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Information and Instructions

This individual Shop Manua! is one unit of a
series on agricultural wheel type tractors.
Centained in it are the necessary specifica-
tions and the brief but terse progedural data
nesded by a mechanhic when repairing a
tracter on which he has had no previous ac-
tual experience.

The material is arranged in a systematic order
beginning with an index which is followed
immediately by a Table of Condensed Service
Specifications. These specifications include
dimensions, fits, clearances and timing in-
structions. Nextin order of arrangemeant is
the procedures section.

In the procedures section, the order of pres-
entation starts with the front axle systermn and
steering and proceeds toward the rear axle.
The last portion of the procedures section is
devoted to the power take-off and power lift

systems. Interspersed where needed in this
section are additional tabular specifications
pertaining to wear {imits, torquing, etc.

HOW TO USE THE INDEX

Suppose you want to know the procedure for
Ra&R (remove and reinstall) of the engine
camshaft. Your first step is to look in the
index under the main heading of ENGINE
until you find the entry "Camshaft.” Now read
to the right where under the celumn coverlng
the tractor you are repairing, you will find a
number which indicates the beginning para-
graph pertaining to the camshaft. To locate
this wanted paragraph in the manual, turn the
pages until the running index appearing on
the top outside corner of each page contains
the number you are seeking. In this paragraph
you wilt find the information ¢ongerning the
removal of the camshaft,
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SHOP MANUAL

FORD

MODEL NAA

The model NAA Ford tractor was infreduced during the 50th year of
the Ford Motor Compuny, so is generally referred to us the "Goldan
Jubiiea” model. The hood amblem of model NAA tractors manufoctured
In 1933 hear the legond “GOLDEN JUBILEE;” the legend beaing sliminated
from the hood emblam of NAA fractors menvfactured in 1954,

Tractor Serial Number is stomped on transmisslon housing to rear

af starfing motor except on early producton units {prior to tractor Serial
Number 22239) which havs the tractor Serial Numbar stamped on right
side of sngine block. Ford tractors hieve no seporate engine Serial number.

INDEX (By Starting Paragraph)

BELT PULLEY .. _.......... e eE et amaens N FAEbbreanan e 112 FRCNT AX1E
JEAXES Axle Moln Member ........................ Erebaaraea 2
Ad . R T - - | Axle Flvet Pin ., 2
RiR Broke Shoos ........ . ... Herranaradicrarnnan iriee. M Frool Support .. a
CRRBURETOR ... .. ... ... ...ccciiiiiii 0 Bteering Gpindles ........ . 1
CLUTCH SOVERANOR
Owerhaul ...... dr i EaEta e aa s - v 62 idjuihmrnt ........................ Tddm i mmmane g rnman . 42
Fadal Aﬂ:ml e Seas i, :g RAR emd Overbanl .................ooeieel 43
H-.‘IIIIID'Q ...................... TETET]
COOLING SYSTEM HYDRAULIC STSTEM
L P b aaan i hen e vivava. AB g-;mm ............................ Pk b eeaeae e, 11;:
Thermosted ........ e taaiena biraraiaa, Frrraeans &7 ck Preawire Valve, RER .. ................ P bahe e
Waler Pump ...............cc.. ..l e teinansen 46 Contral Liskege, Adjust ....... A I E-1
DIFFERENTIAL Crvethoul ..., .. 122

Maloshah ... ... iin.. et beta e adteadean s a1
Bevel Flalon ........................ Thar i iiaa e ar IO ond Becring Support .......... e a5
Bevel Ring Gear : - SRR TPETTP IR e lar g S . ireaes -1
Ditferemtial Owerharal ...................... .00 bieaa ;] Shifter Folls cmd Focks ......00ennnn ... e il 7T
Diflerertc] RER .......... e -
Wheel Shaft Becrings, Adfusi |, . venee 5O TRANSMISSION (Moerman]
Reoew ..., .., .. 1 Essombly, RER ................. e rar e 85
Whee! Axle Shoft, REH .. CraEae e . s 820 Owethed .. LT arraaeas .. BB

