertain rod goes throogh ehift fork and
galector paw. Inztall detent ball and spr-
ing ard ingtall roll ping in shift fork and
sebector jaw.

' Install slow/normal shift rod (B4), shift
fork, spaeer and selector jaw. Install de-
tent ball and spring and roll pins in shift
fork und selector jaw

Making eertain neutral starl switch
groove in Eecl:nrﬂl'thu'd shift rod (B2} is

toward remr of transmizsion, install
secondithied shift rod unl juet

shift fork, install selector jaw with
sile bowand firstireverse selector ]aw
Install shift mterlock phyg (63) Install
detent ball and speing. Install poll pina in
shift fork and selactor jaw,

258, PINION SHAFT BEARING
PRELOAD, Inatall all shims [45-Fig.
161) rermoved during disassembly PLUS
an ahditional G254 mm (040 inch)
thiele shim. Trstal]l shoulder washer (BE)
with fiat side againat shims (46} Install
bearing cone (41), washer (40 and nut
{39}, Note nut has left-hand throads and
tighten to 271 N-m {300 i1, torgae.
Mark differential bearing cmps and
remave  differential sesembly. Moont
din] indicator so0 probe contects ewl of
pinfon. shaft, then messure amd note
amount of pinjon shaft end play,

Remove nuk (53, washer (40, bearing
(41) andl shoubder washer (55). Remove
thickmess of shims (46) (.01 s (000D
inch) thicker than amount of measured
end play io obdain correct bearing
PRELOAD of 0051 mm (0002 inch),
Rainstall spacer, bearing, washer aml
nat, Tighten mut &0 271 M+m (200
ft.-Iks.) torguee.

Rieinstall differential assembly as
outlieed in paragraph 313.

Shift tranamission ami range eclion

CASE (DAVID BROWN)

through all pesrs and cheek 1o be cerdain
all pears and detents work properly.

Models 1490-1680 With Powar
Shift Transmission

289, REMOVE PLANETARY AS-
SEMBLIES, Place transmission in a
suitahle suppert stand and remove suj-
port sheeve (20— Fig. 162, "07 rings (21}
and cnd plate (23}, Disconnect brake ling
from front plinetary brake sylinder and
remove brake cylinder (35} Loosen all
fromt brake band locating screws (47)
and remove adjusting nut (6] and wisher
(7). Remove snag ring (34), washer (55)
ard nut (37} Remove wsher (35), sleeve

{39y, spring (400 and seat (41} Remove
input ghaft (1. Remove planetary brake
hard [42) by withdrawing fixed end first,
piston end Iest, Carefully remove fron
planetary assembly. Remove hydraalic
lime for planstary brake eylinder from
renter carrier (A8 Remove abutrent
plate {17} and free wheel (18).

Lonsen all losating serews for rear
planetary bwake bands. Disconnect
braks line and remove cylinder (23 - Fig,
163} rnd piston (). Bemove snap ning
(23, wagher (27) and nut: (28). Kemove
wisher (310, sleeve (32), spring (53) and
gent (34). Carefully remove rear
phansetary assembdy from centar carrier

Fig 162= Expladed wiew of rm-rmmr] assewmbiy of power shifl trankmdssion. Gen Fig. TED far
wlow off rear planstary assamidy.

1r-,| -Juh. 17, Abirment ndabe L ‘Wesles
! ﬁl‘hbl I P wheal duick . By e
i 13, Srakng e HE. Clpider
i Ir-r-.lr 2. Ba et s Ak, i
B LE 2L 1} 1Ir|::| " A7, Lazinil
0, Lok | 13 IR Sphericad wasler
i f.-b-l'i!l.l'lu]ﬂ = I"'I"l:ll'l1l."ll:i|'ll-l|'|ll' . ¥
B S B4, Mausking L Sprng
8. Chibch plale, beomes ﬁ. 5 e kL :.ll]lu:llurd
1 HBarkrg ny i =l
LL. CaFres E-:_ulln-lrr 27, Waaring 1 Han
12 Pharwd g = TF Ang . D
=1 Pl ol bemirmge E‘ 'I.':L:‘m :E. Theust washer
4. Ewwrity] pln T4, Wer . Beareg prrier
{ it I:-Inrlrli-r n H’!rl.ll.!.l:llh'l' 41, Lombzg smre
. Buiringy A2 Banking E, Cenbar parwr
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MODELS 1190-1290-1390-1490-1690

Fitg. 163 — Exploded wivw al rear planedary astemily of power shill frapemission, Sea Fig, 787 for

vipw of frowf plenetany aesambly.

g r 1%, Tagmer pluy r W LTI el . Bl

!I'_ f-f.-.ffgr 1} B hl:.-l.: o o 'E:!Tiﬂlﬂ' %, [(gah pte, trsme
1, Bewe inpat shizh 14, Laxchmail . Brak Bir B4, Eaking plafo

i Pusring 15, Flars:t poar B Lacknges HY, oo & odindar
§, Carrmr & oyinder 1€, Nomellis redbor lioserinny E7. Washar M, San ges

B T plag 17, sl ng pin 2 .‘fhlipnru- &F. Dioawd pn

1, Fodan L5, Hjuers 8. Cylisdar U, Treses wisher

E ﬁgi"-_ Irewer H Iﬁ\ﬂr“' ril |‘|l|l6|'rr|l:l:I :!IE {F?rﬂmnlr

Alatyeen .?ﬂ"l: w gahecy erAer plans boom

'.:. |mu£4p‘:;|?n.rd 21, Frow whand claich . S 11. Exd plate i
1. Livdcnnt 227K ring = Bprng 14, Cpap

{11, Remcore pdanetary brake hard (25}
by withdrawing fixed end first, piston
ard last: Remove hydrawliec line for
panetary brake cylinder from center
carrer (1), Romove howsing (46 — Fig,
162) from canter carmer,

£50. FRONT PLANETARY OYER-
HAUL, Thickness of backing plate
{10=Fig. 182} is chosen by mamelec-
barer o match piston (29, DO NOT in-
terchange backing plates or  cluteh
plates from another cdutch assemily, 10
repewing backing plate (10) make cer-
taln new pate i= same thickness se old
plate.

29]. DISASSEMBLY. Mark clutch
eylinder (2—Fig. 182}, carmier (11) and
and cover (L) so they may be reassembl-
ed Lo orginal positions, Bend lock plates
away from Bolt heada, remove bolts and
peparate planetary halves, Remove in
ner and outer springs (4 and 30, Kesp
cluteh plates in order and together, then
remove, Separate earrler (11) from and
cover {15k Remove sun gear (43) and
np‘l;.irg loeztion for rmmhl:.', PETEOvE

wanetary gears (12) and hearings (18]
E!Eark besrimgr pin (14} locabions  for
repsaerhly and rernove pins. Hemowe
threst washer (48) and repew bearing
(1 and dowels (44) as Decessary,

Fig. 164 — Planw! gears mysd
bo Hmed as shows with
EuAch marked tooth of asch
FeEr pointing fo sdn geor
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Paragraphs 280-294

Beparate planetary pleton (200 from
exlinder (21 and remove "0 Fings (3 and
28} Renew bearing (27) a8 necessary.

282, INSPECTION. Clotch plates
maat be fres of cracks, discoloration,
digtortion or exeessive wear, Renew as
TIECEAEATY.

Inner springs (4 - Fig. 182) should con-
form ko the following specifications:
Mumberofcoils .. .. .nv i 2 L2 LT

Freelength .. .. .- - 10.928-1 1150 mmy
{01, 420-0,479 ineh)

T TLOESE mm (00895 inch)
283 N (65 hs.)

Outer spring (30-Fig. 162) should
conform e the follewlng specifications:

Mumberof enila oo ovas v 116
Freslength ..o .00 2 31.T00mrm
{1.250 inches)

Testat . ... ... 18719 mm ((LTET im=h)
Z28.6 N (51 |hs.)

Repew any broken. rasty or weak

ing,
[respenct all bearings, hearing pins znd
bearing mounting sorfaces for wear or
damage and rensw A3 neseEsary.
Inzpaect sl pears for axesssive wear or
damage and install ew "0 rings during
aesambly,

293, REASSEMBLY. Install ball
|:u;,.1|.rir|f_rL [ET---F‘ll_r.. 'I,l.'fiﬂ'l 114 |'}'|i|1|h~r |'2:|,
Larhrieste 0 rings (3 and 28} and inacall
on piston (2% Cacvebully install piston
(25 in eylnder (2). Some force may by
required. Install inner springs (4) v=ing
thick grease bo hold springs in pesition
during agsembly,

Install bearing pins (14) in thelr
original positions and install bearings
(13} on epch pin (14). Iretall planetary
gears on their omgingl pins and bearings
with timing marks pointing  toward
center, Bee Fig, 164, Tratall sun gear
{43—Fig. 162) aligning timing marks
during installation. See Fig. 164, Inztall
bearing (16— Fig. 162) onend caver {15),
Tnatall thrust washer, with cil groove
toward gear side, m end cover and in-
gtall cover on planetary gears aligning
previously made alipnment marks. Tn-
stall lock plates and bolts. Tighten balte
to 27 N-m {20 H'.-ihl:.} tormuae and secnre
with lock plates.

Install thick whutch backing plate (10),
slotted bronze chatch plate (4), thin steel
elateh qllh’: (51, remaining  slotted
bronee plate (B and thin asteel plate (B)
Frsinll auter springs (300, align previous-
Iy made alignment marks and nstall
eylitider (2). Install lock plates and bolts,
Tighten bedts to 27 N -m (20 £ 1bs.) tor
gue and secure lock plates,

24 CENTER CARRIER. Place
bearing carrier (46— Fiyr. 162) on = elean
work surface and remaeve thrust washer
{2— Fig. 163) and sealing rirgs (19— Fig.
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Paragraphs 295-299

162), Install thrust washer in carrier
with oil groove up and install sealing
ringE i grooves as shown o Fip, 1686,
When reinstalling bearing  earrier
{46 ~Fig- 188) in center carrier {48)
make cortain lubrication holes are in
aligniment. See Fig. 166. Tighten bear-
ingg carrier mouanting belts to 40 N qm (30
fi. Ihﬂsh forue. A rnjﬁ lubricate  sealing
ringa with clean tansmission fuid,

245 REAR PLANETARY OVER-
HAUL. Thickness of backing plate
{A6—Fig. 163) iz chosen by manufae-
torer to mateh piston (29). I NOT in-
terchange backing platee or clutch
plates from another clutch aspembly, If
renewing nacking plate (36) make cep-
t:Tin new plate i same thickness as old
plate,

286, DISASSEMBLY. Mark clatch
eylinder (B Fig. 162), carror (37) nnd
end cover (41} a0 thay may be reasermbl-
ed Lo their original positions. Bend Jeck
plates away from bolt beads, remove
bolts and =eparate planetary halves.
Remowe inner amd outer sprangs (8 amd
23). Lift ingwat ehadt (3) and duteh plates
{Bard 35) from carrier (ATL Hesp cluteh
plates in order and together and remove
from input shaft. Hemove hacking plate
(#6) from carpier (A7) Turn assembly
over pod pemove lock plates, bolts and
end cover (41 Mote position of in-
dividual planetary gears (16} for
reassembly and remove pears. Bemove
thriest washer (24) From sun gear (40}
Hemowe bearings (16} and washers (18)
from planetary gears. Remove pistan (T}
from eylinder (51 and Femove 0"
(6 amd 28 from cvlinder (5), Inspect
bearings and renew a8 necessary. If
hearing pins (17} or dowels (39) are
removed, make certain they are
reingtalled in thelr origing] positione,
Remnve thruat wesher (400 from  end
covar (41).

297. INSPECTIOM. Eefer to para-
graph 292 for inspection procedurs,

208, REASSEMBLY, Install bearing
[4- F"'iE. 14} om 1'_l,r|1n|:|-|'|r L] and
fubrleate “0" ringz (6 and 22 and netall
on pEton (7). Carefully irstall piston (T)
in eylinder (3), Some foree may e re-
quired. Install inner springs (B) using
thick grease to bold springs in pasition
during assembly.

Imstall bearing pins {17) in carrier {37)
making certain they are in their original
pegitbons. Install a short bearing (163,
thrust washer (17) with oll greove away
frorn short bearing and long bearing on
bearing pina (17} Bearings shonld be in-
gtafled on same pineg from which they
were removed. [nstall planstary gears
om their arigina) pins and bearinges with

Fig. T&5—Sealing nngs
muAl e instalind with Insice
chaminr up an lap dmp and
inzide chansfar down on bof-

o ping. R gaps mssd b
180 degrases from sach
[+ 1o T T

timing marks pointing toward contar.
e Fip, 164, Install throst washer
[24-Fig. 163} in sun gear (38) with oil
proove away from gear, [netall sun mear
i planstary geos  aligning  Bming
marks during installation. Bee Fig. 164,
Eun gear is installed with throst washer
(24—Fig. 163) toward carrier (37 In-
stall bearing (19) on end cover (41) and
instull thrust washer (€0 in end cover
{41} toward carrier (37} Tighten bolts to
400 Merm (20 fr-lhe,] torgue and secure
with Jook plates. Install inpat shafi (3) in
planetary sssembly.

Install backing plate (3 - Fig. 187) into
citrrier (4} There wre foor thin steol
clutch plates (2), three grooved bromae

FLgrs clakok mlates (5) and one smaonth hronze

cluteh plate [6), Install one grooved
bronze plate into carrier on top of back-
ing plate, then ome thin stee plate,
ancther pgrooved bromze plate a thin
gteel plate, then BMOOTH bronge plate
(6), & thin steel plate, o prooeed bronsee
plate and remaming thin stesl plate
should be lzat. See Fig. 167.

Install outer cluteh springe (23 - Fig.
163). Align previcaesly made alignement
marks and metall cylinder (5) on carrier

Fip. 185-Afign lubrication
hiles 'n kaarep casnier and
oenter carrlar a5 shown doe
ing instailation. Tigihaw o
Eefming Bolis fo 40 Nm [30
o) Porgura.

CASE (DAVID BROWN)

CHAMFER

(A7), Tighten bolta o 27 M=m (20 fi_-1hs)
torgue and secure with lock plates.

9%, REINSTALLATION OF
PLANETARY ASSEMBLIES. Muke
certnin the three loeating serews for
fromt bands and the four kheating screws
for rear bamd are in place in center car-
rier. See Fig. 168, Note free wheel
agsembly (21 - Fig, 163) & instadled with
winke edpe beward bearing carrier (32)
and make oertain thrust wosher
[31—Fig. 162}, hashing (32} and seal (#)
are in front input shaft (1),

[nstall bushing {24 —Fig. 162) i sup-
port slesve (25), apply gasket sealer to
support slesve and Ffront emd plate
mabng surface and install support
sleevre, Tighten bolts to 20 Nem (15
fibs) torgque. Install sealing washers
{26} a5 shown in Fig, 165, Install ofl seal
(£2) in fromt end phate (23), Front end
plate balt is tightened to 20 Meom (156
f't.-|iﬂ.} Eorq e aned support tuba holt i5
tightenad to 12 N-m (9 ft.-]bs.) torgue,

Reinstall by reversing removal pro-
codure for planetary pear asseimblies
aml adjust planetary brake loamls as
oartlined in paragraph 300,

https://tractormanualz.com/
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MODELS 1190-1290-1390-1490-1680

Fig. T87=Insiwll OacEiRg
plate, proarsd bronas olutoh
plates; smooth bronze
ciutch pdabr and Ifdn atear
efwich piatas for rear
plamotary clotoh m &e:
qQUEncE EROWN,

L Ciimiler iy

2. Thici sies| doich plies.

A. Heekig place

4. Carrhar

. o] hresee cletch plabes
1. Sl bronos dutch GeAe

Fig. 168 = View of rear
planotary brake band snd
housing showing lecetion af
thea fowr locating Ecrews,
Fromt  assembBiy 15 Smiler
with paly three lacaliag

Fig. 768 — View ahowing
Foge placement fae  ad
lugilng planslary Brakas
barpclp and focabon of ad
histmewnl achw for ol
planatary Beaka bamds.

https://tractormanualz.com/

Paragraphs 300-302

0. PLANETARY ERAKE 3FPR-
[HG ADMUSTMENT, Check front
[-‘.I.'I—F"ig. 162} and rear (33— F‘ig. 183]
planetary  brake - eprings  sgainst the
following specifications before adjusting
planetary brake bands,

MNumberofeois ... ..., cuev.....B
Freelength _. . ....._ ... 70.902 mm
{4081 inches)

o BROTH mim {2125 inches)
245 W (280 lba.)

Inztall seat, epring, cone washer and
front band adjusting not. Tighten mit
until distanee from cylinder mounting
surfmee of conter carrier to outer gurfae
of epring eleeve i2 33,338 rom (1-5716 in-
ches) if new brake bands were installed
and 35 mm {1-38 inchae) if used brake
bands were installed.  Measurement
must be taken at four points on sleeve
surfree, Install wesher, snap ring,
piston and cylinder. Tighten cyvlinder re-
baiping - bolts to 2327 M-m (17-20
ftdbg,) torque, Connect bydeaulic ne,
Turr all locating serews clockwhse wntkl
they contact brake bands, then turn
cointer-lockwise Setorn. Tirhtan lock-
nuts.

Repeat procesfure for rear planetary
brake band noting locating screws sre
turned coanter-clotkwise 192-turn after
contacting brake band, Tighten
lockrmste.

I'inal - planetary brake band adjust-
rrent must be made with trpetor Funinkge
aa putlined in parsgraph 301, 20 amd
a3,

Testat. . .

1. PLANETARY BRAKE BAND
ADJUSTMENT, Planetary brake hards
provide braking on over-run and wear
will be indicated by delay in shifting
diown oF Tailure to bold i gear. Brake
bands may be ndpested. if ot worn
bapond limits of adjustment. Tt may be
necessary to adfust planetary brake spr-
ings, a5 cutined i paragraph 300,
befora planetary brake bards are ad-
justed te make up for brake band wear,
Transmizzion fuid must be st mormal
operating  temperature, 40-50% O
{14122 F) and engine off. Remove
pluge from transmission cover, speckal
plug (6-Fig. 151} from control valve
grl instell gnpe manmifobld (CAS-1242)
ardl & 0-50) kPa (0-104) pai) guge in con-
trol valve, See Fig. 169

3. FROMT PLAMETARY BERAKE
BAMD ADJUSTMENT. Start enpgine,
place range. sekector in teatral *and
poergr shift m fourth gear. Increase
enEine spesd untll pressure gage reads
517 kFa (75 psi), note engine Fpon. Main-
tnin  this rpm, remove plug from
trangmizabon cover and  tighten  nd-
Juestingg mut untll engine speed drops 26
rprm. Depreze foot clotch and LOOSEN
adjusting mut four turns. Apply sealer to

L]




Paragraphs 303-306

£l
plu_zwhmh eovers udjusting nut, Tnstall
a.nd ben plug until it contacts end of
i, then leosen pheg L4-tuem.

a3, REAR PLAMETARY BRAKE
BAND ADIJUSTMENT. Remowe jam
mat, adjusting serew and plug from
transmisgion cover. See Fig, 170, Siart

engrine, place ranps saloctor in neutrad
amd power shift in fourth gear. Tnorease

engrine apeed wntil pressare gago
51T kPa (75 pei), note engine rpm. Main-
tain thia rpm and go through plug open-
ing and tighten adjusting nut wntd
emrineg speed drogs 25 rpm, [epress oot
cuteh and LOOSEN adjusting nut four
turra, Apply sealar to plog amd install.
Tnetall sﬁunhng srrew inbo pluge and
tighten serew unti] it contacts end of
brake burds, then loosen 12-tarn, Lock
serew i this position with jam nut.
Remove grge and manifold, renstall
special phyr I:E- Fig. 151} in control
valve and pligr in traesiiseion cover.

44, FMOWEER EHIFT CONTROL
VALVE. Power shift control valve spood
and body 14 —Fig. 161} are serviced as an
sszernbly only, however relief valee spr-
ingr () and epool §3), detent. spring (21)
and hall (22} are available separately.

Fig. 71— Expiaded viow of soquenca valie, &d-

krgdmant screw (17} posiffes aheuld sal be

efdipad nesr ralve prosoors 85 [0 e raael Ge
sethteed fm pemgraph 306

T0

phanatary brake hands.

With control walve removed,
dizassemble by removing beck wire from
relief walve adjusting screw (1-Fig,
151} amd remove screw (1), nodng
number of twens for reassambly, apring
(3 and spaod (5). Remose detent pug
{20}, spring (21) and ball . Bemowe
apap rings from control valve spool and
remove sponl. Rameoes tast paort plug (6)
and restrictor plake {7k

Tnepest all E}ﬂm for wenr ar SCOFEYT.
ﬁehmmlm F_l.'lﬂl'll!i:i shonld conferm b

e fodlowimye E-[!!&I'EI cathons:
Mumber of coils. .

Free length

Toutak. ......

(1.718 u]l.‘é."ll:atil

o315 mm (1.25 meches)

342 N7 lbal)

Detent spring should conform to the
following apecifizations:

MNumberofeodle. . .ooveiinaiiii 14
Freelength ... 38,22 mm (0,875 inch)
Tastat o+ 18,644 mm (0,734 ireh)

129 N (29 Ibs.)

Make certain control valvwe Epﬂu] anul
bare are free of scores or dam
lubricate all parts during reassem ﬂ;l'
and reverss disessembly procedure.

#05. SETTING CONTROL VALVE
PRESSURE., Reinstall conteol vabee
and resssemide tractor leaving power
shift lever nssemnbly off ot this time
Rarmove plug and install gage manifold
(CAS-1242) and (MO0 KPa (0-100 p=i)
gage. Bee Fig. 169, Start engine and br-

Fig. 172— Exploded vaw of
pewar shift hydrasic pamp

shawing compansrt pads 2
and fkalr raletive poddiions.

Ik

E¥ydd
%E—Eigg

BB A o i e e
Iy E'?
=

Ty

Fig. 170—Vhaw showing
tacatien of adjusfmant hole
and  serew  for  eoar

CASE(DAVID BROWN)

Ing transmision fluid to  aperating
tefmperature, 40-50% O (14-122% FL
With engine runnfog at 1500 rpm Insert
. perewdriver throwgh power shift leves
hale in Lransmission cover and furn ad-
Justment sleeve (1-Fig, 151) for relief
viglve clockwize to increase pressure or
counter-clockwise 0 decrease pressure.
Set pressure to the following specifica-
tiemns:

Model 14 .. .  REO-G5R kPs
{T7-81 psi)
Sl DAL L FO5-827 kP

(87-91 psi)

Stop engine, romdave manifold and

Remowe iranamission cover and

wire relief valve ndiusting sleeve i posi-

tion, reinstall specal plug 8 -Fig, 161}

and fransmission bop cover, seemnbde
trekor,

a0s. SEQUENCE VYALVEE. =
fquenes valves cantrol Fefense timing of
front and rear cloteh units and whils
fromt and pear sagience valves are the
game they have different pressure set-
tings and therefore shoukd be marked
before rerpoval ao they may be peinatall-
ed in their original positiors. Normally
these valves will ot ire any adjust-
ment and adjustment of valves will not
cure other malfunctions, however slight
adjustment may be neccssary tr match
indiwidua! transmission ackons,  Preomnt
sequence vilves contrd release of froml
planetary elutch, while rear sequence
vabve eonbrods release of Fear planetary
elutet

Turning  sequence  valve  pdfusting
serew {11 =Fig. 171} out {sounter
elockwise) will slow cluteh release time
and turning adjusting scrvea in (clock-
wige| will pesult in & faster relenss timea,

Sequence valves ave serviced as & conr
plete  assemsbly only, but may  be
dizassambled and seaned. [t iz recorm-
manded adjustment serew setting not be
changed during disaszsembly,

Al new semuence valves pre selat Te
bory to 234-B48 kPa (34-26 peid with flow
of 1.9 Lémin (13- ppm} with il ok 45507
C118-122% FL If 8 new sequenaee valve
is to be installed in front position, io-
croase factory sefting by turning ad-

b
i
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MODELS 1190-1290-1390-1480-1680

juster serear IN bwo full barns, I vadve s
imstafled in rewr position fackory setiing
iz corroct.

Prossure setting of sequense valves
may be checked by removing valves,
blocking orifice in piston {(3—Fig. 171)
with masking tape, reassemble valve
ad attach toa 414 EPa (0-60 pal) gage
pred  switable hand pressure  pomp,
Crperate hamd purmp smeothly and alowly
i hode pressure release point on gagre.
Adjust screw (11-Fig. 171} untid
peessure releass point is 210-230 kPa
(32-38 paiL If walve is to b installed in
rear pogition, secure screw (11) in pos:
tion with jam nut (10}, If valve is to be i
atalled in front position, tum screw (11}
IM two full furns and secmre with jarm
mat (10) Remowe mosking 1T Fraor
piston orifics, reassemide valve and
ingtall in propar position

a7, POWER SHIFT HYDRAULIC
PUMF, Power shift. hydrauobic pump is
miounted on lower right-hand corner of
and '|'|||;.|;.g (43 -F"ig;. L&) amed 15 guar
-E{wn from reverse pear of renge pear

Use s gear puller Lo remove drive gpear
(12— Fig, 175 amd note rotor assembiy

(2 3, 4,5 Tawl B) = serviced asg & com-
plete wnit. (Hl grooves In buashings (2, 3,
T and B)are inetalled againet rotor gears
(4 and 5. Instzll new “0" ringe. Gear re-
taining nuat (135 is fightened to TI-B7
Memy (T4-64 fi.-Ihe ) tongue.

03, POWER SHIFT RANGE
GEAR BOX. Powar shift transmiseisng
ineorporate a threespeed range goar
bax to increase the four-speeds available
from the power shift to berelve speeds
To remove range gear box, it is first
necessary W remove power shift unit as
outlined in parspraph 262, [Nsconnact
ard remove hydraohe supply line at
Ezwer shift. hydraulic pump mandfedd

move roll pin (20-Fig 173 and
noting nuts (6 and TF are left-hand
thresd, remove nuts, Remove spacer
{21} ared beeprmmgr (22 Eomove abubmaent
E:ta (20 — Fig. 183) and frae wheel (21)

move end plate (B-Fig, 178 retain-
ing balts, end plate and mounting stods,
Bemove thrust washer (23), note
nuenber arl thickness of shimes (24) and
remove. Bemovs spaser (25). Rernove
second pear (27, the ton needle roller
bearinga (9 and race (26). Hemove shift
rod, shift fork, sliding collar (11} and
gear (14} 25 &0 sssembly. Removs bear-

Fig. 173 = Exploded risw of power shifd irenamission shawing campanenl pans amd fselr rofative

poitions,

1 35 flegring & aup

-5 :"il.ll‘l:;ﬁ 14, Hsarig W Tacs ¥, Heariap miwr Fasd Ho Tifer shafi I

1. Budrite & ei 15, Tierd rwage: gear B Byl ity it Al Hearing & cup

L [iigut shalt 1. Elalikg aalar % Rpslk miller Baiog A1, Seaatbreserse range
5. Braring & G 17. First rarge gear 5 Havierie Famn pEaF rhatt. red

i St nus 1K Sldmi 2 Mastls rofer luring 42 Smndrevorse

1, Mk He. Fiyraos shar 2] Bing eolr peas ehatt frek

4. End plili . Kol g S Hearing itrmr rao AE .shl! Itz riock pleg
9 Momik rodlar bearisgy 1. Wasksr 5 Pamadle podor basining a4, Dwliml sprirgr
1. sSlding oolar goar 22 Bedring & cug %4 Thrizd wislet 4% Detent ball
1L Saling cular g E reat. washer 5 Dewr Fr3 |-':-.-r|l'|,.u-.:-|| gt

2 i | Tim i i ehift 1
e, vl &, Spacer N e 47 Firsthbical ohift fead
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Paragraphs 307-312

ing race (12) amd benring (28), Rersove
input shaft assembly (4L Hemove
reverss genr {20, thrast washor (L&
third gear (15), hearing (A0) and race
(14). Bemove shift rod, shift fork amd
gliding eollar {16) and gear (31) a an
aszembly. Remove dler shaft assambly
(39). Remove bearing (33) ruce {32)
first gear (17) and throst washer (34)
Rermove shift interlock plag (43), detent
ball (45), gpring (44) and neutral start
switch, and balls,

. INSPECTION. Inspeect all gears,
thrust wmshers and bearings for ex-
ceagive wesr ar damage. Inspect bearing
cups in range housing ard end plate. If
hearings are renewed, repsw mating
race or cup. B renewal of bearing or qup
o input shaft or idler shaft is neceasary,
and play st be repet,

If renewal of pinion shafi or bearing is
required, pinion shaft bearing protusion
must be set as outlined in paragraph
414

§14. REASSEMBLY. With pimon
trusion set and pinion shaft in-

stalled make certain besring cups are in-
stalled in end plate fomdt shima Land 37)
if seting input shaft and idler shalt emwd

play.

$#11. IDLER SHAFT AND INPUT
EHAFT END PLAY. Install bearings
on wler and input shafts, [nsesll spacer
{1—Fig. 173) and hearing cup MINUS
shim (&) in end plate (B Ingtall bearing
cup (32) MINUS zhim (37} in end plate.
Place Eiler shaft assambly and input
shaft assembly in position in ranze
ing, install end plate and install four
biolts im place of mounting studs, Tighten
bolts o 95 Wom (70 f1.-iba.) torque,

Maunt dial mdicator eo probe contacts
erd of idler shaft through hole in end
plate. Measure and record amount of
end play.

Mount. dial indicator =0 probe conlacks
and of inpat ahaft. Mepsure and record
amount of e play.

Remove end plate (8) and instal]l cor
rect thickness of shirms under each bear-
g cup oo obtain OAS1-0.102 mm
(000004 inch) end play for esch
shaft. Maloe cortamn spoeer (1-Fig, 178)
=10 |:||.|-|.|:u_=. Raomeve idber shalt amd ir'|||ul
shaft from range howsing (36).

312. PINION BHAFT ASSEMBLY,
Imetall thrust washer (34 = Fig. 175) on
pinkon ghaft (19) with oil grocves facdng
away from hearing (35). Install first
gear (17}, besring (33) snd raee {32). In-
stall idler shaft asse {39 amed input
shaft aszembly {4). Install shift interlock
phag (43) in bore bebween shilt rod holes
in range housing. Install sliding collar

7




Paragraphs 313-314

grar (31}, Flace sliding collar {16) in ag-
proprite shift fork snd instal shift rod,
shift fork and sliding collar a2z an
assembly. Use tool shown in Fig. 158
and ingall detent badl and spring. Install
third gesr {15), two bearings (30) s
race (14}, Irstall thrust washer (123} with
afl grooves facing awny from thied Faar
(16). Insiall reverse gear (29, bearing
(28} mned race {12). Install shding collar
gear (10). Place shding collar (11} in e
mimning shift fork and install shift rod,
shift fork and diding collar as an
pasembly. Instsll detent ball and epring.
Instal! second (27, bearing (%) and
e e lmgleﬁ;acer {25} with larger
putside dinmeter apainst pear (27). In-
stall shim (24} removed during
dizassembly ond threst washar (23], Flat
gide of thrust washer goes against

MAIN DRIVE

ehima. Install end plate (8) and tighten
petaining bolts to 40 Nem (30 fi.lbe.)
torque. Install bearing (22), washer (213
and not {Th Moting mut left-hand
threads tighten to 271 N-rm (200 fi.-Ibs.)
torgue, Mount dial ndicator so peobe
contacts end of plnkon shaft, Mensure
and record and play. Correst end play is
(L0E] mm {0002 inch) end play t 0,061
it (02 meh) preload. Adjust by ad-
ding or subtracting shim thickness (24),
With correct thicknesz shims (24) in-
sialled and gear box reassembled, install
rat (G and tighten againet nut {7) to 271
Nem (200 ft.-Ihs)y torgus. Back off nut
-Elli-;rﬂiustuntii roll pin (207 may be installed
install roll pin. Eeinatall ofl supply
lirre, free whesl and shutment plate.
Renssemble by reversing disassembly
s,

BEVEL GEARS

AND DIFFERENTIAL

Modets 11580, 1290, 1380 and 145 sre
equipped . with similar differential
assembles having two spider gearg
(B=Fig. 174), Model 14%} nzes thesst
washers (8) on nxle gears (6 and 7). With
exeaption  of installation of thrust
wiashers (B) on axle gears of 1490
meadels, service protedures are identical

Model 16580 (s equipped with & four
spkder gear (B—Fig, 175) differential
which utlizes a shightly different dif-
ferential lock mechansm.

Fig, TP — Expioded view of typloal hwo pinica
gedy diffsrandial showing componant pars as
el redglive pasifont. Mode tharst washars (8)
aE el Gt of TTRE, TIRD amd TIRD mogeis.

L Adpaeter Ting e

% Ehs'il:h 1% Fii

H rd pak: 15, ¥rap

i e pin I l"lr:E.'.ngl.l'l.

B Asks grear 13, Remvdl rinp gogr
2 T::I"r'rfwll'l I{I Pearirg

7. f

E mﬂmur ||_: ]T:;EI:.“” ringr nal
B Cerrder 17. Speeed thmd
T2

Procedure for setting pinion shaft pro-
trusion or carrier bearing and bovel pear
backlash & similar for all models

RE&R DIFFERENTIAL ASSEMBLY
All Models

413, To remove pinion shaft of dif-
lerential assembly, it is first necessary
tix remove and disgssemble gynchromesh
trarsimisson or Fange gear bo of power
ghift. transmissiom if =0 eguipped.
Remove pto housing and rear axles,
Refer to appropriate paragraphs for
mscdel bedng serviced,

Male sertain differcnteal hm;riml; £ApE
are marked hefore removal as thay most
be reinstalled in their original positions.
Mote pinion shaft gear and bevel ring
gear are matehed and available only asa
ratched set, D MOT renew just one of
these geare e improper gear mesh and
pindon shaft protresion would result.

PIMION SHAFT PROTRUSION
All Modeals

414, While construction of tranamis-
sion ardd range pear box are different,
method [or determining correct pinion
shaft protrusion is the same. Tt iz not
necessury koo install gesrs om o pinion
ghaft, however bearings and cupe to ba
used for final aszembly MUST be install-
ed to et panion shaft protrision.,

Assemble pindon shaft m transmission
or range housing, install end plate and
tighten pinion shaft put untll all free
play 18 just removed. Nobe pinion shaft
protrogion dimensin etehed on pinkon

CASE (DAVID BROWN)

|
|
|
I
I
|
|
A

Figr. 178 = Explocted wiaw of faur siekam gaar ol
tarsariel serembly showlng compoaant pars

el (Ifredr resleflve posdifons.
1 Aulpmmier L W, Inrer currier half
z BEan o 10 Beordd ringr
& Chder rerer @all 11, |'lﬂ-:|-n#u|§
4 Thrual washor 13, End platc
E Axde pear i1, Brarieg
i TEios godr choss N, Auliiser g mil
7. Lok LR Cewar

& FErinn gmear il - Enap rag

shaft gear end. Tt wil be & phus {+) or
mines (-} nomber. Install spectl tool
(CAR-1284) noting spacer (2 - Fig. 176)
irstalled onm tool MUST be sorrect
thickness as recommended by tool
manfacturer for model being sarvieed.
Adjust tool so probe lightly contacts in-
fier bearing race s as shewn in
Fig. 176, Using a feeler gage reamre
and record gap (1= Fig. 178).

Epecial toal (CAS-1834) has a built-in
apecified dirension of 0.762 mm (0030
imzh) when wsed with corrent fow
mindal I:-e'ihg: gervieed. se this dimen-
sion, dimension eteked on Eear and

Flp. 176 — View showing proper use of special

loal CASAXR amd location of gap @) fe Ba

mmﬂmmum:ﬁ-mw

tom! manulBenuns dsEardiig Mmﬂdﬂmﬂ-
wigme,
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MODELS 1190-1290-1390-1490-1690

fesler papge dimengion to determine cor-
rect shim thickmess o be installed at pi-
nion shaft bearing by subatrbating ap-
propriate dimension in the folowing ex-

ample;

Bpecified

dimensian L THE mim (0,030 in. )

Etehed number

|+ or-) X MXN M (X 00 W )

Tital 18 correct

satting dismenslon

Measured gap X, JKK T (33000 in)

Corroct 2atting

dimensiocn =X, 3000 I (XXX i, )

Additonal shims

required DL T (00 i)

If sorrect setting dimension s larger
than messared gap, shims equal to this
rvuet e peroved

Finion shaft besring ahim Jocstion for
1180, 12%0 and 1390 models s (4 - Fig,
154}, for 1490 and 1680 maodels (41 - Fig.
1600 and for power shilt models
(18 =Fig. 173)

Racheek minton shaft sntling' after
changing shims.