Frioted in T. 0. A. COPTRIOHT 1862 BY TECHRICAL FUBLICATIONE, NG, ALL RIGHTSE AERERY H1,

\



CONDENSED SERVICE DATA

GENERAL
Bogine Make .. ... i s O
CFlimdere e P |
Bore — Inches ...... .. .. ... ... i, Ceaaen 344
Stroke - - INchBE .. he i i tarnarens 3.0
Displocement — Cublc Inches . ... . .. ... ... .. .... 134.8
Compresalalr BAoto .....ov. e B.&
Fisknws Remored From .. ................. Carrmrmrao s Abrve
Maln Bearings. Wumber of ... ...... et e et e 3
Main Bearlngs Adjustable? .. ... ... ..o N
Bod Boarings Adjusbable? ., .. ..., ... .. iva.-Ho
Cylinder Sleaves ..... L e e e e iaieaa PN .,
CYllndar Sleeve Malerial .. ... i Con Iron
Genrator and Sarter Make ..ol Crem
Foreard Bpeeds ..o i i e L
“With Sherzeen Trommmisklon o . . ... ..., 11
TUME-LP
Piring Order ... i e e e e 1243
Valve Toppet Gup—Inlel qnd Exhanm.................. 0.015H
Valve Foce Angle—Deqrees ... .. ... ..coiviieiniiinins 4
Valve Seqt Angle—Degrees ....................._......... is
Esheregt Valve Rebohor®? ...y onenrnnnnren e Frae Spin
Igmidon Distributor Make ... ... ... 0ieeieeoornnieraians Crwn
Ignition Timing—Stade ............... .o oiiiii.. J&* BYDC
Ignilom Timing—Edvanced ... ... ... ... 31° BIDIC &) 5000 KPM
ynitton Brealeer Comtact GAP. ... .o..viitiaian .., 0025
Timing Mark Loeation ........c o ieieeniannnss Flywhos
Distribulor Advance Curve ... .. .......... See Farograph 53
Spark Plug Make ... Autclila
Spork Plug Threed Slze .o .. ... ... .. l4mm.
Bpork Plug Model ... ... ... oe ALTT
Spevk Plug Electrode Gap. .. ..oouo oot o, 0.025-0.023
Corburster Maks .. .. ... cieiinciinins. Marval-Schebler

TUNE UP {Continued)

Carburelor Model ......ooveeioioiiininn. . et THX438
Carburetor Float Settiog—-Inchey ....... chaen W
Englre Low Idle BPM . .. ........._ ... 450
Engine High Jd1e RPM ... .ooiviiiee o, 2200
Belt Pulley RPM Gf 2000 Engloe EFM. . .,................1358
Belt Pulley RPM (@ 2200 Englue EPM. ... ....._ ... ... 1484
PTO RPM (@' 2200 Engine RPM . _...................... L. B

SIZES - CAPACITIES - CAEARANCES

Clecrances in Thousanrdths)

Cremkshalt Journed Dlameter. ., ..., ... ..., .. ... 2 d974-2.4582

Cronkpin Diometer .. .................... iy - 2287E-2 0006
Mzin Beoringy Running Clearomoe. ..., ................ 0723
fod Bearings Aunning Clecromes. ........ Hrreiea s, Q.430
Crankshadt End Play . -
Camshaft Jowrnal THomeler ... ..... et mintataonae. 1.525.1.924
Camshoft Bearing Clearonos ..........veee i innns.. 1.543
Camsheft End PIIY ....o0oiv i i IR 1.
Pinlon Skint Clearance ,.........00vinen o, Sen Farogroph 23
Fislon Pin DMometer ... .. ........e.coivveeens 0.9120-0.9123
Pin Clvaronee In Rod ond Flsles. ... ... .......... + o103
Hocker Arm Shedt Ddometer ... o...ee oo eenenes 0.790-0, 761
Rocker Krm Running Clearanos ..o.o.o....ovviuines.. NP |
Com Followsr (Tappet) Clearazes .. ....,.... Caaeaia 0.52.1
Valve Stemn Dlomelsr—intake .. ............. var oW I4L 50,3455
Yolve Stem Diometer—Exhoust . ............. vae -0LHOS0.5415
Cooling Symtem—Chaarty ... ._.,.....00e0aean Heleraricannnas 15
Crankease Ol—Cnarte (Iocludes File), .o o.unnnennnnnss, 5§
Tronamisaion OU=CRor® ... .uueeeeesiiieorerenrnrnrsns. 8
Diftwrentiol OU—Chuarts .......c00iuv... I iaramnm i a i iaoan ]
Hydroulls System—Guare ... ..00.u.s. P |
Stesring Gear—QUarll ... ....c.oioiai e s 0.5
Belt Fulley Houaing—CRaie o .oouvoereinrernen v, 0.5

Sectional View of NAA Tracror



Poragraphs 1-2

FRONT SYSTEM AND

4
{1 @

STEERING

Fig. FQl=1Service installed front swpporr
haos rhreods (T) for rhreodwd fromt axie
Pivat pin {1541,

14A. Front yuppart
184, Plyet Din 17

18, Zmap fAng
. Lowklng IaTE®

Fig FO1—Exploded view of frent uxle and refmted parts, Original rype front axle support
[14) omd pivet pin [15) are shown. Refar o Fig. PO For lorer stryle service Fromk support
and pivet pin.

1. Apindls wasetnbiy L. Tpper Duabilng . Tie pod zlesce 1%, Tivat buskdng .

E' Laowar Lyahliog G, Luoac senl 1. Tle tud and 1k Frant BuppcHE FHq. FO3—Yiew showing oxle conter mem-
. Throust bepTing T Sresrng AN 11, HAdiug pod 1... Pivot pin

4, Axle exvenatan B o el and 1% Centar axis ber (123) od from support (141 wirh

SPINDLE BUSHINGS

1. Refer to Fig, FOl. To renew the
spindle bushings (2 and 5), zupport
front of tractor, disconmect sieering
arms (7) from wheel spindies (1) and
slide wheel and spindie assemblies out
of axle extensiona (4), Drive old bushe
Ingz from exle extermions and install
bew shings using & piloted drift.
New bushingm will not require final
Hizing if not distorted during installa-
tlon. Benew thrust bearings (8) o
roufgh or worn.