DIFFERENTIAL CARRIER
BEARINGS AND BEVEL GEAR
BACKLASH

All Models

416, Um all models, adjustment of dif-
feremtial carrier F-nanngﬁ ‘l:n-]'nwwh T
per bavel guar backlash and bearing ad-
Justment is correlated with pinion pro-
trusion adjustment as outlined in
paragraph 314,

Instnll differentinl assembly, but do
nid wecurely tirhten differential besring
caps. Install adjuster rings (1 and
15~-Fig. 174) and torm in.ontil end play
of differential in carrier is less than
0051 mm (0002 inch) without
preloading  bearings. Mount dial in-
dicater as ghown in Fig. 16 and move
carrier assembly sideways as required to
obtain correct bevel gear backlash of
QITE0229 mm (.007-0.003 meh) by
loosening one adjaster ring mut ome turn
at a time and tightening cpposite ad-
juster muat the same amount each time,
When bevel pear backlash and difforen-
tial carrier ings are properly ad
juzted, mstall adjuster ring nut locks
{16=Fig, 174) and tighten differential
bearing eap refainirg holts to 163 Mom
{120 ft.-be) torgue

D?EH%L DIFFEFI ENTIAL

Two Pinion Gear Differential

316. Hemove carrier bearings (2 and
1d-Fig. 174} Mark end plate (3), car-
rier {#) and bavel ring pear (15) positions

for resssembdy and remove snap ring
(11} and drive pin (100 in until special
dowel (171 muy rnmn:wm!. Remove pin
{10} Bemowve beval ring gear retaiming
bolts and remove bevel ring mear (13}
Remove end plate (3), axle gear {5}, pi-
nlon gegrs (6) and axle gear (7). Remove
thrust washers (B from each mxle pear,
i o -Equipp:d.

317, Inspect all gears for wear, chips
pr damage. Pindon shaft (12- Fig, 174)
and bevel ring gpear (13} are matched and
st be renewed in matzhed sets only.
Thrust washers (if st equipped) and
mating surfaces must be zmooth and
free of scores or excessive wear, Ex-
aming pin (M) for wear on pinkon gear
runming surfaces Inspect earrier bear-
ings for roughness or wear. Renew
parks as needed

318, Lubricate all parts during
resssembly with apecified transmission
Muid, make certain previowsly made
position marks are in slignment and
reverse dizassembly procedure, Tighten
bevel ring gear retaining bolts to 68
B 80 fAbs. ) torgee and secare with
lock platas.

Four Pinion Gear Differential

419, Mark positions of ouber earrier
half (3—Fig. 175}, inner carvier halt (3,
bovel ring pear (10) and end plate (12)
for reassambly and remove axle gear (5],
eroes [6) and four pinion gears (8) and re-
maining:  axle gear. Hemowe thrist
washers (4) from each axle pgear.
Fermoyve inner carries half (8, bevel ring
gear (10 and end plate (12}, Remove
snap Fing (16) and gear (16).

420, Inspect all gears for wear, chips
ar darnﬂ.%e. Pinkon shalt (11-Fig, 17TH)
and bevel Fing gear (10) are matehed and
maest e renewed inomatched seta only.
Thrust woshers and mating sorfaces
sl hee amonth and free of seores or ex-
cesaive wear. Examine pinion gear cries
(6} for wear on pinion gear running sur-
faces. Inspect carrier bearings  for
reughness or wear, Repow paris as
e,

321, Lubricate all parts during
reqasernbly with specified transmisaion
fhgid, malke certzin previowsly made
pisition marks zre in alignment and
reverse disnssembly proceduss, Tighten
bevel ring gear and carder retaining
balis to 102 MW= (75 fit.-hs ) torgue and
secure with lock plates.

DIFFERENTIAL LOCK
All Models
422, Depressing differential lock foot

pedal causes sleeve {12=Fig. 177) on
163 models or sleeve (13) on all ether

https://tractormanualz.com/

Paragraphs 315-322

modals to emagegﬁﬂ. (1650 rvaclels) or
splines (all e} i:|.IL differential

and plate. This overrides pinion and axle
wear aetion cansing both fingd drives to
furn with equal pewer and speed for im-
proved irpetion under adverse condi-
thens, When pedal 15 released spring (11)
pushes locking sleeve out of engagement
and differential resumes pormal opers-
thom, Tk is sormetimes neressary to slight-
ly deprass one whesl brake to enable
spring (11) to overcome binding of sleeve
ca=ed by engagernent amd relepse dif-
ferential lodk,

Locking eleeve (13 or 13) snd release
gpring (11 may he removed  after
removal of right final drive sssembly as
putlined m paragraph 324, le‘l'-u:{'-entlal
pnpagement  rear (1690 models) or
sleeve (all other models) 15 an ntegral

art of differantal assemhbly and dif-
erential most be removed and disas-
gembdied  For  service.  Rafer to ap-
propriate paragraph for medel being
serviced

With final drive assembly a&nd pinion
shaft Inmer seal retamer removed, work
through  axle housing  opening  and
remove locking sleeve (18 or 18) and sor-
imgr {11} It may be necelsary o
manipalate . differential bock pedal to
disengage fork (1) from groove in lock-
ing slepve, Bemove snap eing (1), lever
(2, key {Thand “0" eing 5). Push: zhatt
and fork assembly (6 amd 1) into axla
housing and remove through axde hous-
ing openng. Fork {10} may ke removed
from shalt (&), I necesary, Remove
snap rimg (5 and beshing (4)

Fig. TIF—Exploded wiew of diiferawlied lock
campones] parls, Nole pedal amd Mekags &7
rangaveent varias frem madol o model

I Comgs A Ruapn

'l J-:!-r""': 1, '-'F-I.Ir-err.!

& O g 1L Fark

4, He=h 1. Hmnngp

B B |Tn.:' 12 S, |G

K. '=h-|I'r 15 Seeee 1IHL 1230

1. Ky FEE ] B4 ER] il
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Paragraphs 323-327

Irspect splines, hushingn and linkags
for wsir and check spring (11} sjpainst.
the Mnllowinge specificalions;

Maximuim Free length . .., .. - L334 mm
(5104 inches)

Minterarm Fres lemgth ... o 12T
(5 mihes)

2 1710 S A% mem {3 T8 meheg)
168 N (35 1hs.)

Testat ... .. ...36.5mm{1-T18 nehes)
227 N (b Iba )

Beverse removal  procedure noting
gpecial ool (CAS-1633) is avadable to
bl installation of locking sleeve and
apring. Inatall spring in differential end
plate, place sleeve on end of apecial toal
{CAS-1633) and pugh sleeve and spring
in until gleeve aplines engage differential
atid plate aplines and fope (10 - Fig. 177
is im groowe of sleeve. Wirs lever (2) in
engaged position to hold sleeve and ape-
ing in place during remainder of
regzsambly,

FINAL DRIVE

Final drive assembly consists of renr
axle aocle (hally {resar, =pur ﬂmﬂ} Eunii:m.
brake drum or dises and housing. Stab
axle, bearings and bull pear can be ser-
viced  withont removal of entiee final
drive -assembly, however if axle shaft,
brake drum or diece are to be serneed
entive firal drive assembly et be
resrived.

LUBRICATION AND BREATHER
All Models

423, Lubricating fluid for final drive
m's ig contaimed in each final drive
sing and other than & breather, final
drive unit s sealed. It i recommended
flaid be changed at B00-1000 howur intar-
vake, Models 1190, 1290 and 1580 e
guire 2.3 L (2% qts,) per unit, 14590
mardels pequise 6.5 L7 gis.) per unit amd
1680 medels require T4 L (8 gis) per
imlt.

Breather anspmblise ave Tneated In
final drive covers (12— Fig. 178on 1190,
1250 and 1390 models and in brake hous-
ingz on 1490 and 1680 modalz (1 - Fig.
T4 or 120, Breathers must remaln
opan and free of ohetruction or gear mo-
tion will cause prezsure bulld-up in final
drive housing forcing fluid past axle
shaft sealk,

A presese fiktingr is Iocated in rear axle
senl housing, This fitting is not for bear-
'mg; |I|.|:'h|"|r.=.tinn; hibricant PASERES |t
in sl caviby and fresh prease is used to
foree dirt from axle shaft seal. Fitti
shicubd be lubricated every 50 hours unt
gresse  appears  fron geal Imu-dng
Twine, wire, grass or dirl buld-up
thiz area or lack of regular hibrication

74

will result in prematre senl failore.
Sigms of senl fallure will be axcessive
beskemgre of firmd drive ubcieatiog Quid at
sl drea,

R&R FINAL DRIVE
All Models

324. Raise amd support tractor tire
and wheel from side to be serviced. IF
cipuipped with cab or platform, nemovs
redir suppert bracket bolta and Lift and
suppart cabe o platform with a suitahle
stand until thare iz a small clearance bet-
ween support bracket and final drive
housing, On models having drum
brakes, leosem heake  adjpstment eo
hrake drom will not drag on beake ghoes
during removal, On models having dise
hrakes, diseonnect braks rod and
remove colber pin and clevis pin from
cam bever end. Tag rod to be certainit is
froe, For all m |$, wire differentml
feck pedal in engapged position i remo
irgr right final drive to keep Jocking
aleeve and speing in correct posithon, At-
tacha hodst to final defve howsing, unbolt
heuping from  cear axle casting and
rernave fipal dreive aeaambly.

Reinstall by reversing rermaval preo-
cedure and fighten mounting bolts to
102 MN-m (%5 ft-lbs.) torque on all
miadels exeepl. 1490 and 1690, Tighten
1480 and 16590 madels ta 186 W-m {100
f.-lb=.) torgue

AXLE SHAFT, AXLE GEAR,
BEARINGS AND SEALS

Drum Brake Models

325, DIBASSEMBLY. Haise and
sapport tractor and remove tlre amd
whoel from side fo be serviesd. Deain

Fig. 178— xplodied view of
vl drive pssambly used on
drmen ke medeis,
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CASE (DAVID BROWN)

final drive housing and remove cover
{34 = Figr. 178}, Bend taha of tab washer
(190 away from not (18) and use special
wrench (CAS-1666 for 1100 or
CAS 1210 for 1290 and 139 models)
Incaen ik (18) on stub axk shaft (@31).
Place block or cushion under bull gear
(200 0 prevont damags when stob axle 2
removed and using two Jack screws,
washerz and nuts through the two holes
in flange of stub axle, remove stub axle.
Turn jack screws evenly during remaval
of atub axde, Remeve boll gear (200, tab
washer (19), nut (18), bearing eone {171
and spacer {21} from inside final drive
housng (10). Remove ol aeal housing
{26} and shim [24). Use a suitahle poller
b remove bearing (28) amd bearing cu
(17} from housing. Remove aedl (22}
Remove eollar (28), dust ahbeld {30) and
0" ring (29) from stuk axle {31,
Remiee seal (27) from seal housing (26),
If axle shaft () is to be removed, Pemove
fmal drive housing as outlined in pars-
gruph 224,

Rernmiae snap ring {16) and preas axle
(# out of housng toward wheel side.
Bemove end cover (158), “0" ring (14),
ehimz (13} and bearing eup (12), Ramove
collar (1), drum {2} and  complate
rerioval of axde (9). Remove bearing cup
(B), apacer {71 and znap ring (8] Rarrﬂvn
geal (B). Remove the two Keys (113, eollar
(&), "0 ring (4) and l'rnﬁnnj,-st (& and 12)
from shaft (9,

A28, INBPECTION, Clean and m
speet all parts. Benew all aeals and “0O°
rings. Make certain bearings, cups and
gesrs are not warm or damaged. Inspect
birake componenis,

127, REASSEMEBLY. Install bearing
cones (8 and 12 - . 178) on axle shaft
(3. Lubwicate *0" ring (4) and mnstall in

51 bl o e
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MODELS 1190-1290-1390-1490-1690

enilar (3 Press eollar, 07 ring end first,
onto axle (3 untdl eoliar seals against
bearing. Install the two keys{11) in axle
{9). Install bearing cup {8}, spacer {7},
Arap ring (B and seal (5) mhowsing (100
Lip of seal (B) st be lowand snap ring
i) Place axle () inbo howsing (10} frorr
wheesl side and install bearing cap (125
Blace final drive housmg snd  axle
assemnbly in press and support bearing
end of axle (0, align keyways of dram
{# and uze stes]l tube 2 inches in
dizmeter and 20-1/2 inches g {o press
driarm onto axle untl seated against col-
Lo (). Apply hydraalic pealant te ineide
of apllar (1) and use steed tube to prese
cellar onbo axle untd =eated apzinst
drum. Install cover (15) and snap ring
(16 MINUS shims (13) and “07 ring {14,
Mount dia! indicator and measure end
play of axle shaft (9. Make cortain bear
ing ‘cups {8 and 9) are seated apmmst
enap ring and spacer, Add 0,076 mm
(L0023 inch) foo el play measurement
and imstall that thickness of ghims (13)
between bearmge cup (12 and cover (£5)
to PRELOAD |.'|J.'n.r'_r.||:q' 00T mmm (0008
1r1r'h} Iﬂ:l'n.'ll"'ﬁ ring {14, ecver {15) and

rimz {16} Muke certain brake dram
|,-3. esun el brake shoes are in good con-
ditlon, then reinstall final drive

azsembly on tractor.
In=tall 07 ring {2%), dust shield {30}

and eolkar (28 on stob axle (31 Install

seal (27) in housing (28) with lips of zeal
toward outside of housing. Lubricate
aenl nnd in#’cull housing; and  seal
assembly on stub axbe. Install beprmg
cup and bearing: (23} and spacer (21),
Make certaln chamfered end of apacer ia
away from besring.

Ingtall bearing cugy (17) and seal (22
Lip of seal musl be toward inzide of
hienssinge ard imstalled to & depth of ane
inch from outer face of housing.
Lubricate baaring (17) and inatall in cap.
Install ball gear (204 in final drive hous-
Ing &md ruppoet on Mock or cuzhion. In-
atall atub axle aspermbly, rotating atub
axle to engage splines of ball gesr. In-
stsll tab washer (19) and nut (18) a5 stub
axle ® mstalled. Install three bolts, at
equal distanee, in seal bousing (26) mak-
ing certain grease fitking (25) is oward
rear of tractor, TH) MOT tighten bolks at
this time, Btart rut (18) on threads and
tighten with ml spanner wrench,

grhiten by hand, then oge a hammer on
wirench oo tghten evan more. This nut
rrust be very tight or prematurce beartng
faflure will resull. Secure mll (15} with
Eah washer (1%}

Hit fange of stub axle (31) as the three
baolts are evenly tightened on seal hons-
ing (26). Tighten bolts until zll end piay
ia removed from stol axle. Measure gap
batwesn oil geal housing and final drive
haasing at three places and sdjust bolts

B9 wun

pesilions,
I, Breather 14. Thrier mex E7. Eparar
e L s
- 1 M. [T
4, Bparer I7 H:Emr L Shim F
LS Fhun o A 18, oot 11 Seeal hidisl rge
. Fired tlrwe by 19, Biatonmy i ke 12 Saml
T Hm.'q. T ), At wEey AR Elpans
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11 M5 riog 24 AT Fillor ploy
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Paragraph 328

untdl all three messurements are the
same, Install & thickness of shims (24)
018 wom {0,006 inch) THICKER than
meazured gap to preload bearings 0.13
mm (0005 inch). Inztall seal howsing re-
taining bolts and tighten to 68 N -m (B0
ft.Ibe.) torque. Lubrieste fitting (25) un-
til grease is forced past seal lips, Make
cartain braather (22) is clenn and install
in cover (34}, Install cover and tighten
bobts to 34 N-m (26 ft.-1bs.) tqrgus Fill
egch final dirive howsng with 2.3 L (21
qts.) of spesified fud and reinstal ri‘re
and wheel, Tighten whee nuts to 208
Nem (150 ft.lbs ) torque and odjust
brakes as necessiry

Maodal 1430

428, DISASSEMBLY. [t is mot
necessary to remove cab or platform to
service final drives,

Raize ami rt tractor and remone
tire and wheal from =ide tn be sarvicad.
nis, oot pasking bevke cle aod
ings. Hemive g brn aki i
final drive cover (38-Fig, 170, Bend
tal washes (25 and using  specil
wrench (CAS 1210 losen nut (240
Remove ol senl howsing (81} retainiag
bolts and pull stub axle (36) partially out,
Beesmowe ahims (300, nut (24) and washer
{25}, Remove stub axbe completely and
remove bull gear (26) and bearing (23]
from housing. HBewmove soal (55)  and
bearing cug (25) from final deive hoosing
(61, If axle shaft {T) iz to be removed,
remove final drive housing as outlined in
paragraph 324,

Remove parking brake lever retarn
ppring and brake cover (17} retmining
holts. Drive poll pin (13— Fig. 131) from

king brake lever (14) and remowve
ever and dust shield (16}, Remove spap
ring (7)) and drive pin (B} out of acfutor
limks, Remove brake oylinder (21 - Figp.
180 Bomove brako disecs on top af
hralkes actoator. Hemove  aetaator
mezembly and remaining beake dises, Tn-
gtall brake hub pulier adapter
(CAS-1644-3) on bhrake hub (3-Fig.
179). Make certain counterbore side of
adapter (CAS-1644-8) iz installed toward
alsorter hub splines and remove hrake
hub (3 —Fig. 179 Remwesmprmﬁﬂﬁjl
and prass axle shaft (7) out of final
housing (6L Emd cover {12), "0 ring
(11}, shims {14} and bearing cup (0 will
be pressed out of final drive hopsing
along with axle (7). Remnve brake hub
keys (3}, spacer (4] and bearings {5 and
9), if necessary, from axle  shaft,
Rermne rermnaining bearing cup feom
firal drive howsing and the two pinion
shaft ol seals (14 and 15) from Brake
cover (17), Hemove gpacer (271 from
stnby axbe (36) and press stub axle out of
bearing (29), Remove seal housing (81,
chirt shbeld (35) and “07 ring (34).
Rernove seal (32) from houging (31

75
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Paragraphs 329-332

325, INSPECTION. Refer fo para-
graph 526 for inspection procedures,

a0, REASSEMBLY. Trstall bearing
eones on axle shaft {T-Fig. 179 Install
spacer 4] with chamfer edge toward
bearing, Install bearing cup (5) in final
drive honging (6} and install axle
aggembly (T) in final drive hoosiog. In-
stall ouber bearing cup (99, end cover (12)
wnd whap Fing (13 MINTE shime (10
and "0 ring {11). Make certain bearing
cup (¥ iz seated against end cover (12)
and gnap ring (13) and bearing eup (5) 15
seated in final drive housing (B Mount
dial indicator and measure and record
end play of axke shaft (7). Remove snap
rimg {13}, end cover (12) and install shim
thickness 0.076 mm  (1LOBS inch)
THICKER than messured end play to
FRELGAD bearings 0076 mmrm (RS
inch). [nn-l.nl'l 5 i I.'i.TLﬂ"I_]. 11, ead m'.-erilﬂ]-

and snap ring {135). Inatall hrake huh
keys (E) and I:rra.k& huab (3) making cer-
tain wider splines are next to bearing
wnrd. Trstall ke dizes az ontlined in
parggraph 537, Ingtall axle shaft inner
menl (15) in beale cover (17) with seal lip
towsard ineitde aurface of eover. Inatall
oiter seal with seal [ip toward outside
surface of cover. Lubricate seals, install
gasket {18) and cover (17}, Tighten bolts
to 102 W=m (Th fi.-1bz) torgue, Reinstall
fimal’ drive housing on trector. Tighton
mannting bolts to 186 Nem (100 f¢. /=)
torque.