4

AXLE CENTER MEMBER AMND
PIVOT PIN BUSHING

2. To remove the axle center mema
ber (12-—Fig. FOL), support front of
trecior, remove the grille and unbolt
tading rods and axle extenslons from
axle center member. Swing the axle
extenglon and wheel assemblics away
from tractor. On models with original
trpe pivot pin (15), remove the cap
icrew retpdning the axle plvet pin to
the front support and uslng o elide
hamrasr a8 shown in Fig, FO4, re-

K, H. oxle extersion and froat whesl -

sembly removed Woslers (Wl are »o

longer used omd may be dbcorded whon

servicing fromt suppert. Pour srud murs

(Al retaln frost suppot ro cegine. Cop

scraws [B) orrach fronr emd of howed re
front support,

move the pivol pin. On models with
fervice installed threaded plvot pin
(15A — Fig. FO}, remove the cap
screw and locking flange (17) and
unecrew the fhrepded pin by turning
it counter-cleckwise as shown in Fig.
FOB. Loosen radiator retaining nuts
a2t bottom i necessaty to provide
clepranee and withdraw axle center
member from either side of tractor.

vy,



FORD NAA

Flg. FO5-—Removing treoded cervice Fype

front axle pivot pin with bome mado wut,

MNut is mode by weldiag lugs o8 bx bar.

Bur should fit mside diometer of plyet pln

atd logs be shaped to siguqe notches In
end of pi,

The axle pivet pin bushing (19—
Flg. FOl) can be repewed at this
time. Make certaln that the front axla
bivot pin fits freely i bushing befors
rejnstalling axls center member,
Thrust washers (W—Fig. FO2) origl-
nally installed on front axle pivat pln
are no longer used and mey be dis-
carded.

On threaded type front axle plvot
pin, install snap ring {16—Fig, FOI}
ot pivot pin and thread pin Into front
support untll anap ring contacts front
support flrmly, then back-ount pin un-
til lugs on pin will sngage slots In
locking flange (17). Secure locking
flange with ¢ap screw and lock
washer.

I

Fg. K4 — Removieg
origingl type wometheerad.
ad fremt sule plyet pin
using 4 ilide hammer ay-
rangemoat,

FRONT SUPPORT

3. Te remove the front suppovt, first
remove the grille and unkolt radiator
from frent support. Place fioor jeck
under engine, then remove azle pivot
pin az in paragraph 2, Remove the
retaining stud nuts, pry front -
part forward to elenr studs, then re-
move froni sopport from  below.
Lower hood slde panels wili spring
out far enough to clear lower part of
radiator when moving front support
forward. It may be pecessary to loosen
drag links if pivot thrust washers are
inztalled.

When installing, tighten the retain-
ing stud nuts to 2 torgue of 135-150
Fi.-Lbs,

Fig. FO&—idustment
of stearing geor worm-
shoft beatings 5 cos-
tvolled by shims {3).
Bocikiash of sach oee-
tor gear i controlled
by a szrew (1) on
wachk yide of hoosieq.

Pavagraphs 3.5
DRAG LINKS & TOE-IN

4. Drag Unk ends are of the non-
adjustable sutomotlve type. The pro-
cedure for renewing the drag link
ends 13 evident. Vary the length of
ench drag link an equal amount to
provide a front wheel tos-in of 14-
inch,

FRONT SPLIT

& Removing the front axle snd
support assembly in one unit iz & job
required to prepare for removal of
engine from tracter, Proveed as fol-
Lorwa:

Drain coollng system, and If englne
is to beo disaszembled, drain engine oil
pan, Remove pir cleaner screen and
funnel frem left hood side panel, Re-
move grille gnd unbolt dfromt end of
bogd from front support Detach
bood side panels ftom hood rear cen-
ter panels, Unhook bead Hght wire
and remove hood from fractor,

Support front end of tractor under
front end of transmission. Remove
frout support to engine stud nuts.
Disconnect drag llnks and radles rods
at rear, then roll front sepport and
axle assembly forward out of way.

Reverge removal procedutes to rein-
stall, Tighten front support to englne
stud nuts to a torque of 135-150 Fi.-
Lbs,




Paragraphs 6-8

- Column hooring asay.
- Bgctor adjusting screw
. Bhafl sdjusting ahitue

T e g

FORD NAA

Elpeting shalt bearlog
Ehaft & Bull nul wymy-
Dauhle aecior

Singls seciar

LadH oul

. Shima

. Cplumi meal

. Spring

. Tubim and cover

Steering shait banrlng
FHaring retainer

+ Heuring redminer rpalet
. Hushing

. Facking

- Packing relainoer

. EHwal

. gAr ano (rlght)

7. Lioch washer

. Bectar conar

b,
LMY ring seat

. Plug

. Mg

. Guar nom (Jefe)

Fuating

Fig. FO?—Expleded view of circulating ball wot steering gear wied on wodel NAA srectors. Warmsholt bearing esd play b odissiod by
vorying shins {3), Socter bochlosh Iy odiwried with affusting screws (1),

STIERING GEAR

8. ADJUATMENT. To adjust the
steering gear, firet make certaln that
gear bousng ia properly filled with
lubricant, disconnect both drag links
ifrom steering gear arme fo remove
locad from the gear unit and proceed
as followns;

7. WORMSHAPFT END ¥LAY. To
check wormshaft end play,/first Joomm
the lock nuts on the sector ahaft ad-
justing screws (2-Fig. FO-07 and

back the zerews out at lesst fwo full
turns, If the end play of tha worm-
shaft (steering whes] shaft) 18 not
within the desired limits of 0008-
0.0410, adjust the end play by waryving
the thickness of the shim stack (9}
between the steering sha®t tube and
the steering gear housing. Shitns are
avallakle in thickneses of 0.002, 0.005,
2.010 and 0.08;. Ford recotnmends a
mipfmum ghim stack Irudatation of
tot less than thres 0.002 phims or not
lese then two O.005 shime, Tighten

the steoring shaft cover retalning cap
Ecrews o a torque of 25-30 Fi-Lbe.
Renew wormshaft bearlngs ax out-
lined in paragraph 10 it end play is
over 0010 with minimum recom-
mended shim stack thickness,

After chacklng or adjusting worm-
shaft #nd play, remdlust secter shaft
end play as follows:

4. SECTOR SHAFT END PLAY.
Before adjusting eector shatt apd play,
be sure that wormshaft end play e
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correctly adjusied as outlined in para-
griph 7, then proceed as follows:
Disconnect drag linka from sector
shaft arms and furn the eleering
wheel to the mid or straight ahead
position. With the lock nuts on both
eettor shaft adjusting serews locsened
atid the adjusting screw on the right
hand slde (az vlewed from rear of
trector) backed out several furns,
turn the adjusting serew on left slde
of stecring housing in {elockwise) un-
til there is no percepilble end play
in the sector shaft to which the right
steering arm W sttached. While hold-
ing the adjusting screw in this posi-
tion, fighten the laek nut, Then, turn
the adjusting screw on ripht side of
housing in until there is no percepti-
tle end play in the sector sheft to
which the lef§ steering arm 18 at-
tached, bold the adjustlng screw in
this pozition and tlghten the lock
nut.

Recomnect the drag lUnke to the
fteering arms.

5. REMOYE AND REEINSTALL, To
remove the sieering gear and housing
assembly, first remove steerlng wheel,
then withdraw the spring, felt packing
and spring seat from top of steering
tolumn. Remove hood., Disconnest
throttle rod from beil crank and un-
bolt throttle rod bracket from trans-
misgjon, Digconnect the Proof-Meter
cable, ammeter lead wire pnd oil pres-
sure goge line at ingtrument panel.
Disconnect the battery ground ceble
from steerlng gear housing and wires
from junction bleck on steering coi-
umn,

Remove the penerater regulator
from bracket on steering column and
dizconnect the temperature gage wire
from fuel tank frame. Unbolt instru-
ment panel, slide the panel over top of
steering eclumn ang lay it on top of
fuel tank, Unbolt batfery cerrier from
steering gear housing, Disconnect head
lght switch and ignition switeh #rom
the heod rear lower panel; then, un-
bolt and remove the hood rear lowar
pane! from tracter. Unclp tail light
wire from ateering pear homing and
dlsconnect drag links from pltman
arms, Remove the cap screws refalning
steering gear houslng to transmizsion
case and lift the steering gear pssem-
bly from troctor.

0. OVERHAUL. Major overhaul of
the steering gear unit nscessitotes the
removal of the wnit from tractor ae
outlined in paragraph % Eemove the
pliman arm retalning pots and puil
pitman arms from gector shafts, Un-

baolt the sector shaft side covers and
remove the adiusting screw lock nuts
{B—Fig. FC7). Turn the zadjusting
screws i and remove the zide covers
and sector shatts. Unbolt zteering
housing upper cover from housing and
remove cover, shims, shaft angd ball
nut pzeemibly. Do not dissssermnble the
ball nut assembly (5) as component
replacement parts are not available
If the steering shaft and/or ball nut
are damaged, rehew the complete as-
sembly. The need and procedure for
further disassembly and;or overhanl
iz self-evident,

The renewable bushings in steering
gear slde covers have & bore diameter
of 1.1255-1.1260; bushings in hguslng
have a bore diameter of 1.245-1.250,

Shimz (9) on the adjustlng serews
{2} are availeble in thicknesses of
0.063, 0.065, 0.067 and 0.069, When
reassembling, use a shim of proper
thickness to provide zero to 0002
clearprice between adjusting screw
bead angd slof In sector shafis.