Lubricate *()" ringr (34} and install on
stub axle (36 I-’Lm:ﬂ shouldered end of
ofl seal sleeve (33} inbe dirl shiedd (35)
and install on stub axle as an assembly.
Inztall oil zeal (32) in seal homsargr (31).
Lubricate seal and msiall housing
assembly on stub axle. Install outer
bearing mg and cone (29) and spacer
(271 om sdub axle, Install inner bearing
cup (23} in finad drive housing. Install
seal (28) in final drive houzing with 1ip
toward inside of housing. Seal must be
even with inmer swrface of housing.
Luhricate seal and install inner bearing
cone (23) in ita installad sup using heavy
grease to hold & in poaition. Inatall ball
gear (48] i final drive hoosieg and in-
atall st axle thropgh finad drive hous-
iregg, bl gear, washer (25) and nut (24}
Hand & rut {24} a3 stub axle is
drfven nto position. Tuen ofl sea] hoos-
g (A1) antl grease fitting is boward
rear and install three bolts to equal
digtanses around il seal hoummg.
Tighten nut {24) using special spanner
wrench (CAR-12110),

ROTE: Mut (24) must be wary fight or
rapid wear apd damaga to gears and boar.
Ings will rasult,

Tighben the three o1 seal housing bolts
evenly until inner bearing eone seats
against stub pxhe shoulder, Messure jrap

76

hetween eeal housing and final drive
housing at three Iecations, Adjust the
three bolts until gap measurement ix the
garme at all Jocetions. Install shim {30
thickmess 016 mm (0,06 inch) LESS
than measured gap, nstall seal housing
holts and tighten to 68 N-m (50 ft.-Fa.)
torques. Bend tab washer (Z3) to secuare
nut (24) and install cover (38) with new

t (A0k Tighten cover bolts to 490

mn (30 £t -Thes. ) bomegiee.

Eeinstall brake lines, cab or platform
mounts and wheel and tire. Tighten cab
mounting bodte to 102 Nem {75 f.-Ths.)
torrnee and wheel rags to 190 Nem (140
£t lhe ) toroque. Lubricate fitting (22} un.
til greaze i foreed out arsund dirt shiald
and Fill fimal dmre hnumnﬁe with 6.8 L (7
qta.) of specified fluid. Heinstall park
beske cable amd blesd brakes as
MECESSArY.

Model 1690

a3l DISASSEMEBLY. It iz not
necessary to remove cabr or platform to
sorvics Fnnl drives.

Raize and support tractor and remove
tire and wheel from side to be serviced.
Remove drain plugs from final drive
hansing and beake dise sestion and drain
fluid 7.4 L (8 qia) Bemove finel drie
e (41 = Fig. 1800 amd placa eashiom
ar support under bull pear (25) to pre-
vent damage when stub axle (39 Iz

CASE(DAVID BROWN)

removed. Remove seal housing (34) bolts
and pull stub axle using care bull gear
{25} does not fall out of housing, Bemove
bull pear (26}, spacer (24), bearing (23)
and spacer (27). Remove knck screw (28)
and nuf (23). Use press to remove stub
axle from seal housing and remove
sleeve [36), dirt shield (38) and 0" ring
{371 Remove scal (28), bearing and cu
(4 and senl (2R) from housing (84
Remowve “07 ring (32) from housing, 1f
axle shaft (13) is to be removed, remove
final drive houging a8 outliced
paragraph 524,

Bemove parking brake lever refurn
sprirgy and brake cover (2) refaining
bolts, Drive roll pin (13-Fig. 181) from
J:a.r}r.mg brake lever (14) and remowve

ver and dust shield {(15). Remove brake
cxlinder (19) and snap ring (7). Dirive pin
{B) oot of actmator finks and remowve
brake dises which are on top of brake ae-
tuator, Rernove aebuator assembly and
remaining brake discs. Hemove snap
ring (19— Fig. 180} and using a soft ham-
meer drive axle (13), eover {18}, 0" ring
{17}, shims {16} and bearing (15} from
final drive housing (12). Remave gl re-
maining bearing cups, spaeers and snap
rings from finsl drive housing, Press ax-
Iénﬁm'. (1% out of beake hob {7) and
rermowe twn Reys (143 Remove spacer (3)
ard bearings (11 and 15) a8 necespary.

332 INSPECTION. Refer to para-
graph 326 for inspection procedures,

IE 17 18 12
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MODELS 1190-1290-1390-1490-1690

i, REABSEMBLY, Install i
cones (11 and 15— Fig, 1800 on axle =h
(13). Irstall spacer [g,]. two keys (14)and
brake huab (7). Brake hob is instailed
with wider u.'!.ﬂi.ned e DT n.gajnat
gpacer. Install inrer benring smap ring
(), spacer [ 10 ami bearing cup (11) into
final drive housing (12) Make certam
bearing cup'is seated against spacer and
sngp  ring. Install axle shaft (15
aspembly inte final dreive hoosing. Tnatall
auter hearing cup (15), end eover (15)
and snap ring (19) MINUS shims (16)
and “¥ ring [17). Hit end of axle shaft to
sl outer bearing eup against end cover
and snap ring, Mount dial [ndicator and
measure and resced amount of end play
of axle shaft, Balect thickness of shima
(LBh (R12T mm (0,005 inch) THICKER
than mensured amount of end play and
fmstall under end cover (18, Install “0°
ring (17}, end cover (18] and snap ring
[1'3']:. Irstell braks dises and astoator as
outlingd in parsgraph 37, Install braks
cover (3) and tiphlen retaining bolts to
102 N+ {75 .-1ba.) torque, Install seal
(16— Fig. 181}, dirt shield (15) and lever
{14). Inatall rall pin {18} mnd briske redurn
gpring. Reinstall final drive housing on
tractor. Tighten mounting: bodts to 136
Boem (100 fe.-lba.) torgee.

Inztall bearing and cup (30— Fig, 180)
inte odl seal housing (34) until cup &=
seabed. Tnatall cater seal (85 with lip
fasing vurbward. Tnetall inner ofl seal (29)
into seal housing with lip facing out-
ward. Install 0" ring {27} on stob axle,
Install dirt =shield (88) with flat =ide
tward stub axle flange. Install sleeve

(#6) with flanpe side against shield.
Lubricate seals and install zezl housing
(34}, Use o smooth sided punch to drive
bearing and hoosing down far enough to
start niat (28) on threads of stub axbe.
Sarure stub axle and using special span-
|‘|2L§::I wrench (CAS- 18415 fully tiphien nut
28],

NOTE: Nut {28} must be vary tighl or
rapid wear and damage to gears and bear-
imge will resuls.

Apply “Loctite” te threads of lock
serew (26] and install serew n hobe of
nut (28) which iz opposite a spline proowe
in stubr axde. Tighten lock screw (sorew
hend must be approximately (L8125
rrirn [1/32-ineh) balow sl of nut)and

head of acrew to lock in pesition.
abe and matall “0" ring (32) on
heuging (34). Install original spacer (275

MOTE: Spacer (27} ls evailable in 1wo
thicknésses, 52324 and 5.842 mm (0.208
and 0.Z30 inch) and origmal ihickness
spacer musi be neinstalied

Install inner bearing cup (23] in final
drive housing and plece bearing in cup
wang heavy grease to retrin bearing in
pogition, Install bull gesr (25) in final
drive housing and partilly install stub
axle assembly through hssng and bull
gear, Inetall collar {24) and complete
stub shaft . installation. REodate  seal
heueing wetil fictleg (32) ie toward roar
and inatall three retaining bolés at squal
distances from each other. Tighten bolts
evenly antil all end play in stub axle is
juzst efiminated, Measure and recosd gap

Fig, 18 — Exploded wiaw af

comporment parts for diso

arake ypalems shawing thedy
rélatlve posifons,

L. Hrnke i

& Holnley disr
. Budxamuy ps
4. Bt dia:
B. Actuslisey krear
G fuslusting plato
T T

H. P

H
u
|
-]

Hrake afistng firk
R

2
. nctmalme g
L& Ball pin

14, larwor

LE. Dhed shibadad

i
17, Byl ahadl

¥ ng
1%, Endw niwmrler
5, Push rod
2k Fin
22, Kol
., Bollemd
Hut

=
m, ﬁllfr
v in

‘ | https://tractormanualz.com/

Paragraphs 333-334

batwean ail el ousing and final drive
hoesing using 4 fesler gage at thres
lncatbons arcund seal housing. Measure-
ment should be the same al each locs-
thom. Select shim (31) thickpess 0,127
rim {0005 inch) less then messured gap
and install between soal housing and
final drive housing. Install retaining
bolts and tighten to 68 N+m (50 ft.-lbs )
torgue, Mount disl indicator and
measnre lateral {alde to abde) moverment
of bull pesr. If lateral movemant is not
between 0. 1016-0.6604 mrm (L0040, 006
inch), adjust thickness of spacer (27}
Lubricate fitting (33) until grease is fore-
ed out st dirt seal (38), Install sover (41}
and tighten retaining boftz to 40 N-m
(30 [t -lbs § torgue,

Reinztall brake fnes, cab or platform
mounks and wheel and tire, Tighten cab
meunting bolts te 102 Nem (75 f.Ihe.)
taircpae, Fill final drive with 7.6 L (8 gte.)
of specified fluid, Reinstall park brake
onble and hlasd brakes as TC e Enry.

BRAKES
ADJUSTMENT
Drum Brake Models

k4. Align left and right brake pedal
height by adjusting serews (6 —Fig. 152).
Tighten leckrut: to retain adjustment.

Ta adjst brakes, raiss tractor untl
bath rear wheels are off the ground and
are free o turn, Make corfain park
brake is fully released. Tumn adjusting
srew (i— Fig, 182)on one brake rod o
|_',-' until wheol beoomes difficult #0 tarn
on that side, then loosen not (3} until
wheel just bepms to turn freely and
tighten locknut {4).

Repeat procedure for remalning side,

Check operation of park brake as ad-
justing brake rode provides adjustment

/
§

] —e-]

Flg, 182—Wew &l fyplcal brake pedal and
rililad parte,
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Paragraphs 335-339

for both fool pedals and park brake lever
and road test for satisfactory operation.

Disc Brake Models

185, Clean area around brake adjust-
menit hode plug {1 -Fig. 183} and remove
plug. Raize irastor antdl both rear
wheels are off the ground and ace free Lo
turn, Make certain park brake is fully
released. While turning whesel, turn
hirake sdjusting mut {1} clockwise arntil
wheal ‘cannot. be turned by hand, Turn
brake ‘adjustiog nut two and one half
turns sounter-clockwise, Renstall plog
{2} ard fighten to 81 N-m (60 ft.-fe)
torgu.
Fepeat procedurs for remaining side,
Check operation of park brake as ad-
justment will be affected and road test
for satisfactory operation,

R&R BRAKE SHOES
AND DRUMS

All Models

8. Brake ghoes and drum msy be
remiaved after first removing final drive
assembly a3 outlined in paragraph 324

Brake shoes and linings are available
separately or a5 an assembly. Upper and
lower shoes are interchangenhle,

sa 5pe¢ial drum removing tisal kil
{CAS-1211), or sdapt a kg type puller to
remove brake drum from axle shaft,

To install brake deam, snap Fng
(16=TFig. 178 end cover (15), "0 ring
(14} and shims {13) muest be removed,

MWats nombear and Ehickness of ghims (15)
for renssembly, Place final drive and ax-
b asgembly in press and suppert bearing
e af sxbe (9, align keywaya of drum
(2] and use steel tuwe 2 Inches in
dinmeter mmd 30 inchee long to press
drum onte axle untll seated againgt ool-
Inr £3),

Reinatall by reversing removal pro-
cedure and sdjust brakes as cutlined in
paragraph $34.

Fig: 183 = Sectional wiow of d¥sc brake housing.

£ f’:’pl":""m i Wheel oybnder

78

Figr. 184 = Seotfonal wow showing spaoe (1) fo be

messured wnder sirsightedge (2L Place sxirg
shefamry piele ol localien [3) aniy i secaasary
to bring dizc baiphd witkln specificstions.

R&R BRAKE DISCS
All Models

307, Brake dises rsay be pemoved
after firet removing final drive assembly
as qutlined in paragraph 324

Rempvs parking brake lever return
spring and remove brake cover
{(17-Flg. 179 retaining bolts. R-ETHD-‘-*.‘-
roll pin {12 - Fig. 181} and parki
lever (14). Bermove dirt shield an hmke
cover. Remove wheel ovlinder (139),
Hemove snap ring {7} and drive {.ut'l iH)
vt of adjuster rod (). Remove adjuster
rod and bellerank (23) assembly.
Remove hrake dises on bap of netuator
pssembly, sctustor aszembly and brake

dizes  which were under  actuator
wssembly,
daE, INSPECTION AND REAS-

EEMBLY . Tnapect feletion surfaoes in
E'inu.l drive housing: angd on hrake cover.
Tect surfaces of actuabor plates (6
12—Fig. 188}, steel ball ramp sur-
Ia-:eu and stes] balls (11) for wear or
dasage,

Uherk theekness of win thomary di.'bEE-H-}
and renew if less than 1.9 mm (D075
nch). Cheek comdition of rotating discs
(2} and renew all diges if one or more are
wien Lo the point that grooves are
almaet gone. When relnstalling disca in-
atall & Fotating dize, then a statjonary

Fig. 188 —Exploded wiew of

mastar cylieder showing

compansal parts and Meair
rafabg pogitioes.

1. Balainer

B Rrtirti dpiring

i Cigs

Ad. Wem sl

3 Holkrn spring rsd

.- Saeal

. Mipdor adinder bads
: ﬁh L= 1 r

CASE (DAVID BROWN)

dige. Install another rotating disc and
stationary dise unill there are foar
rotating dises and three stationary discs.
Last dize installed must be a rotating
diee, Install sctustor sseembly, then a
retating dise, & stationary dise and re-
maming rotating dise. Plece steaight-
edge across brake cover mounting sur-
frce {Figr, 184) ard use & feclar gage to
mensure distance between straightedee
s friction surface to top roteting dise,
Maximum desrance iz 3.1% mm {3123
inch ) and mindmum clearance is 448 mm
(ROTT drwchl IT dise clearares 15 more
than .12 mrm (0,123 nch) an extra sta-
Henary dise (3—Fig. 184) may be install-
ed 10 beation slwn in F‘ig’. 184, [lio this
miethaon] coly when nesw dises fafl bo bring
dlearance within spesifications and note
mirimgm clearance must still be 043
mim (0017 inch)

Reinstall by reversing remoral pro-
eodure and adiest brahee as oullined in
paragraph 335, Bleed heakes as outhinad

in paragraph 42

DISC BRAKE HYDRAULIC
SYSTEM

Disc brakes are hydraulically sc-
tivabed with system components being &
regervedr, left and right wheel mastar
cylimiers, Dabowee valve, Jeft amd righi
wheel eylinders ond connecting  lines,
Emkl" 'Hﬂlld FOSETUCHT 15 |r|r':=|l:v|'1'| I.II'II.'I.i."F
steering  monsole  cover and  master
eylinders are mounted on beake pedal
support  bracket Balanee valve 8
lecated under bood of low profile models
and under platform on all sther models.
Wheel eylinders are beabed o eack rear
fineal drive housing,

239, MABTER CYLINDERS. Over-
haul kits are - available for mastar
eylindera and left and Fght eylindars are
identical.

https://tractormanualz.com/
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Paragraphs 345-347

multi-speed pto sssembly is shown in
Flg. 18R HNote Iﬁ“" (8- Fig. 188)

aces gear (B 187) and gear
(18- Fig. 188) replaces spacer (16 -Fig.
15T fue mul.ti-a||:_llmd pe. Berviee pro-
cedures ape the =ame for either
sy,

Remove pto housing assembly as
sutlined im parmgrraph 343, Remove
draft sensor heusing and metal gasket
from top of pto housing. Bemove safedy
shislds mnd end pdate (28—Fig. 187).
Remore spacer (22) and shimz (21) from

b shaft (24} MNote number and
thickness of shims. Remove snap ring {1)
aml drive gear (Z). Bemove snap romg
{12}, shims {18} and idler gear assembly
(14). MNote number and thickness of
shims (13} Remove special pin (8—Fig.
197} arwd ueing care nob to bee detent
ball {11) and spring (10}, remove shaft
(7). Remove fork (12) and spacer (6
Remove rear snap ring (11-Fi. 187)
and drive input ghaft (4) out of bearing
{100, Remowe inner snap rime (11), gear
(& and shath (9, Drive outpat shaft (24}
cut of front bewring (16) and remon
ghaft {24). Remove oulpul gear (17),
split ringe (19) and spaser or gear if so
E‘ﬂllﬂl:'F"E\EB

Inspact all gears and shafls for wear
or damage, Inspect bearings and races
arnd note if peedle bearmog () {3 reminved
q e I‘_rBH.E'iﬂﬂ: it b matalled, All
an.lgip rings must be reinstaled with cup-

side of snap ring toward gear, bear-
ing rase or bepring.