When reassembling, center the ball
hut on wormshaft and insert shaft in
housing. Bolt the housing upper
(steering shaft) cover in pasitlon
uslng the necessary number of shims
(3) to provide 0.006-0.010 end play
of wormahaft, Note: Ford recommends

ENGINES AND

R&R ENGINE WITH CLUTCH

13, To remove the engine and
clutech a5 an asternbly, first perform
a front split a= outlined in parsgraph
3; then, proceed az follows:

Shut off fuel and remove fusl Lne.
Unbolt the fuel tank support brackets
from engine and litt fual tank and
brackets frosa tractor. Remove ex-
baust pipe,

Dizconnect progfmeter cable from
hydraulle pump. If equipped with a
live power teire-off clutch, disconnect
lines from power take-off punp.
Drain hydraulle 1ift ang detach pump
pressure and =uction lnes from dif-

Poragraphs %15

a minimum [pstallation of twe 0005
shims or theee 0.002 shims for Rroper
sealing of cover to stesring gear
housing. If wormsha#t and play is
over 0.010 with the minlmum number
of shims lwtalled, renew the worm-
shatt bearings. Tighten the covet re-
taining cap screws to a torque of 25-
30 Ft.-Lbs.

Asgemnble the sector shafts and their
adjusting screws (23 to the zide cov-
ers, using the screws to pyll the
shefts into cover bushings, Center the
ball nut rack on the steering worm
and install the double sector shaft
{zhaft with mast sector gear teeth)
into housing with the opne blocked
looth greove up; the middie tooth on
the sector shaft must mesh with the
middle groove in the ball nut rack.
install the gingle sector shaft and
cover meshing the fourth tooth of this
shaft with the fourth groove In the
left sector shaft previously installed,
Tighten the side cover retuining cap
acrews to a torque of 28-90 Ft-Lis,
Refill stoeering gear honslig with gear
lubricant. Adjust the sector sheft end
play as outlined in paragraph B and
tighten the adjusting screw lock nuts.

Turnn steering geer to mid or
straight ahend position and Install
steering arme,

COMPONENTS

ferential center housing, Than, unbalt
pump from enging and remove pump
and lnes 58 & unit,

Dijscontiect battery ground sirap
and wire to starter motor, Unbalt and
remove sfarter from engine. Remove
choke rod, threttle ek from bell
ergnk (o governor orgn and remove
etigine oil premsure gage line. IMa-
connect wires from eoil, distribotor
and generator. Hemowve tetnperature
gage kulh from cylinder hesd,

Attach holst to englie, remove holts
and cap screws retaining engine ta
transmiszion housing, work engins
forward untll free of angine cluich
shafi and Hit engine o bench or en-
gine stand.




Paragraphs 16-18

ST RLIERIRT

Fig. FOl0—Sactsa of NAA Ivoctor sagine shewing oll tube gremmet {G), froat ond
rear oll seoks [5) and [R). {N] 13 o ratchet s,

©

®
5 — I o 3

© 0
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© O ©

0,
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Fig, FOI1—Cylinder head hold down screws shoold be Hygktemad In thic
sumbered order.

CYLINDER HEAD

18. To remove the cylinder hegd,
firat draln the cooling system and re-
mova hood. Shut off the fuel and dis-
cotmect the fuel lne Unbolt fuel
tank supports from eylinder hend and
remove fuel tank =nd supports. KRe-
move muffler, then disconnect the air
cleaner hoze, choke rod and governor
link from carburetor, Remove mani-
fold and carbureior ag o unlt. Remove
the c¥linder head water cutlet cast-
ing, or the upper radiator hose; then

digeomnect the temperature gage send-
ing unlt (bulk) from cylinder head,
Remove the rocker arm cover and
extract the oll inlet and oirtlet lines,
I grommet {G—Fig. FO10) 1= mim-
ing from the Temr oil tube, remowve
the engine »de plate, extract the
grommet and lostall same over lowar
end of tube. Rernove the cap screws
retaining rocker shatt aupports to head
and remove the rocker grms and shaft
asgembly and push rods. Exbaust valve
motor capy (Flg. FOL2Y will ba #x-
posed at this time. Be sure to mark
these caps so they can be repasembled

FORD NAA

t¢ thelr mating vulves, Hemoye the
head retalning cap scraws and 1ift the
c¢¥linder head from angine,

When relnstalling the head, tighien
the retelning cap =creaws jn the se-
fuence shown in Flg FOI1 and o =
torque of B5-70 Ft.-Lbs, Tighten the
rocker arm puppori cap screws to &
torque of 45-55 Ft.-Lba, When ingtall-
ing the rocker arm oll lnes, be sure
that grommet (G—Fig. FO10} on
lower end of the rear oll Hne Ix
segled In the counterbore in cylindar
block directly sbove the cpmshaft
center bearing. Adjust the intakes and
exhaust tappet gap fo 0.014-0.016
when engine iz at operating tempera-
ture,

YALVES AND SEATS

17. Exhaust wvalvea are equipped
with free type rotators shown In Fig.
FO12 and the valves seat on renews
able iype sBeat inserta which are a
shrink fit in the cylinder head. Intake
vailves zeat directly In the cylinder
head and are equiped with stem ol
deflectors, Valves have n face angle
of 44 degreea and & seat angle of 45
degrees. Deslred salve sext width is
1.060-0080 for the intake, 0.080-0.110
for the axhaust. Seals can be nar-
rowed, ustng 30 and 60 dagrea stones.
Total zeat runout should not exceed
¢.0015.

Recommended valve stemn to gulds
dlametral clearance is 0.0011-0.002%
for the Intake, 0.0021-00038 for the
exhaust, A special Parfect Cirele In-
take walye ztemn seal i3 avallable
separakely as o service ltem,

Mew Intake walve stem dlameter ia
03415-0.3425, Exhaust valve stem di-
ameter s 03405-0.341% Renew the
valvey if bent, or it wlems are exces-
aslvely worn or scored,

Recornmended tappet gap for both
Intake and exhaust 1s 0.014-0.014 with
engine at operating temperatirrs. Gap
¢an be adjusted without removing
hood and fuel tank by removing the
fuel tank sediment bowl and rocker
arm cover.

VALVE GUIDES AND 5PRINGS

18. Intake and exhauct yalva guides
are Interchangeable and can  be
pressed from cylinder head I renewnl
15 required, The inside dismeter of
4 new guide iz 0.3430-0.3444 for all
guides, Bafors ramoving guldes, meas-
ure their height shove the wvalve
spring contacting surface of the head
and lnstall new guides io the same
dimenalon.
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.0002” — 004" {NEW)
010" MAX. (WORN)
CLEARANCE

CAP

Flg. FO12—Section of relems type (Freo Yolve]l exhauct valve retator, NMote re-
guired and clearanee betwoes stem and cop.

& special Perfeet Circle Intake
valve stem seal is avallable ag an
accessRTy, A Etep must be machined
un upper outside diameter of guide
for seal instmllation, Installation in-
structlons are provided in seal install-
ationr kit

Valve etem diameter and running
cleprance i3 listed in paragraph 17

Intakke and exhawst wvalye springs
are interchangeable. Renew any sprlng
that has lost #5 protective coating or
does ngt test 54-62 lbs. when com-
presgsed to 1-53/64 inchee or 124-140
1bs, when compressed ta 1% inches,

Install all valve springs with the

dainpener coils (closed end) toward
e¥linder head,

EXHAUSY VALVE ROTATORS

19. Refer to Fig, FO12, The fres-
valve type rotators will not function
unless there i= o measurable ¢learance
or end gap between the end of the
exhaust valve stemn and the inslde
floor of the cap when the cpen end of
the cap just contacts the spring keeper
or horseshoe e shown, Deslred end
gep is 0.0002-0.004. Special micrometer
gupes are available for measuring
this gap. Rotator eap gaps should be
cheekted and if necessary adjusted
each time the valves agre reseated.

194, One of the shmpler methods of
checking i3 shown in Fig, FO13. From
a gtrip of flat shim stock of 0.010
thickness, cut & #/16-lnch diameter
dize, Lay this dlse (G}, which must be
flat, on inside floor of rotator cap (2]

and install valve lock or keeper (1)
on valve stem. Now, while shmultge
neously presing downward on valve
ek and upward on rotator cap, mean-
ure with a feeler gavge the gap (%)
between cap and valve lock. If gap
meazurez  anywhere between 0004
and Q.008, It is within desired limits,
It gap (X is lese than 0006, grind or
lap open end face of cap; # more
than 0.008, grind end of valve gtem,

VALVE TAPPETS

20. The mushroom type tappets (cam
followers} ride directly in the ma-
thined un-bushed borss in the cyl-
inder block, Tappets are supplied only
in the standard diameter of 0.4085-
0.4895. Deslred running clegrance of
tappets in block bores i 0.0005-0.0021.
To remove tappets it is hecessary to
first remove the camshaft as in para-
greph 25 after which the tappets can
be lifted out,

ROCKER ARMS

21. Ta remove the rocker arma, it is
recommended that fuel tank be re-
moved. Remove the rocker grm covsp
and extract the il inlet and outlet
Unes, If grommet (G-—Fig. FOl10) =
missing from the regr oil tube, ramove
the engine side plate, extraet the
grommet ang install same over lower
end ol fube, Bemove the cap screws
retalning the rocker shaft supports to
head and remove the rocksy arms and
shaft amsembly, Push reds can now be
remaotred.

Paragraphs 19-2)

Fig. FO1I—Fewler vrock mathod of chyck-
Ing end clrarance betweeh rotator cop
and end of valvo stem.

1. Valve look

. Mtatatoer cup

G, 010 fealer
BlocK disg

X. Gop beiwpen
TotaLE cup
amdd valre loack

All of the rocker army are fdentlez!
and interchangeable. The 0.780-0.781
diameter mcker arm shaft should
have a clearance of 0.002-0.004 In the
rocker arma.

When reassembling rocker arm shaft
to &riinder head, tighten the rocker
arm suppolrt cap ecrews to a torque of
45-53 Ft-Lbs. When installing the
rocker zrm oil lines, be sure that
grommet on lower end of the rear
oll line iz seated ln the counterbore
in the eyiinder block directly above
the emmghaft center besring, Adjust
the intake and exhaust tappet gep to
0.014-0.018 whep engine is st opera-
ting temperature.