248, REASSEMBLY, Tnstall hearing
cone {20=Fig. 187 on output shaft (24).
Smaller ouishde diameter of bearing
cone must be boward rear of shaft, In

stall spreer (18) or gear, as equipped,
and split rings (19). Apply grease to split
nnm i they will retain their pesition.

prease to front bearing cone (16)

aﬂxylaae cone in cup instalked in hows-
ingr. Place outpat gear (17} in housing
and iretall input shaft making certain
aplit Fings fit inside shoulder of output
pear ard shaft seats against front bear-
ing {16). Install rear beanng eup (20). In-
stall bearing race 4y snd soep rings (5
on input shaft (9). If needle bearing (4}
was removed, install mew bearing using
baaring driver agamsl numbered side of
l‘-aa.rmg Etsu't input shall throogh hows-
ing, in=ta (8} and inmer anap ring
{11}omn . Repssemble shift fork, de-
tent and .ﬂ'pnﬂ: Inatwll speeinl pin I:|3.I"H:I af
pin with hole must be upl. Irstall idler
gear and bearing assernbly on idler
ghaft, install snap ring (12} MINUS
ghims {13}, Mount dial indicatar =0 probe
cantacts inner race of idler gear bearing
and messare pear movement, Bemove
snap ring {12) and install shims (13) with
thickmess 010 mm {004 nch) LESS
than messored gear movement and
reinstall snap ring (12), Install drive
pear (2) and snap mng (1), Install all
ehima {21) rerneved during disassembly
PLUS an additional 0.508 mm (0.020
inch) shim, Install spacer {22}, gaaket
271 and l:arlinrute (28). Fotate outpal
shafl. by hand while evenly tightening

Fig. 188 = Expioded wew of
mwlii-gpead  pilo  bBousing
speambly phowiag compo-
mond parts abd el ralaling
posiioRs.

1. Snap
& ME#ET
5 Bk bearmg
d. limer race
B. Sruap ritg
h ?!h.l||r|r.ﬁ
; ﬂ:nﬂdld
L nli g gtk
Trpsk s4aid
10, Haring
11 Smapi rirgr
12, Seap T
1d. Shim
14, Lilkef pear
10. Braring
16, Bearing & mﬁl
|

=

17. %IL‘JI 1oeaT Sh
18, L
1. -.':|.|:-IIlll:.'l'll'li'l;r-.t|I

n

o
e
=

CASE (DAVID BROWN)

end plate retaining bolts, Continise o
rotate shaft and tighten bolts untl
resistance to shaft rofaton is felt. (Tee a
feeler gage to measure gap between end
plate and housing at four opposite sides.
Gap meazuremnent. will be the same if
boltz were evenly tightened. Remowe
end plate and install shime (21} with
thickness 00762 mrn ((.008 Inch) LESS
than gop measurement  to @
D06010 mem (0.002-0.004 inch) ond
play. Install seal (23] in end plate and
reinstall end plate tightening bolts to 68
M- (50 ft.-lbe.) torque. Reinstall metal
gaaket and draft sensor housing, then
reinstall pto assembly on tractor.

Reinstall by reversing removal pro-
cedure.

Models 1390-1490-1690

347. DISASSEEMBLY. s
and mulii-speed pto aa ies are
sirnilar and =service ure is
same. Inpat shaft (8= Fig, 1859) and out-

put gear (13 are different in singhe
speed RasemHicT.
Remove pbo housing as outlined i
aph 43, Remowe draft sensor
ﬁnmm;g and metal gasket from top of
pto honsing. Remove safety shialde and
end pl..th:tlﬂ Fig. 189). Rernove shims
(10 and 15) noting number and thickness

Fig, 16%— Exploged wew of single spoad aed
reafli-apowd plo aesembly for 13780, 1499 acd
1850 madeis showiag companent parts and dielr
relalive positions. Mode shadt{B) and gesr (T3] &
mmmw"!mm:m-

precadens Is the same,
1. Gasdecd 10, Skim
& Hmsing II. rh-uﬂr..ri Eij
. ﬁ:fl IH 1:l.|| l
i 10 pmﬂ
T | 14, L'i.nl.'ll“-l-l:q
K Ceaphr 15. Shim
T %ﬂr\? & eup 18, Seil
B ot Sl 17, daeknl
1. Hmarrg & rugp 18, Endd plate
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for each location. Drive input shaft (8)
rearward out of housing, Hemove shift
rod and shift fork using care to cateh de-
tent ball and spring &5 rod is remaved.
Diwive catput shaft resramrd out of hous.
ing, then remove output gear (13) and
fromt bearing come (11) from housing,
Inspect all bearings and cups on shafts
et in Ilcnlrcjrlgrl-:u PREEW E8 NECESSATY .

Inspect all gears for wear or darmagé.

Z48. REASSEMBLY. Heassemble by
reversing disaszernbly procedure noting
end play must be checked and set for n-
put ardl output shaftz, Install all shims
{1t and 15-Fig. 180 rermoved during
digzmasembly, gashed (17) and end plate
(18} Mount dial indiestor and measure
end play of input and cutput shafts. End
play mast be (050, 1F mm (0L.002-0.004
Inch} and & adjnsted by sddi
removing ahim {19] for input sha
ehim (15} for outpat sheft

Reversible Shaft Pto

349, MISASSEMBLY. Remove pto
hkousing  assembly as ootiined  in
parsgraph 343, Bemeve shaft (6—Fig.
190), Remove retaining belts and end
plate (5] and output shaft as  an
pesembly, Remowve input shalt assembly
(11}, Bend tabs of tab washer (13) away
from bolt heads and remove bolta and
wishers, Use a paller uncer gear (18)
arvl reswove pear, washer (17) and bear-
ing eome (16). Remove thrust bearing
(19: Remowe high apeed owtput shedt
(30, bearinge {27} and spacer (28],
Remove gear (20) and aplit rings (211
Prazs b epeed shaft (25) cut of besri
(Z2) and remowve bearing (Z21, specia
washer (23} and shafl {Z5)

Fig. 180—Expiodad view of
reversibie shafi pte
assambly showing oompo-
neal perts and Helr relative
PRsIians,

el el

- Dhilprwt sl e
B

: r-'|.-.|.-

. 'l'.l.rl.|n.r| whudt dhigrh)

ﬁEHEEEEH%ﬁ;;:;;:;#:apzﬂawaﬁp—
[
k

Inspect all bearings ami cups on shafits
werd in bowsings and renew A8 NECERESFY.
Trspect all gears for wear of damage
arm] matall new seals.

350, REABBEMBLY. Heazzarmble by
reversing dizassembly procedure, noting
et play of input snd output shafts must
be clecked amd sel. Install all shims (2
and 15-Fig, 1900, Mount: diad indicator
and pegition probe to contect end of ot
put shaft (6l Measure and roeceord
amount of end play, Moount dizl indieator
=0 probe contacts end of input shaft (L1}
Mersure snd record amount of end play.
Coreact and pl.'u,r for both shafts is
0.06-0.10 mm (0.002-0.004 fnch) and is
adjusted Iy adding or removing shima

Flg. 181 = Exploded wiow of fyploal pée shilf

Takage,
1. E e Arver 7. Shifi ol
E ok jun B Sproml pm
1. Shim L Sirvw
L ¥ riig B0 Dot spring
3 Bhoft & wer N1 Rall
& Bpacie B2, Shift fark

Paragraphs 348.352

{15} for cutput shaft or shims (%} for in-
put shaft

PTO SHIFT LEVER
All Models

. The pto shift lever and lin
vanea according o ¢ of pto, m
teactor and cah WE rmm i pped
Lever and shaft (b B1) 1% comimon
on most models and end play muest be
0.187-0.254 o (0.445-0,01.0 :m:h] and is
adjusted by ﬂ.dnlllr{%:ﬁr rexroving shim (3
&I_Iw'u,'a by -l ring {4} during aar-
vica,

While pto is held in position by detent
ball (11 and spring (10), excessive and
play in putput or input shafts can conse
pio dsengage under kard,

Make vertain all linkage is adjusted so
pto eompletely engnges and disenpages

HYDRAULIC
SYSTEM

Getectamatic lydraulic system is wsed
on all models, pump type and location
will vary aecording to model. Modals
1190 and 1290 hydraulic pumps are
mounted internally in pto housing and
driven by a gear on o 1|:|{|| il shalt, See
Fig. 198, All other models have either
gingle (Fig. 193} or tandem (Fir. 184)
purnpa mounted externally in front of
radiator and driven by a drive shaft
coupled to engine crankshaft front
puliey.

It iz very important bo understand the
rn_:!ca.l:im'.::hip of eariouz valres and bow
they should be pesitioned for proper
operation or teating of selected
hipdranlic mode,

HYDRAULIC SYSTEM
OPERATING PRINCIPLES

Rear Mounted Pump

#52. Hydrsulic Im P 15 mounted Lo
back of rear axde hetwoan axle and pto
onit. Pamp iz driven by a gear on plo in-
pt shaft and i operating ohly when pto
cluteh = E-ug'f.fuf.n

FPressure relief walve (9-Fhe 152) 2
leeabted on top of pump.

Pomp fift= oal From IFanamizaion peaar-
vour through a Tull flow filter (7). Gil &
pamped  through pipe 1o distribution
hilack (4) bcated oo top of rear axle case
on right-hand swde of tractor, Ol gocs
first to remote valve (33, if 20 equipped,
then to sedectamatic valve.

If equipped with remote vabve (Zhall ol
poes to selectamatie valve (6) when
remote valve s in neatral (conter) posl-
tion Moverent of remote valbve (3} leye

a1




Paragraphs 353-355

forward or baceward from weatral posi-
tion directs ofl flow do external eguip-
mnt.

If equipped with a thres-way valoe
(10} ofl flow may be used t© operate
linkage and supply external equipment
at the sarme time when lever & in "L

ition. Remaining positions  provide
{m‘lmg'n anly, aor exbernal orly operation.

This evstem also supplies Jubrication
ofl for upper transmission bearings,
therafore 1t is «zsential to maintain cor-
recl [Tuki level.

Front Mounted Single Pump

253 Hydraulic pump {9 Fig. 193) is
mounted in front of radiator and driven
by a drive shaft connectsd to engine
crankshaft front puBey. O pumglapullr-
il theowgh an external metal tube con-
nected to filter (101 under transmission
housing. 01 is then pushed through
filter (B} to distribation bloek (4),

When remote valve (2} lever is in
neutral (contar) pesition ol flow s
diracted tn selectamntic velve (G) Sebee
tamatic valve will direct oil flow to rocik:-
shaft cylinder (15} and threeway valve
(14).

When remate vidve (2) lever i3 moved
from noutral iton ail flow 18 ot of
from sebsctamatic valve and directed in-
stead o remote valve to operate exter-
nad equiprnent.

Front Mounted Tandem Pumps

d54. This system B8 similar to single
pumgp systems except two pumps are

p?ed together as a single unit and
riay be wsed separately or topether ae-
cording to posttion of combining valve
{BE—Fig. 184},

When pumps are wed together jcom-
bining valve set for combined operation}
output of both pumps & directed to
remote valve only, oi does nod flow

Fig., 182 —Viegw of rosr

pump  Aydrauic
apsles shawing companand
parfs and theiv mistive posk
S tions.

Extral droble aciiig

Beryvst omatlet deinghe antir
l.l.:l.'l“l.?llrﬁll.l'
Feankataly oplmbsar

T p-_n-'qm;r.u P

ey

through external pressure filter (1) and
oo el poes to rockahaft cvlinder,

Whesn pusmpa are uveed separataly
{combining wvalve control =set for
peparate operation) one pamp mppl:es
cil to rockskafi cylinder and remaining
purmnp supplies ol to remote vedve (3}, Gil
going b0 remote valve does not go
through external pressure filter (1) or
distribution block (%, Linkage system
may be uzed at the =ame time as exter-
nal aquipment,

Fig- 153=V¥iew of =iogie
fremd  aronmied purmp
hydreuilc  sysiom  showlng
cormponenf parls &nd heeir
redalive posftions.

5 Famots wulve ot
e | E
[Extem ddﬁ#‘ouﬂmﬁmr
. Tristriarchin ok

16 Focha wyEmder

Fig. 184—=Vlew of lamdam
frost mounted pumps
bydrauiic Trsiam  showing
componeal parls and Peair
relative poaill e,

. Treesare Mier
Tiibhy drtingg Pamsste -.ﬂrldn: 1
Frmets valye e i il

Ladrddiiing #eler
phing
10, Raodiel vnlbs

19, Hewnatn outled [slughe schrgi 4
13, Dhl eader

14, Hebscdmmmbi vabes

16, A pelic] valve o

4. 'I.ﬂl.P-I'I B e FIELH

17, Coakir mnd Oora veles

13, Purp [LEHT)

‘%

CASE (DAVID BROWN)

Each purmp has a separate pressure
ritief va}J

O 1390 and 1490 miidels, front pamg
supplics oil to rockshalt evlinder and
rear pump sapplies il to remobe valve,
On 1680 models front pump supplies
remote valve and rear pump supplies
rockshaft eyvlinder.

HYDRAULIC SYSTEM FILTERS

Models 1120-1290

365, Models 11M) and I2M) have a
retal ecreen {2 - Fig. 195) equipped with
a magmet {7) and renewable paper filter
() on suction skie of pump. Filbsr is
lavated under tranpmizsion housing,

Filter should be changed pvery GO0
hours and fluid should be changed every
1000 hours. To change flter, first
remove drain plug (3} snd drain Ned 42
L (44 gts.) inte clean contaner, Remove
filter housing (9}, sereen (2} and. filter
(5L Clean sereen assamhbly and remove
all Tnetat p-am-:l-es from magnet (7). In-

and gasket, Install

ﬁltm- mrm-; md [ter housing. Tighten

retaining bolts to 83-27 Nrm (17-20
ft.-lbs.} toroque,

If rensingr flaid, let settle and reinatall
all bt the last 3.8 L fone galion) which
ehould montain most of the settled out
foralgn materisl. Add new Case TFTHor

https://tractormanualz.com/




MODELS 1190-1290-1390-1490-1690

Fig. 188 — Explvded viaw of hpdvsodc pump suc:
ting Mer and cover used on 1980 amd 1280
el e, Madal 135 iler sesemdbly b similer

L. Hartion plos & TV Hig

B, Mpdnl srran 7. Mgl

1. Dremin pligr A ekt

& U ring &, Fikar ko
E Flier

Fig, 158 — Exploded winw ol hpdreulls pump soc-
fiom fitfer and cover osed o 1490 and 7680
mndeE.

 Raladour plile

|
L. Pikay cleraen J. v
| . 0 rirgg 1. Bsabng wisdor
1 A FTIT 1L O r
O, Foatig 13, L'hll':ﬁ.u{
A OF gy 13: FiRar asy.
T. GE 14. Sealng washor
H. dmiki 15, "0 rFiag

equivalent fluid to bring fuid lewel to
correct operating level, Bleed air from
systemn as outlined in paragraph 367,

Models 1300-1490

4. Filtering system consists of &
fine metal filter ebement {2 - Fig, 186) on
enction side of pump and a renewable
element (12— Flg, 197) in pressure phde.

Buction filter (2-Fig., 136) ia located
on underside of tranemiszion housing
and pressure fhter (12-Fig. 197} is
lozated in canmister mounted on rear ax-
le on right-hand side of tractor,

Filters should be changed every S0
howars and fhwid should be changed overy
1000 hours. To clean suction filkar, first
rermave dran plyr (12-Fig. 198) and
drain fluid, 42 L (44 quarts) info clean
container. Note on some power shift
models filter (13) must be removed for
drain pleg, Bemove filter housing cover
] 5 ﬁl:t-ar{f!l Eemowee “0" r"irl.g {ﬁ_l- and
sleeve (7} from soetion port, Hemove
and clean filter (2). Clean power shift
filter (14}, if 80 eqaipped.

Ok all oefels, install new 0" dnge
and gaskets, Mote sleeve (7] end with
chamfered edpe i installed in suetion
port first, Reinstall housing cover (5
and tighten retaining bolta to 27 N+m

" {20 ft.4ha.) torque

Change pressurs (ilter slement
(13 - Flig. 197 by unscrewing cannister
{18) frarm head (8) and remove filkar. In-
stall maw "0 rings and back-up rings,

Figh 187 Exploded wew of hydraslic systen

prassina sidn Ftte

L. Hesg i

% nbiver & Pl bood

A Sprnag Saseding

1 T 1. Bahoup ring

A Munger 11 Bpring

H Bl scmear L2 sl
Sl wmher LE Fille cankssr

Paragraphs 356-357

clean cannister and make certain apring
(11} iz in place during installation.
Tighten canmister to 34 M =m (25 f.-lbs.)
torgue,

If rensing fuid, let sedtle and reinstall
all bt the last 3.8 L {one gallon) which
should contain most of the settled out
foreign material, Add new Case TFD or
equvalent fluid to bring fluid level to
correct operating level. Blesd gir from
systemn as outlined in paregraph 357,

BLEEDING AIR FROM
HYDRAULIC SYSTEM

All Models

257, Make certain transmission fluid
leweal is at eprrect operating level and
salert draft conteol position on hydraulic
contrals &8 outlined In paragraph 358
Push gquadrant lever {(5—Fig. 198) to
LOWER (forward) position. Place clean
container below pump outlet pipe at
preseure relief walve and disconnect
pipe. See Fig, 199, Place angine stop
control in STOP  position,  engage
starter snd furn engine over wntil oil
flowing from relief valve is free of sir
Eeconnect. pipe, On all modeks equipped
with dump valve except 1680, refmove
dump valve (1=Fig, 200) and plate (Z),
Reinstall dumgp valbve and ogen by pual-
ing knob up. Twrn pleg for byepass
vabve, which was under plate (2), open

!

|

Fig, T88— View showing (yplcal contiol laver ar
ranpamenl, Localisa mey wary saccoedimg Bo

modal and squiprsant.

. awr wibericr biorer B Qhasdrind b
2 Femede valse leveey G [hemp wobes
T. Lawir s
K
il

i
2
3. Livaeriag raitnd
d

VR ik pver
. Pk hrake kevr Eefenoe dlal




Paragraphs 158.358

Fig. T88— Viaw showing fecalion of Une connse-
fiesn (T} and rediof védve (3

twoturns, Mowe quadmmnt kever (5= Fig.
198} fully reprward to SELECT posi-
tion, Start and ron engine wntil sir frae
oil flows from byepass valve phog. Move
quadrant bever forward out of BELECT
position, tighten by-pass valve plug,
remowe dump valve, reinstall plate ()
and durmp valve,

Fig. &) = Durp walve (1) amd pinte (3 MUsT e
rampad 1o gain acceda bo bfsad palnte. Relar 1o
paragraph 357 for corect procacune.

Fig 207 — Logeflon of hpdreuils spetem biess
ratem (1] 5 chown. Refer fe pavagraph 257 far cor
el prodadliie.

Fig. 202 — Pinag
chack ohaiess [0 INE arms
niss go Barsugh IV rods.
Thwra ara two positlons lor A
thase pies. Noles “A" ore lov
fired posiion while Eiods
" allew /mplement fo
mievs (Hest) thies inchey up
ot down, dwaps chack bm.
plamenl operalors  meneel
For couvegl IEpnion,

On gll models withogt dump valve
there will be two plugs uvonder phabe
(2—Fir. 2000 which must be loosened,
Place quadrant lever in SELECT i-
tion, rin engine until air free ol
from each plu%:ﬂthm move quadrant
lewver ont of BSELECT pun:if.rﬁn and atop
BTN,

On 1690 models open dump valve,
start engine, move quadreant lever o
SELECT peaition for 20 seconds,
release lever, close durnp valve amd stop
engine,

SYSTEM CONTROL SETTINGS
All Models

4rE. DRAFT CONTROL. Diraf con-
trol s wsed to mentain e constant
degired operating depth for  pround
engaging fype implements withoot gage
whenls ard o provide weight tranafer
for increased trection under eertain
working conditions. To prépare tractor
hydraulic  system  for draft  control
operation make certain Iff arms are set
in fixed position (Fig, 202). Sat selactive
sETiE wnit lever (2—-Fig. H08) in
desiren sensitivity range and meve and
hold quadrant lewer (5—Fig. 204) in
SELECT position while switching zelec-

trplcal dscatlon of codm-

Fig. 303 — Viaw
bining walve conbeol keob (T} And seasitivily

sefecior 2k Nols enlacias Bokilias
“A* lg for light drefi loads, A" i for madinm
cirafl foads Sedl =07 lg for Padyy dradt foads.

faginming ’rf

CASE(DAVID BROWN)

tor dinl to DRAPT pesibon (1-Fig
204). Twen lowertryy  conteol  knob
(G=Fig. 188) fally in, then out four
turns. If equipped with combining valve,
place conteod knoh (L-Fig. 203) in
geparate flow pesition. On all models at-
tach implernent and while tracter i in
rootinn  begin mowing quadrant lever
towrard LOWERING position until im-
plement reaches desired working depth,
Mark posttion of quadrant lever with
lever stop (T=Fig. 138 After reizing
implernent return quadrant lever to this
pesition, implement  will return &0
desired depth, It may be necessary to
adjuzt bwering valve (3=Flg, 198) to ad-
tain lowering rate o sult individoal re
|:p|:ir|:111.-ﬂn1.5.

a0, POSITION CONTROL. Posi
thon control is used for an implament
which should maintain & certain height
above the ground. To prepare tractor
hydreaulic ayatem for position conteal
aperation make pertain lift arme ave set
in fived position (Fig. 202} move and
hold quadrant lewver (h—Fig. 1538} in
SELECT posttion snd move eelector
dial pontrel to POSITION CONTROL
(2=Fig. 204} Turn lowering control
valva %ml:-h (3—Fig. 198 fully in, then
out four turns, If equipped with combin-
ing. valve, place control koob {1=Fig.
203) in separate flow position. On all
models attach implement, move

adrant kever until implement is at
ﬂﬁil"iﬁl wv.'lrla'ng; hn'ig;hl'. and mark lover
with lever stop (7 = Fig, 198),

| :
w5

[— LowER HARSE —- [Ee]
i 4 §

Fig. 2= Pesitian far sokeohor diad asd gussrant
lorer are indicatod. Safecior dial posithion (1) is
For draft condrol sod (2) & for pesitlon oonfne
Ouadrant lever mus! b= in SELECT position [8) fo
champe sefecier dal pasltlon, Move gusdranf
lowar tnward LOWER pozilion [3) 16 lower imphs-
mant gnd owsnd Mlﬂlp:hlmﬂih mine |m-
Pl RER.
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MODELS 1190-1290-1390-1490-1690

360, EXTERNAL POSITION. Some
early mocels and models built for all
cointries exeept Morth America have a
third popition, EXTERNAL on the
gelector dial. Ses Fig. 205 When =&t in

Fig. 205 — Carly produciion and Fa pradue
o foar all countiries axcapl Mol Amarics have 3
iFird pasition, EXTERNAL, tor solocior dial. This
poaiilon allews guadiani lorer o sclvobo &
winghe acling mmole cylimdor. O supply to
rookshatt eytinder is cutatl in thiz position

:\.\ -

Fig. 206="View of typlcal hydraulis ol cooles
sysbem wosd on modsls squippsd wilh power
shif tranamisiian
B Conired valog
4. Funp

1 T sk
2 Flrsst walww

thie pogition goadeant lever (5-Fig.
198y will operate & sirgle acting remote
cylinder. Fluid pressure iz directed to
pemnate oylinder ingtead of epockehaft
cylinder using the threeway wvalve
}Iﬂ'—ﬁg. IBE). A remote control valve
ar  opersting  remote cylinders  in-
dependently from lift controd system is
also gvailable.

HYDRAULIC OIL COOLER
Power Shift Models

861, Powar shift models are equipped
with & hydranlic ol cooler mounted to
right-hand side of large *T" bracket
fastened to frame i front of battery, It
is bovated in hpdraolic system between
hj-:lr.mhm puImp ond externnl presmare
filkar; & coaber valva {4 = Fig. 208) which
st b pranally opened or closed and a
Mhow walve (2} which automatically opens
ar closed in respange tn syetem pressure
to protect cooter agalnst higher system
pressures i inatalled betweoon pung and
conler.

HYDRAULIC PUMPS
Rear Mounted Pump

352. REMOVE. Hydraulic pump i=
loested internally in pto housing at rear
of tractor. Remove pio housinge as
cutlined in parsgraph 3 and renove
pumfp.

J54. DISASSEMBLY. To diszssem:
ble pumnp, seribe a mark across moun-
ting plate (13— Flg. 207), pumpbody (12
and end plake {5} to aid 1n reassembly,
Hemove nat (1) and washer (%), Use o
suitable padler to remave gear (3

HOTE: Do not atiempt to remove gear
with a hammer of pry bas a8 damage bo
bearings will resull

Mote position of rotors (B and %) and
bearingz (7 and 10%

aGd, INSPECTION AND REAS-
SEMBLY. Carefully chan amnd inspect
all parts. 1f bearings are not excessively

Fig. 207 —Exploded view of

rpgr  mounted hydrapiic

pump wsed for TTRD &nd
T30 Moy,

A e
FITITIS:
I
a

9 Dirier ralor
HY
I P 1 bezaly
[ :Il'nr:| prlaie

b4 SO rayr
hy Halad vadyy-
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Paragraphs 360-366

warn, they may be Lightly polished by
lapping with *0" grade emery paper
labricated with lherosere; be certain
emery paper 8 on a perfoctly flat sur-
fare. Bearing thichkness must not vary
e than 0508 mm {002 inch). Outer
fare of bearinga may be lightly pelished
o abtain free movermnent in pump body,
Ezamime rotor frack in pump boedy for
BEOFING OF eEcearive wear, especially on
intake side of pump. It is normal for
rotors to cut e light track on intake =ide
of body. If body 15 reuseabie, ramove any
burrs at edge of mobor track with fne
emery choth, Inzpect rotors for scoTing,
wear or damege to testh or jourmals,
Journals must be within 12T mm
(0,005 inch) of each other and gear wid-
the equal to within 0.076-0.178 mm
(0.00F-0.007  inch) lesa than depth of
rotor pocket of pump body. Make cer
tatn sernll lubrication grooves in hear-
ings are free of damage or foreign
material.

When reassembling renew all ¥
rings, sealing rings and seals. Lubricate
all parta with clean hydraulic fluid and
align previouely made alignment marks,

hten retaining bolts to 5d Nem (40
ft.-lbs} torgue and secure with tab
washer. Paomp should turn with & light,
even droag with no tight or mufh Sprts.

Beazsemble troactor and  bleed
hvdranlic systam.

Front Mounted Pumps

365, REMOYE. Hydraulie pump or
pumps are located at front of trector
just forward of radintor. Remove grille
battery and battery support. Drain
cramsmission foid 42 L (44 gquarts) into
clean container and disconnect puop in-
let and outlet Hnes. Remove pump drive
shafl and pump retalning bolta, then
FETnAvE L.

265, DIBABSEMBLY, [Disassembly
of Plessey or Dowty single and tandem
pumps is similar amed the same procedure
may ba followed for aither pump. Scribs
g mark aerozs pump and plates and bady
as an ad to reassembly, Remove nut re-
taininge coupler (7 -Fig, 208) o pump
shiadl and wse o siesble puller o rarmme
coupler and key from shaft.

MNOTE Do not alempl (o mamowe
coupler with & hammer orf pry bar as
darmage to bearings will result.

Remove  pump  theough-bolts  and
separate end plates from purp body,

MOTE Tap flanges wilh mallet if dit-
fecull io removs, do nol pey apart.,

Nuote positions of rotors and bearings,
which must be reinstalied in their
original positiens, then remove from
pamp body

a5




Paragraphs 367-371

367, INSPECTION AND REAS-
BEMBLY. Hefer to paragraph 364 for
imspection and reassembly procedure.

HYDRAULIC VALVES
AND CONTROLS

All Models So Equipped

368, OIL COOLER CONTROL AN
FLOW VALYE. H ic ol coaler
control and flow valve azsembly [Fig.
208} are connected to oil cooler by flexi
bie hoees and lested st fromt of tracter
juet, bl mdmhy-:l tor, o

il from ranlic pamp s dire
toward cooter  contrel valve. [3-Fig,
2061 When control valve knob (4 -Fir,
204 is palled aut, valve is closed and B
ol flows through cocder, When knod (4)
in puehed m il is directad ko flow volva
(2 -Far. 206). [f system pressune is less
than 5516 kP'a (504 psi) & spring in flow
valve holds 1)! er off seat allvwing a

rtion of ol to fow through cooler (1),

f mysteen pressure  becomes  greaber

than 5515 kPa (800 pei) it peate plunger
el e 0l Mlovws through conler,

368 To dizzssemble walva, remowve

spring clip and pull Enob from spindie,
Remove core phag (12 - Fig, 203 and falt

pad (11} Remowve seal honsi {5 mned
push apindle (&) out of vaive v {14}
throngh core plug end. Unscrew flow

control valve from valve body liftang
plunger sheeve out. with valve, Tnssrew
end cag (13,

CAUTION: Do not dismantle any further
without carefully marking exact positions
of spring rotainer plug (2% and spring
housing (31, It s essantial that original
factory setting be maintained when valve
Is gﬂﬂlﬂ'ﬂﬂh{. i

eparate plunger sleeve (16) from
valve body (21) and remove 0" ring (17,
Mark E T pﬂ-sii'inn onf rEmovn s
ing retainer plog (22) and spring (2).
Mark EXACT position of spring housing
(3 and wmserew from valve body,
Remove plunger (18) by removing snap
g (19) and washer (20).

AT0. Tnspert all parts for  scoring,
wear of darage. Henew all gealing
washers amd "0 rings. Plunger and
eleeve mre match pround and most be
renewed as a wnit.

To reassemble flow wvalve, reverse
disazzembly procedure making certain
nylon coated thresds of plur (22) and
gpring housing (3) adegaately hold parts
in their EXACT original positions,
Tighten end and yalve assembly to
B1 Nem (80 ft.-ihz.} torgque.

471 To ressssmble cooler control
valve, install spindle in valve and
push put of body at each end only far
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MODELS 1190-1290-1390-1490-1690

I 4% 6§ 7

”‘h

Fig. F1@ = Erploced viaw of &l refief vides,

1. 5V ring E Lepyi

T Fesdy "umr
%, Reiaiaer

A, BHamd ad i 3 ".l:lnlqr
5, Bpecial washes 18, Mog

enprh 0 insall “07 rings and back-up
rings. Bacloup rings and “07 rings must
not be pushed through valve body s
gharp edges of oil t= coukd ':-a.ll.EB
damage, Raa.ssamb by rev H'i!"-EI
disassermnhbly '%

housing to B N-m I:EIII ft. Ii:-:- } +:a-.rt|u-::

272, ATR RELIEF VALVE. Air
relief valves ﬂ._rlujsed l'nrh;r;inm :inuunit'tl
pumyp systems belween ratalie parmpe
and ol prezsure relief valve, [1s function
is Lo remove any alr feom badraokic
syatem. Steel ball (- Fig. 210) is held
off seal () by plunger {7) and speivg (8).
In this pogition air s allowed to pass into
reservair, When 2 is pperating, oil
and any air i aystam i poshed into mir
refief valve, Alr, having Ettle pressure,
goes past eteel ball and Inte rescrvatr,
Ol having pressura, puahes steel Tall on
10 ity seat,

All parts are available and free length
of apring (8} 18 5.6 mm {(L22] inch). Clos-
Iy pressure of valve alvould be 221 kPa
(32 pai)

373. OIL PRESBSURE RELIEF
VALYE. 0il pressure relief valves are
installad in all hydrawlie systems to pre-
vent oil pressure from reaching
dangergae levala when thers e litcla or
na flow. When il pressure is rnnl;']e than
spring {£—Fig. 211) pressare, plunger
(215 pushed off its seat (6) and vl Aows

back into reservolr. Maximum pressure
is. soptrolled by shim {5} thickness,
however relief valves are serviced as a
preset mssembly only. Free longth of
sprimge 4] shonld be 406 mm (1.8 mrhes)
and relief valve opening presaire B 13,8
BIPR {2000 pei),

574, REMOTE CYLINDER VALYE
(DOUBLE ACTIMG). Remobe vabe s
lcated on bap of per cgcht-hami side of
axle case. One or more valves may be
hodted together at this loeation to
aperate double acting remote cylinders.
Valves are egoipped  with detent
aesarribly for Paige and lower aide which
refemse  autorsatically  when pressure
reaches maximum level. A check valve
to prevent remote cylinder leak-down,
when teactor i= not runming, is bailt into
valve,

D:'I flowe from pump. throogh

filter {f =0 eqguipped) to
distribotion block. If operating lever of
remote valve is in neutral (eenter) posi-
tion od will flow to selectamatic vilve,
When remote vabee lover is moved to
rpise or lower ]'_ma:itinn,_ all ol flow 1%
blocked off from selectamatic valve and
directed through remote valve o remote
eylimder,

A75. Ta remove valve, first disconnect
anal remicve canleol |iJ|]-:.'|.Ev|- B Expuike
reqmnbe walves, Dhseonmeet ol Jines and
remmowe the four renr Bolts which retain
remobs and sombining valves to trars-

1435

Paragraphs 372-378

mission eover. Remave remate and com-
bindng walve assemhlies,

476, Homove rotaiming bolts and
separate top cover, valves and sombine
ing (pricrity) vabve or distribution block,
if 5o equipped. Remove non-rebarn valve
plug (Z2—Fig. 212), spring (23) and
apoal (861 Remove all line fitiings, lever
(27 and link (3. Remove cover (1),
lnogen eontrol spood body (2) and remove
snap ring (3. Remove spool body.
Remove detent washear (4} from 3]34:-:.[
hody. Remove detent epeing (5), plunger
(6] amd the three steel balls (3. Remove
apoal assembly (10) Remove bothing
CHan, O ring (200 &and seal. Hemove seal
(20 ard "7 Fing (28). Remnove detent re-
tainer (10), spring (17) and spoal {18).
Remove washers (12 and 14} and spring
(131 Remove shim (11 and restrictor
(12). Bamove relesse plunger (7)and =07
Ting (H).

277, Inspect parts for wear or
damege, renew all “07 rings and seals
and remssemble by reversing disassem-
h[':,r prac:u‘lum. T"ightun mtn.ining halts o
48 Wem (30 £t dbe) torgque,

A7, COMBINIMNG (PRIODRITY)
VALYE. Combinlng walve either eom-
kines or separntes odl flew From tandem
'I|],'l:|:|-.|1.|!i-:: LT :L-:'-:'H'!lnctl]'lg o |'b-c'|.‘-i'1‘i-|'|r'| af
valve gpood, This afows simuliansms
aperation of 1ft linkage and remote
valkvas when in Beparate pogition.

g 7 8 8 10 1112 13 14151617 18

Fig, 212 —Exploded wew of dauble scdimg Fimone COARo rddin £B0WINYD COMPArant parms aad thair

1. Pl 1L "LF rmg 2l Widwn body
% Chags sy I%L Washir ﬁ I
o g B ?rn; g
4 2.I:‘._vhl:r EE\. asher -;___'I -Ihﬂw
B mn . Fuslrictar
R ﬁ;*r LG Ehim ™ H|.'l1uF|';;
1. Pislon LT. Epring L) |I-CI'H‘| v wperella
E 0" rir R, Wl B P iy
B Dwbinl IS, Hosbing &l Gl
Lf. Belainar 20 S0 ring L 1k
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Paragraphs 379-388

Cperating position o 1490 models ia
IN for sombined pump flow and QUT
for separate pamp fow. However, TE30
meadeds are just the opposite. IN for
ﬁ;!q:rarate flow apd OUT for combined

w.

T4, Remove wvalve gz outlined in
peragraph B7F Remove retaining bolts
and zeparats cover, remote valves and
comhining valve.

| $5l, Bemove pins and valve control
in . Remueve contral 5 SacEr
{5%. 213} and pull control spaol from
walve body. Remove end eap (2 and
breather (8). Remove “0” rings (4 and 9)
from apool.

#81. Inspect speol for wear, scoring
or damage. Renew all %07 ringe and
lubrisate parts with cbean hydraalie Auid
a5 assembled. Mote extension (6) most
be installed using "Loctite” on threads if
removed. Heasaemble by reversing
disassembly procedure and tighten valve
retaining boltz ta 48 N-m (35 fi.-The.)
foBqLe.