TIMING GEAR COVER

Hote: Eqly producton models  wers

squipped with o twoplecs governor hous
inqmdﬁmiuggmmu;ihngmmor
houaing being retadned br the timing gwar
covar with four cop screws. On later pro-
ducticn, both the Hming geor cover aud
gavernc: hausing wers chenged to Incorpe-
rale five governor housing  rercining cop
screws, Governor housing 1o dming gwar
cover gaskels with sither for or Hve boll
hedes eve avalioble for servics, Howsvwer,
the Hming gear cover now ovoilable dor
aervice incorporaten om  lnbegra] govemor
housiugnndmiumrth.mpurmqmmw
bousing er timing gear cover are avallable,
Thersiore. il sither the governor housdng or
uming gectr cover are domoged, o will be
neceismy to diycond hoth parts and ioetall
thoﬂminggmmﬂrhmtmulqmm
houslng,



Paragraphs 22-23

Flg. FQY4—thing puller to remove comn-
shaft gaer.

22. REMOYE AND REINSTALL. To
temove the timing gear cover, first
drain eooling system and remove the
lower radiator hoze. It 15 recom-
mended that the engine il pan be
drained and removed; then, reinstall
pan with new gasket after timing
gear cover is installed to prewvent pos-
slble il leaksz, Remove the fan, fan
belt and erankshaft pulley. Discon-
nect linkage from governor arm,

On models with separate goverhar
housing, unbolt and remove governor
housing from timing gear cover and
withdraw the governor weight unit
from engine crankshaft Then, on all
models, unbelt and remove timing
gear ecgver from front of engine,

The crankshaft front oll seal (23—
Flg. FO10) can be renewed at this
time.

When installing the timing gear
¢OvET, Teverss the removal procedure
and use all new gaakets. Uee Perinatex
or equivalent gesler on the top timing
gear cover reteining cap screws that
axtand into the eogine water jacket.
Tighten the timing gear caver retain-
Ing cap screws to a torque of 15-18
Ft.-Lbs,, and on englpes so equipped,

¥ -
. - Pt
Fg, FO15-—Comikalt is proporly timed
whes punch mork on tooth spoce of cam.

shofr gear [s in reglter with punchk mark
on crankshoft gear Fedth.

tighten governor housing to tlming
gear cover cpp Serews ta o torgque of
10-15 Ft.-Lbs,

Note: On troctora aquipped with mervice
inalalled Pierce geovernor [seg poragraph
411 Le sure g tlghten the croolahaft pulley
relining fop screw or ralchet sceww 1o o
lorqua of 100 It-Lba. to prevent crankshaft
irom rotating insdde of govemor weght unl,
causing erratic governsy action.

TIMING GEARS

Hote: Original production comahadt Bming
geor weoa on oluminum geor moulded on a
cagt iron hub, Gesr wos press It cmd keyed
ob shalt and vetelned with @ cop acrew, Tock
washar and flat wosher. The alumlnum gec
aad sumshaft wlth cop serew cre ho leagar
gvdlable or Fecvice, Service parts oow
avuiloble consist of o cost itot geor that is
pons fit and keysd B comuabaft and re-
tcined with o soap ring. All paris ae In.
tarchongechle; the cluminum gem moy ba
installed oo oew comshedt usioty moop ring,
ar the cost Uon gerr may be ingtalled on
origlngl cmmshoft usng cop sczew  and
waashers,

23. CAMSHAFT GEAR, To remove
the camehaft gear, firsti remowve the
timing gear cover as cutlined in para-
graph 22. Meagure the end play clear-
ance between gear hub and camshaft
thrust plate using a feeler gage or
dlal Indicator, Clearance should meas.
ure 0.003-0.007. IT clearance is exoes
give, renew the thrust plate during
reassembly, Check the timing gear
backiash which should bhe (.002-0.008.
Camshaft genr 18 available In standard
=ize as well ag oversizes of 0.008 and
0.010 to facilitate obtaining the de-
sired backlash.

Remove the cap screw, lock washar

FORD NAA

Hg. FO16—A puller whith engages rear
foce of geor muw be wed 1o remove
cronkshafr geor o shown,

Hg. FO17—Internally #ireaded fromt amd
of croahshaft permicc wa of stud, shesve
and mur to Pk oedr o o alafr

and flat washer {or snap ring)} from
frant end of camshafti and pull the
gear &5 shown in Fig. FOl4, Note:
When engine is equipped with service
installed camsbaft using =nap ring to
retain gear, some mechanice may pre—
fer to remaove camshaft ge ontlined In
paragraph 25 and use a press to re—
mave and ingtall gear. This new type
camshaft does not bave threaded hole
in front eod to aid in installing gear
an ghaft.

Inspect aluminum timing gear for
belng loose on cast iron hub; renew
gear If this condition Ly noted.

When repssembling, mesh the puoch
marked tooth space on camsheft gear
with the punch marked tooth on
crankshaft gear as shown in Flg,
FOi5,

On engines equipped with original
prodocilen fype camshaft, gear can be
installed with 7/18%—14 stud threaded
inte front end of shaft by uwslng a
nut and washer a8 a pusher, Tighten
the gear retaining cap screw to a
torque of 35-45 Fi.-Lbs,

To install gear on a service inztalled
camshaft {one with =nap ring), hest

Ul
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Fy, FO18—To remove pump Yo from
ricw wnd of comshaofr b B necenory 1
remave Aywhesl ond this access plobe,

gear in hot oil or bolling water for
15 minutes; then, buck up camshaft
and bump gear into positlon using
mdtable drift,

24, CRANKEHAFT GEAR. To galn
eleprance for pulling erankshoft gear,
it iz recommended that s front eplit
be performed Bs outlined in para-
graph 5, Hemove timing gear cover
and governor as outlined in para-
graph 22.