382, SELECTAMATIC YALVE.
Solectamatic conteol valve i losted in-
side rear mxle housing on right-hend
side. It contams seven different. vales
in ome bady which are used to conteol
and regulale various hrdoulie fune
thns,

To remove, clean ares around resr ax-
fe and rockshaft. Remowve coontrols,
covers and rockshafi. If equipped with
dump walve locited sver hold walve,
remove dump valve amd cap opening.
Rermove righi-hand rockshaft bracket
from rockshaft, Working through open-
img in rockehaft brachet remove pubde
bracket of sliding hars. Bermaove bolts re-

Fig. &73 - Esplodad waw of combliing valve.
Moda vaive spowd fs mof showmn.

1. Vidve bady

1, Endeap . Estenmon

4 Brestler pad T. Lareer

4. IF nng E laver

5 Fdcap BN g

B8

taining selectamatie valve to rockshaft
brackst and separate vilve and bracket,
Do met pry apark, if necessary, use a rub-
hek himmer th losssn valve if tigrht o
daualz,

If complete dizazzembly of valve is
naceagary, keep all individual valve eom-
panent parts together. Do not mix parts
from ohe valve with another. Remnowve
rocker lewver plate (6—Fig. 204) and
shims (7). Mote number thickness of
shims.

483. BY-PASS VALYE. By-pass
valve (E=Fig. Z14] controls flow of
hydrauliz flhaid from pomp,  directing
flow to rockshaft eylinder when
necussary Lo rakse linkage and o lubrica-
tiemn circuit at sther Cimes,

T disassemble, remave plog over by-
pass valve and remove ball, washer and
apring. Ul=e wood o plastic dowel to
remove by-pass valve plunger. Remove
phag, restrictor washer and filter. Model
lE[N DMOES NOT have filter in by-pass
witlve,

Lubricate parts with clean hydraulic
fhaid when reassembling, noting Fl!'ungu'r
st slide freely in bore,

j84. HOLD VYALVE. Hold wvalwe
{1-Fig. 214) retaina fluld in rockshaft
cylinder until neces to lower lift
linkage, then opens ng Nukd in
oviinder to retirn tosump.

To dizassemble, remove plog and spre-
ing. Uss wood or plastic dowel to
remove plunger. Remwyve retaining
wiaher and ball feom inside plunger,

Luhbricate parts with clean hydravkiz
fluid during reassembly. Flunger must
slide freely in bore.

385, HOLD RELIEF VALVE. Hold
relicf  walve {11--F"ig'. 214) 'Frnt.ncl'_n
rowkehaft eylinder and hydraalic system
by opening if shock pressure ereated by
heavy implerents exceeds 17.2° MPa
{2500 pei).

T disassemble remove plug, spricg,
valve and shim. Uee hoosled wire to
remave seat and washer,

Reinatall washer and aeat. Lubricate
remaining parts with clean hydraukic
fluid during reassembly. Install all shims
which were removed amd note spring
free length should be 186 mm (0073
inzh).

386, BPOOL VALVE. Bpool '.ra.l'rs
B-Fig. 214) = potivated by
lever mnd controls l:-pl:mhnn
and kold valves to raise or lowar '.
according fa quadrant lever mhnn-

To disassemble, remove the two nuts
from end of spoed and withdraw' gpool
arnd epring from valve body. Bemowe
spring from spoal.

Lubricate spond with clean hydraukie

CASE (DAVID BROWN)
fuid, install spring and i th
valve I!E.re. Spool must sl mtﬂymuufirhh

no binding or tight spots, Loosely install
nizte o end of spesl. Fingl adjustment ia
mimide a5 outlined in paragraph 3909,

387. WON-RETUIEN VALVE. Non-
return valve (8—Fig. 214) prevents oil in
rockehaft cylimder from relurnirgs to
pump outlet pasespe when hald valve is
clozed and ba-pass wilve s apen.

To disassamble remove plug, spring
and plonger. _

" Dll;nl:aﬂ X iLe pErts '.l.'lﬁIII ﬂ?hlél}ldm”i
wid ddu remssembly, BT IS
slida Fr'ﬂalm}-:gin hore,

BB, BENSING VALVE. Sensing
valve [(3=Fig. 214) functions when hft
arrrs are in raiBed position and weighted
with implement. Leakage in rockshaft
eylinder cireutt causes inkage to lower
slowly, graduddly placing spool walve in
raize position. Senzing valve will then
snap cloaed, providing & shary response
of by-pass valve.

To disazsemble remove phlag, spring

anil ﬂunger
EF—‘“ with clean fwid during
reassambly. umger rrust alide freely in

ke and spring free length iz 19 mm
{75 inch).

5=

58
iy
U

Flg. 274 = Erpdodad wiow of sahsctamatio coambal
valve showing sepmais valve locafions and

reladed pars.
|- Dok sadse
E Bypues valve T, Hiim
1 % wahre i Karersiurs valn
1. Habe af lssering B Hake o flmr:l;l:ﬂ.llu
ke rasadb b LIS E-rI:
LS walve I":ﬂ"'
[ e, plaic 1l J-I.r.b:rm wr
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| MODELS 1190-1290-1390-1490-1690
|

| 124, RATE OF LOWERING
i YALYE. Rate of |owering valve
(@-Fig. £14) iz a fow control valve
regulated by opening and dosing reedleo
vahve (41, thus mepulating low of oil

Fig: 215= Enplodlad wiow of Ehves:wdy vadng
camganund aars amd el related gosi-

Lo,
L. Cainr
2 oA 3%, Bagkap g
H diaskFi 10, Hewalker
4. 0 firgr IE H
B Mg . ]I:'I- gy
A M, Herveyiher
T ﬂm §5. Bpring i
B Valve basfy ¥, Bl bl
BT iy BT, Bymmn]

returning from rockshaft cylinder to
gummp. Rate (time required) to lower Lift
linkage can be controlled regardless of
mplement weight.

To dizaszsmble remove plog, spring
and plunger.

Lubricate parts with clean hydraulic
fluid during reassembly, Plungesr must
slide frecly in bore and spring free
length is 35,6 mm {140 inches).

290. DUMP VALYE. Dump valves
are instalied in hydraulic system to
eneble ropid lowering of it arms under
no losd or light losd conditions, It also
aids eold westher starting by
eliminating  drag created by cold
bydraukc fluid.

Valve iz located on top of hokd valve on
all meodels, except 1M, Mode| 1880 wmey
a alightly different durmp valve mournbed
on front emd of rockslaft sylinder,

When knob is in down position on
either valve, it ig closed and hydraulic
system will operate normally. When
knoh iz in up position, valve is open and
hydranlic system will not develep
pressure,

Disagsambly and reassembly of valves
Iz obwious after examination.

31, THREE-WAY VALVE. Three-
wiry valve (Fig. 215) moonts on front
end of rockshalt evlinder and is used to
control flow of ofl either to rockshaft
gylinder or a single acting remdaote
cylimder.

When valve control lever 1z in “17 poel-
thom, quadrant lever wil! actuata s single
actng cylinder connected to number one
remote outlet only. Lift linkage will not
operais.

When valve control lever s in number
2" position, quadesnt lever will sactuste

Fig. 216 — Erpiedad vixw of
rocksfha ! cylinder, brackers
and rackehall

i "LF ning
1 Rakatall splinder

A Bordedkaft splimdior arm
I-gl LF rirg

21, Sap
sl :H-urlﬁ oydircler cower
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Paragraphs 389-392

a sngle acting cylinder connected to
number two remote outhet only, Lift
linknge will not operate,

When valve conteol leveris in °L7 posi-
tion, quadrant lever operates hft linkage
enly, Remote cylinders will not operate,

When |;~|:|ntrliia valve lever ks in “L/L"

ithom, quadrant lever will acteate 1L
inkage and single acting eylinder con-
nected ton mumber ane remote ocutlet
simultaneouslhy,

Valve gpasl {17 - Fig. 215) and bady (E)
are serwced 85 a commplete unit ondy
Mahke certain breather (11) i chean and
not damaped. Detent balls (7 and 16} snd
uprlngbau.fﬁ and 15) are located in bore of
lever bracket (1), Install one spring and
ball in blind hole and hold ball depressed
with pin puneh while instaling ever
bracket on valve and valve body
assembly. Tnstall second detent ball and
spring and retaln with phag (5.

ROCKSHAFT, CONTROL
LINKAGE AND CYLINDERS

All Models

Rocksheft cylirder connecting  rod
movas rockshaft and 156 Imks o rmize
and  lower Iirrmlemanul.;ls. _Ejme 1440

are also equipped with a suppoert
exlinder monnted st righi-hand [ arm
and draw bar frame Lo inerexse the -
ting capabilibes of the threepoint
[HEETES

A2, OVERHAUL ROCESHAFT
AND CYLINDER. Hockshaft oylinder
pigton may be removed without remoy-
i rockshaft cylinder from axle hous-
ing. Bapport lift linkage in fully raised
position. Remove rockshaft eviinder
cover (22— Fig. 218) and drive pin {12)
from connecting rod and remove roed,
Remore threewsy valve or connectar
from front end of c}'lindcrl insert small
diameter rod throogh oil fesd hole to
push paston (10 out of cylinder.

Tﬂ!ﬁéﬁﬂ piston and cylinder for scor-
r. Platon and - zeals are available in
0254 men (0020 inch) overaze ard
eylinder can be honed 0,254 mm (0,020
k) coveraine il seoring I8 severs.

Seak new leather back-up rAngs in
clean hydraulic oil for onehalf bour
prior to installstion. Install new leathar
ring with rough side towards front (clos-
edi end of piston, Install “0" ring at
front side of leather ring and leb piston
set’ for one-half hour to allow leather
rings to settle iobo groove, Lobricate
pistor-and cylinder with clean hydraulic
fluid gnd install piston, Cylinder bore is
chamfared to comprass senling rings ns
piston iz ingkalled.

Install new rockshaft bushing: as
needed making certain grease holes in
bushings are aligred with grease fitting
hobes 10 cover.

B9




Paragraphs 393-395

Fig. 27— View Ehowing
Afecini 14590 suppanf cypinday

locelion and erpioded wivw
& &pliaer.

Srmguer sl

B g
S
|easher ing

203, MODEL 1480 BUPPORT
CYLINDER. = eylinder  (Fig
2171 15 installed on some 14590 models to
incresse hifting capacity of rockshaft
eylimder. It s eonnected to nurmber one
remote outlet port of tires-way valve
and works in conjunction with rockshafi
eylinder.

To disassembie cylinder work through
cut-aut. sleeve (F) and oo BELER
ring (2). Poll rod (10), slesve and snap
ring from cage (6]

Epak new eeals in clean hydraokic flwid
For B0 mirutes prior to inatallation and
reassemble by reversing disessembly

procedurs.

394, LIFT LATCIHL Lift latch is in-
stallad on nn.r'lf menckals b r:'u.'-:'hun:i-:m":,l

hadd 1ift Tinkagen in ralse position, Dring

normal operation of hdraalic system,
lafeh (4-Fie, 218) & held in
poaition by lever (3) riding out on pins

(B}, To engayge latch, ral=e lift arms and
tarn bever {4) 50 ping enter recessos and
e e forsard 1o engage rock-
alwaft vl arm (3—Fig. 216).

To digassernble, make certain lateh i=
ni uppoerting weipht and remove rock-
shaft cylinder cover {22-Fig. Z216h
Bemove enap rings () and remove lever,
EpECET, B]:EII;E and Im&.ﬁmmﬂ“ﬂ"
rmg {Th & (8] are needle 1
rollers and extremely hard, If broken ::Il.ﬁ
in holes, new holes ¢ e drilled at
:Elhtﬂy offset position old holes

mwear rollars mstalbad.

495, BELECTOR DMAL MECHAN-
I8M, Belector dial control position (Fig.
B cand - 205) determines hydraulic
aparation of selectamatic valwa,
Quadrant lever must bhe held in
BELECT position as selector dial is
moved to DRAFT or EXTERNAL posi-
tions. Refer o spproprisbe paragraph
for deseription of each positions opera-

Ta diszasemble remove draft semsing
cable, rockshaft assembly and right
rockshaft bracket, Remove puide
bracket (23 - Fig, 219) and push (31
aml 30, then unbolt and remove contood
valve assembly from bracket. Unbelt

ribachas: it
o

nun

[ I e T P2

-

and remove cam (88) and withdraw
rockshaft from hracket, Remove snap
ring (8] and connecting rod (9) from
shatft (12), Drive pin (14) from selector
Fork (16} and remove expansion plug
(200 Drive selector rod (T) out and
remove fork (15), cafching detent ball
(13} aa rod {2 rermoved. Extract apring
() using wire hook,

Remove shaft locating serew (11)
(aerew may be hidden by pasket) and
slide rocker srm {17) from shafl and
remove abaft, Remowve pin (35) snd pall
pelextor  eomtral (1) from =haft (4).
Bemovwe dial (34), breather pad (3) and
4" rimg (2)

Hu

CASE (DAVID EROWN)

Fig. F18— Seclionel wew of Ni-lalch ussd on
anviy predocticn models

1, Crogsr

2. [hist ghield 1 @;Mr

i Labebimgy I g

i Larakds sELgr H Ma

i Hyriag i i .I"'¢|1.l.||rirw

If rockshaft bushing (21} 15 worn,
remew making  certain prosse fitting
holes are aligned and split in bushing &
to rear side of bracket.

33 32 31 3 29 28

1315 1617 18
Fig. 218 = Explogsd view of Sadoctor avsd mechaatam B eomin,

[ |5 ]:..:EI:ILF hal i -
|, Selrrier kb . P = A eiibiing ever
2 0"t 15, Selerior bk 3 Cousbel
& Hremlbser pad kb Serew IT, Cower plate
& Bejector Fud 1%, Racker lover 25 Rockakeill cam
B Do BB Uimesiond, 5 Symng anchor
[ ning b¥, Backsdedt right M, Bperiing
7. Scedoctor shalt At 3. Dyt comvired
H. Bnap ring 3. Caru pligy &k ol
B Lanmeciing rod 21, Hushing L Fin
1L Core plog F e L . [reame fikn
11. Latating ssrew . G:.il\h.'?l-r.'h.‘la.-:L B4, Beksctar dial
153, Rk shalt 24, Bpring 6. Pm

@ (
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MODELS 1190-1290-1390-1490-1690

j D — Fig. 220 Expleded visw of
. ¥ single el Bensing  well
1 e L componandt pars snd fheir
el W LT e TS b relativa positians.
T8 ple=rPosnitioq SICTTTSE :
e (™ = i 7. Hlousing
| e 4 Fale
o . Thrue wacher
e / 1t St
I b 1 8 M nmn n Lo 2 | ] L] 1 5‘-1|=l1'
L. Wrus 4 Expen T e
- Hn r .
& fable mippas G Fin e iE, 'l'\.hrrr}Enﬂ
& Sty cabli A Coller BE. Calln sapport

Reaszemble by reversing dizassembly
provedure aml - adjust as cutbned in
parspraph 404 and 406,

496, DRAFT SENSING UNIT. In-
dividual models may be equipped with
ginghe rate sensing wnit (Fig. 2200 or a
selective rabe sensing unit (Fig, 221)
Sensing anit funetion 8 Lo maintain & set,
operating depth for groand engaging
implements which have nd page wheels,
Presgure exerted by implément being
paled throwgh the groumd is transmit-
ted fromm implemsent, throwgh hitch up-
per link which connecte to denft sensing
unit. This presaure causes movermnent in
draft sensing spring which is relyed
throogh linkape to selectamatic valve
causing ift arms to raise, stay in posi-
Eion or lewer in accordance with amoust
of pressure causing spring movernent.

elective sensing unite enabls
operator to select & light, mediom or
heavy draft control spring which offers
greater rugge of sensitivity for varying
implement sz,

397, SINGLE BRATE SENSING
ITHIT. Ta diszssemble, disconnest deaft
sensing cable (3=Fig, 220). Slowly and

evenly loogen and remove the four end
plate retalning eap screws and remoyve
shaflt and apring apsambly. Remosve re
taining pin {53 and remove callar, thrust
washer, spring and sleeve, Clamp fats
of sleeve (11} in a vise and unscrew shaft
{15) to remove emd plate, “Loctits" & ap-
Hied to threads during reassembly.

During repssembly, spring {10} end
pay on sssembled shaft should not ex-
ceed 0137 mm (0,010 inch) and iz ad-
Justed by varying thickness of thrust
washer {§h

A shall assembly is being reinstalled
in housings, check end play of sheit
assembly a3 end plate (13) retaming
boltz are everdy tightened., End play
should be 5t 8 mininmim when bolts are
haily tightened. If end play decreases as
bolts are tightened, then starts to in-
creass when bolts are fully tghtened,
shim (12} thickness iz not sufficisnt and
shims must be added. If end play ie at
el riergen when polts are fully tphtened,
bt excesds 0127 mm (0006 inch),
ehim thickness s top great and shim
thickness equsu ta amount of axrossive
end play must be removed. Shims are
gvailable in 0.13, 0.25 and O0.76 mm
(000G, 0010 and 030 ineh),

80 1

)

Fig, 331 — Exploded waw ol pelaciive rils fanging el showing component pars and thed rafative

poEdionE.
. Bemw U Heslang 17. Fn B Ay
[t mpvivg 10 WineT #ing 15, Cokar FHa.TIm.nd.lnibr

1. Ekauii pluigpet 11 S lover 1%, Sty dowd 27, Dowd

1. Core plog 12 Hencing onhln 3. Thnot wadksr EA. Hkaréy

5, Flmesig 1. Cibfe sopport 18 g 21, Bhin

. Cable muppant 14. Pms £}, Bhim Ak, Foral gl

. Par 1i. Bushhg &, Eﬂ'np mrpgpari EL. Saal

4. Byinde 1. Ewpurion phig . B L Woke rldi
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Paragraphs 396-399

After unit iz reinstalied, adjust draft
wring cahle as outlined in paragraph
a1t

AE. BELECTIVE SENSING UINIT.
To remove anit, clean area and diseon-
nect draft senzing cable. Hemove unit
retaining bolts and rernove unft.

Top dizassersble, remove core phg
(d—Fig. 221) and place zeloctor laver
vertical position. Remove the four end

fe bolts and withdraw shaft assembly
ar enough for rack to be disengaged
from pinion, Rotate shaft assembly far
enoagh for rack to ba di aged feom
piriomn, thon rotate shaft untl rack testh
are alined with cut-out in hoosing and
withdraw shafl assembly. Remove pin
(17)and collar (18), Slkde spring, earmer,
threst washer and shims oflf of shaft,
Note location and thickness of shima
Remove end plate by holding flats of
sleeve {28} and unscrewing shaft [(32).
“Loctite” 18 applied to threads during
reaszembly.

When reassembling check o be car-
trin ends of both eprings protrude
0, 1270250 mm (00050010 inch) past
ends of carrier. Adjust by varving shim
lIEi-:rr 24) thickness for appropriate spr-

ng,

When spring, shims, carrier, thrust
yashers, eallar ond |1L'r.| arg pll nssembl-
ad, end play of spring carner must nob
excesd (LAAE m (0,012 Inch). Adjust
by varying throst washer {5 Chickness,

Flace shaft assembly nte housing
without shir (25), hold end plate against
housing snd measure gan betwesn and
plate and housing. Irstall shim (29)
thickness eqaal to gap messurement,

Continue reversing removal pro-
cerdure and sdjust draft sensing cable 8=
matlined in paragraph 410,

HYDRAULIC SYSTEM
ADJUSTMENTS

All Models So Equipped

209, SELECTAMATIC CONTROL
VALVE EBPOOL ADJUSTMENT.
Place selectamatic vabea in a viee and
mount dial indicator so probe contacts
valve apool end &z ehowm in Fig. 222
Push zpool into valve againat epring
pressure until it stops, set disl indicator
o zera, slowly allow spring pressure to
push spotd back out of bore, Mote
amount of movement shown on dial in-
dieatar. Compare amount of movemant
with dimengion etehed on and of spoal,
If mdvement is greater than given
dimension, tighten nuts (5- Fig. 225). T
movernent BB less, lopsen nuts (5
Bepeat procedure untl movesment 2 ne
more than 0254 mm (L0601 inch)
greater than given dimenaion. Seruraly
tarhten muts (5} in this position,

"




d00. ROCKEHAFT BRACEKETY
CONTROL VALVE ADJUSTMENT.

Adjustment for models hav-
ing three positions [(DEAFT, POSI-
TION and EXTE RNAL) on sedector dial
ig - different from models having two
itions  (DHAFT amd Pﬂﬁl‘l“]hﬂil':-!}
or b0 appropriate paragraph for
el belng smE:cd-

41, THREE POSITION SELEC-
TOR DIAL: Special tool DBE-SS1TIE
(Fig, 221 B required to adjust sebes-
tamatic contrd wvalve to rockshafl
bracket. Install stop plate (5—Fig. 224)
gmi all ehims (4) which were removed
during dissssembly of sedectamsatic vala
making certain shims and plate are pra-
Eglc{,l‘!ueamd- Inztall valve on roc

et and select EXTERMAL posi-
tion on seleckor dial. Fit pin for rocker
ghaft inte top hole of special tool and

teol downward untdl 3 13 mgwinst
shoulder of rackshaft brackat. Sea Fig,
224, Hold rocker (3=Tig. 224) aginst
gtop plate and use & Teeler gape (1) 1o
mexsure gan between rocker and spaool
valve end, Add or remove shines (4) as
necessary  Bo obtain 025051 mm
(0.007-0.03E neh) elearanes. Make per
tain stop plate and shims are on their
geat and serew (6) B tight.

4014, TWO FOEITION SELECTOR
DAL, Maodals having only INRAFT and
POSITION positions on selector dial we-
quire shimg (4 - Fig. 224) to be 114 mm
(045 inch) thick. Mske certsin stop
plate and shims aré on their seal and
serew (0] is tight.

402, ROCHSHAFT CAM ADJIUST-
MENT. Hold guadrant lever in
SELECT position and select POSI-
TION on zelector dial. Fosition
quadrant lever in RAISE position. Lift

a2

Fig. 282 — View thowimg disl
indicator poxitlon fo =ef
R Mok

1. Sereaadiiriver

g. Dl lieB et

4, Belectarmatic vale
6. Adjsimen fo

Flg. T84 = Vew showing use

of adusfmor! gage  and

fealer page o sdfusd aber-
manl plade.

i, Vel paps
£ At gapw
% Buckiw boor
4, Fhipay

B Alulnenl piuls
6 Senew

linkage to fully raized position, loeer 40
mm { L. 76 inches) measored at outer end
of lift arm and support in this position
with s suitsble stand, Ramowe g
hand rockshafi bracket cover (27-Fig,
219, lansen the two nuts (3= Fir, 2356),
place punch (2) inte hole in edge of
rockshbalt eum (4) and turn cam anti
roller (1) is seated in nofch, Tighton nuts
(3) to 10 N-m |7 ft.Jhs ) torgue. Trestall
eiver and rermove stand,

403, CONNECTING LINKE Al-
JUETMENT. Adjustrment procedure for
madels having three peations (DRAFT,
POSITION and EXTERMAL]) on salec-
tor dial i different from models having
two positions DRAFT and POSITION).

Refer to sppropriete paragraph  for
midel being serviced,

44, THEEE POSITION SELEC-
TOR DIAL. Hold guadrant Jever in
SELECT ition and switch selector
dizl to EXTERNAL position, On cab or
fat deck models remove contrcl housing

CASE (DAVID BROWN)

Fig. 223 -Adfusiing pege [(DB-BET7SE for
Bydrawlic condral nism. Dimension <K" is

TI.T mnw (3T Mchi dimension =1 5 §L1 mm
{1.58F inciherl

eover (4 =Fig. 228, On all other models
remove plug @-Fige. 227, Ono all
models, turn locknut (21 counter-clock-
wesg until it 1% even with threpded end of

connector Hnk (), Have quadrant Jever

Q

S5

24 1

Fig. 225 = Wiow showlag rockshe it cam facation
in rocikafall bischer

1. Hilw 3 Ho=

L 1: Muekaivill, el
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MODELS 1190-1290-1390-1480-1690

ol
1 3 4

Fig. 220 — Wiew showimg looatlon of Joo kel us
ad {e adiusd connecting ek on cab or oladfours
pipned mowdels,

1, Crntrol opsng 1. Coarwetiage ik
& Lok 4. Cireer

held v SELECT paosition, start and fin
engine at 1800 rpm. Showly tarn beclonut
{3 one mare full turn clockwize. Make
certain selector dial can be set for POSI-
TION ar! EXTERNAL operation. If
neceagary,  locknut ey be turmed
Y-turn in sither direction to make son-
trol movement aasier. [nstall cover or

plug.

405, TWO FOSITION SELECTOR
DIAL. Hold mumdrant lever in SELECT
pasiton and switeh seector dial to
POSITION control  position, Remowve
conteol howsing cover (4—Fig, 286} on
cab and platform equipped models, or
plug (4-Fig. 887) on all other medels.
O all meodelz, turn ookt (2 Fig. X246
o F27) counter-clockwize until it i even
with threaded end of eonnector link (3):
Remove  Fight-hand  rockshalt  brocket

S T

Fig, 327 = Wlsw showing locsfion of focksul -
ad b0 ediual cannecling #nk on jlow prodife
L]

1. Cistre] hawanp oy

A Croonerting bk
L. |k 4 Mg

Fig. 236 — Vinw showing eie of & faalef gege o
adjrsl rocker laver in rociesiall brackat houslng.

1. Fush raf
L. Rodbir kver

cover {(27-Fi 219). Have quadrant
lever held in SELECT pogition, raise Jifi
arms by hand antil roller {1 -Fig. 226)is
seated in noteh of cam (4} Use a suitahle
stand to support lift arms in this pos-
tion, Phce a 0051 mm (LOO2 inch)
fecler gage between rocker. lever
{2 |"‘ig. 298 mnd !'HJ!:h rod {1} for =
tion control. Turen locknut 2=Fig, 226
or 227} clovkwize just until fecler page
cin be Femoved,

Install covers amnl plog and renwve
stands supporting it armes,

06, CONTROL LEVER FRICTLON
DSC ADIUSTMEMT. If quadrant
laver mowves from set position. tighten
nuts (44— Fip, 229 to tirhten friction dise
(%) pressmure, Mute should never be go
tight that quadrant lever fails to move
from SEL position when relessed,

Fig. 32%— Vigww of Nokags comirol feser mnd

raladed parts in posiion fo adius? select HHop

Pl A Muiu
Shafl T Balls

[ (Sl

e

o
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A Fesler gige

Frgtdon flar L i
L el L & gu'ilu CorTasr
I'in | | |

Paragraphs 405-408

Filp. 230 Wisw of Mnkags comiral Tewer @md
redated parfs dn position to adiust dekage cos-

in@l [Ever.
1.~ el sesher
Ty wiits £ -Tin
. Fridieno il 1, Enita
A, dwy mus L] lﬁ;nl LEETRAT
. Fline 9. Soring

407, BPRING CARRIER AILUET-
MENT. Start engine and mun at 1800
rpm. Select POSITION on selestar dial
amd hold quadrant lever in SELECT
pasition untl linkege 15 at full height and
pump malief valve just eloces hat lift
armes do oot kewer, Hold quedrant lever
in thiz poaition and loosen the two bolta
(7= Fig. 229) and move speing carsier (3)
untdl it contacts plate (10). Tighten bolts
(7] and sbop engilnes.

A0E. QUADRANT CONTROL
LEVER ADJUSTMENT. Select POSI-
TIHON on selector disl and mowve
quadrant lever forwaed (LLOWER) until
it iz 8 mm (1/8ineh) from end of its
travel, Lossen mm nats (2—Fyr. 230)
and turn adjuster (1) until plate (5} con-
taets pin (B), Tighten jam nuts (2) secure-
By agrdnet adjuster (1),

2 I

Fig. 237 = View showing gesdreaf lever amd
wlhop.
1 rani kever
B dar et o, Sug
o3



Paragraphs 409-414

Fig, ¥32— ¥iew of asnsiog cabis and i adjuat-

il BodvHE,
é:fﬂmn g ;rl-':r
1. Cilde sappar il £ & hirenig
404, SELECT ESTOP ADJUST-

MENT. S&lect POSITION on seector
dial, loasen nuat (2—-Fig. 281} and move
stop assembly (3] to bottom of slot. Move
quadrant lever (1) fully rearward
(SELECT) until pin (5~Fig. 2% con-
tsots plate (B), Move stop (3-Fig. 231)
until 3 just contacts quadrant lever (1)
'['lﬁ'hmh nut (2} with stop in this position.
quadrant Jever,

410, DRAFT SENSING CABLE
ADJUSTMENT. Remove upper link
and install wekght bar and welpghts on
leoweer Tift arms only. Select. DRAFT on
aebector dial and turn mut (4-Fig,
282) elockwize until it almost tonchas ad-
jugter (3). Turn adjuster until It stops
against  pelest spring. Thie  poeition
abould be just befare lever enters
BELECT position. Starf engine and
when weighted hift arms reach their
highast, pusition, turn adjuster (6) until
laft arms just bﬁm to lower,

O 1190 mad tighten jam mat {4}
apainst bracket (3} to maintain this ad-
justment and stop engine,

O all remaining models, turn adjuster
(B} 5% tums counter-lockwise, tghlen
jurn oot (4} aguinst brocket (3} to moin-
taln thiz adfestment and stop engine.

TROUBLESHOOTING
All Models

411. When troubleshooting problems
are ancountered with  selectamatic
hydreulic temn first meke certain
durnp valve 12 closed and all controls are
praperly positioned for degired
hydraubic fusction. Make certain fhuid o
at proper loval and h;,r[!rnuﬁn filtors mre
in servicesble condition, With know-
ledpe of how syetem should operate,
refer to following list of malfunetions
and possible causes as an ald in locating
source of trowhie,

A. FAILUURE T LIFT TNDER
ALL CONDITIONS, PUMP IS QUIET.
Coubd be caused by

1. Hold refiel valve leakage,

2. Spool vahre seizure.

4. Air in system

4, Plugs for hy-past or hold ralves

leaking.

B. FAILUEE TO LIFT UNDER
ALL CONDITIONS, PUMP NOISY,
Could be caused b

L. Low oil lavel,

2. Buction filter pl

3. Non-return v s&at kose,

. FAILURE TO HOLD [N DREAFT
POSITION BUT HOLDE TM EXTER-
HMAL POSITION.

Ciould be causad by

1. Sencing cable adjustment.

2, Bekure of sensing cable or unit.

3. Cable ballerank lever bolf too tight.,

D FAILURE TO HOLD WHEN
SELECTOR DIAL IS IN EXTEEMAL
POSITION.

Could be cavused by

. Hold walve sesling washer leaking.

Faulty hold relief valve,

Hedd valdve plunger selzure,

Elt}' rockehaft. cvlinder piston
.

Fanlty “0" ring seals ar papes,

Fanlty nan-return valve.

ﬁ-c.-bl'\-\.'l-l—l
T

o En
Fo

Fig. 233 =To chsock pomp
preasun dismibaiian bisek
E] musd bo oremored and
ipecial plig (P} ineteilecd
Ruiegipll cower amd Irsdml
2-27.58 MPa (04000 o)
preason page (3). Rolors
parl (A} is for sxtornal use
onlp,

CASE (DAVID BROWN)

E. FAILURE TV LOWER.
Could be cansad b
1. Lift latch engaged (if so equipped).
2. Three-way valve in position "17 or
2" position (if 8o equipped).
4. Balector dial in EXTERMNAL posi-

Ll
4. Rockshaft serzed.

F. LOWERS SLOWLY.
Could be cansed b
Lowering -:nntml nat fully open,
Livose control lever piveot.
In:::»::ﬂecﬂry adjusted sensing cabbe,
Sedzure of sansing cable,
Belzurs of valve pungers,
Reletire of sensdng valve.
Cable bellerank Tever Baolt ton Gght,

HYDRAULIC SYSTEM
PRESSURE CHECK

Models 1180-1290

412 If tractor ia equipped  with
remode  outled, phgr a 02758 MPa
(0=4000 psi) pressure pagre N outhet,
atart enging and run at idle speed and
work remote autlet contral. Reading on
presgure gage shoald be 1379 MPa
(2000 pel). - 4

If tractor is not aquipped with remode
cutlet, remove distribution block
{C —Fig. 233) and inatall special plug {F),
part number (DE-S6F9TT] as shown,
then reinstall distribution bieck with
sepling  vings,  Install 0-Z7.658 MPa
(A0 pai) pressure gage () and start
engine, run ot idle speed and observe
pressure repding on gage. reading
should be 15,79 WP (20 pai),

Modals 1280-1480-1680

.‘-3!:'5.5":"‘.':-'5!""':-'

413 If tracter §8 equipped with
remote outlet, plug -27.68 MPa ({-4000
psi} pressure gage into ootlet, atart
engine and run at idle speed amd work
remote  outlet  control. Resding omn
preasore gage should be 1579 MFPa

pai).

If tractor is nob equipped with remots
puthet, remove cover frome distribation
hlock and install adepter plate
(K-082254). Install 27 BR Eﬂ'-"n {E-0106)
il prisssure gagee in adapber plate, start
wnd rin engine &t idle spesd. Regding on
presgare grage should be 15789 MPa
{2000 pai).

ROCKSHAFT CYLINDER
LEAKAGE CHECK

All Models

414, If tractor i equipped with a
threa-way eontral vebe, rase |t arms
with heavy implement attached, Place
ﬂ]rﬁﬂ*“ﬂ}" vabve eortool ever i mrber
“1" position. If linkagre lowers, mockshaft

https://tractormanualz.com/
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MODELS 1190-1290-1390-1430-1690

oylinder seals are leaking.

If tractor is not equipped with & thres-
wiy walve, remnove conpector at front
gide of rockehaft eylinder and instsl]
special commector with shot-off wvalve
(DB-351821). With valve open raise lift
arms with hesvy mmplement attached
and close valve, If linkagre Jowers, rock-
shaft cylinder seals are L,

PLATFORM AND
FENDERS

Platiorm Models

415, Platform, fenders and seat may
be removed a5 an entlre Unit as neees-
gary Lo perform ceriin service pro-
candiiris,

T resmove platform, as an assembly,
first dispormest megative battery cable,
Remoye the tao bolts at loger front side
of fenders on each side and the thres
rear step bolta located under step plate
on each zide. Remove quadrant lever
cover and diseonnect linkape, Remove
remote valve eover, disconnect linkage
and remove rocds which connect control
levers to remote velve, Bemove Jower-
ing conteol wabee knok and disconnest
pte linkage, [hsconnect all neceszary
electrical wiring and harmess. Kemove
all nuts from platform mounting stods,
attach haist to platform wnd rgﬂu: plat-
form apgwroximately ten inches, Discon-
nect neuteal start switch and remove
platfari assamlly.

Reinatall by reversing removal pro-
ceidure.

CAB

All Models So Equipped

416, Most serviee proceduras may be
performed withowt removing cab
aszambly. [f it & peceszary to remove

Paragraphs 415-416

Fig. £34—Catr removsl Greckel fo e feEricafed ocaily o dirmensions shown,

cab disconpect negative battery cable,
drain ecolant frorm radiator and engine
biick and discharge air conditioning
BYBEET.

CAUTION: Relfrigarant in air condition-
ing system is under axtreme prassure, Use
Fropor procedurs and wear aye and hand
protaction.

Eemave muffler and preclesner and
ralse hood. Hemowe bolts from frame
birace at front of caly just behind engine
and remave brace, Disconnect air sondi-
Honbrgy, power etearing and heater
hoses, Discornect all necessary  elac-
trical wiring and harmess, Dsconnect
fuel return line and chateh hgdreubic line,
Dizconnect fuel shut-off rod ansd rermove
handle and rod. Disconnect all theottle
linkage and tachometer deive cable
Femawe shift lever cover and ahift lever,
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Remave cab step. Remove fuel tank ven-
tilation tobe from cab feame. Dizconmect
pta cable amd remove as necessary,
Disconnect beake lines and  remove
bracketz. Hemove hitch control rod and
disconnect park brake cabdes. Remove
the four balts from shift levers, discon-
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and remode vidve rod. Bemove fuel filter
pipe and cap opening, Disconnect all -
maining linkage, remove the four cap
plugs from cab (twoe on each shle
top at firont and rear) and atiach cakb H-
ting hreacket (Fig. 234) and hoist
Remove cab floor mat amd Siel serder
cover and disconnect fuel sender wires,
Eermeve all eab retaining bolte and nots
aned lift cab & few inches. Disconnect
magin wiring harness and remove cab,
Reinstall by reversing removal pro-
e,
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