Crankshaft gesr can then be re-
meoved with auitable puller ag shown
in Flg. FO14. Be careful ngt to dam-
age threaded hole in font end of
crenkshaft when removing gear, In-
stall new gear ns zhown in Fle.
FO!T and mesh t(iming marks as
shown in Fig. FO156.

CAMSHAFT

Note: Ovlgingl production comabaft had o
thraaded hole in front end of shaft and
comehedt ge wom retoloed by a cap
wraw, lock womber ond o flod weobar,
Hydroulle pump drive gear wom rabeined
to ez end of shaft with jour 14" —29 x 62
cop screwe and lock weshers, The comshaoft
now ovailable for servica dest not hows the
threcried hola in {ront sond of shodt ond
comabalt geor 15 metciaed by o map sing,
Alwn, hydreulic pump drive geor in T
toined By four 53/16°—19 x 73 screw ond
wosher cazamblles. Ts ineigll o new M
Plocemsni comahedt in parly modsls. obiain
aod ure tha Ellowing sdditonal parts: Soap
ring, part Noo 370612-8; Pump drive gecr,
parl No, EAFA00.B: Four 5/18"-=189 x .75
KTaws, parl Mo, 4275058,

25, To remove the camshaft, flrat
remove the engine as ouilined In
paragraph 15, tlming gear cover &s
outlined lo paragrapbh 22 and rocker
arm asseinbly and push rods as out-
lined in paragreph 21. Remowe the
clutch, fiywheel and engine rear
plate, Remove the hydraulic puamp
drive gear Eccess plate azs shown in
Fig. FOIBE and remoyve the hydraulic

pump drive gear from rear end of
camshaft, Hemove the lgaltion dis-
tributor,

Eemoye the englne oil pan and side
cover plate, push tappetz up in their
bores and retain with spring loaded
clathes pins or lnvert the sngine s
that tappets will fall away from the
camshaft, Working through openings
in camshaft gear, remmowve the two
cep screws retainlng camshaft thrust
plate ta engine block and withdraw
the ¢amshaft from engine,

Check the camshaft and azaosclatad
parts agalnst the following vedues:

Carmshaft journel

dismeter ........... v 1B25=1.828
Eeariog bore dlameter

in block ... ..l 1.8275-1.4285
Journal running

ClEEEENCE . .vnuviian .. 0.0013-0.003%
Cameshaft end play........ 0.003-0.007

Reinstell the camshaft by reversing
the removal procedure and tighten the
hydraulie pump drive gear access
plate retaining cap screws to a torque
of 12-16 Fi-Lbs., camshaft thruat
blate screws to A torgue of 12-18
Ft.-Lbs, and the camshaftt pear retain-
ing cap serew on early models to a
torgue of 35-45 Fi.-Lbs Retlme the
ignition as outlined in paragraph 5%,

COMNMECTING ROD AND
PISTON UNITS

28, Connecting rod and piston units
are removed from above atter remoy-
ing the cyllinder bead and ofl pan,
He sure to remove top ridge from eyl-
inder bores before attempting to
withdraw the assemblies,

Connocting rod and bearing caps
are nuwmbered (o0 correspond to their
tegpective cylinder bores, Service in-
stalled connecting rads should have
crlinder number stamped on rod and
cap prior to lnstalling connecting red
in engine.

When reassembling, make certain
that the oil squirt hole in the connect-
ing rod iaces townrd camahaft slde of
engine and the dimple or lhdentation
in top of piston is toward front of
engine. Tighten the connecting rod
nute to a torque of 45-50 Ft-Lbs. In-
stall new pal muts and tlghten them
to n torgue of 3-3% Fi-Lbs. (or
finger Hght plus Y-turn).

MSTON RINGS
27, Two compression rings and one

Paragraphs 24-28

oil contrel ring are fltted to each pis-
ton. Production t(ype ring stz atre
available in standmrd slze and over-
sizes of 0.020, 0.030 and 0.040, New
rings are marked to indicate the top
side and should be installed accord-
ingly. Top compression ring 1s chrome
Platad, Bath compresgion tings have
taparsd faces and largest dlameter of
ringes should be installed towardz bot-
tomy of pisten. All rings should have
an end gap of 0.0L0-9.020. Top com-
presgion ring should hava p alde clear-
ange of 0.002-0.0035; second eom-
presgion ring should have & side olear-
ance of 0.0015-00035; and oil control

ring side clearance should be 0,0015-
0004,

Service re-ring (2-fo-1 chrome} sots
are plso avallable in standard eize
and overgizes of 0.020, 0030 znd
040, Observe piston snd cylinder
wear limltz sz outlined In Lostructions
packed with ra-ring sets,

Froduction tFpe rings are recom-
mended if cylinder Uners are renewed
or rebored to fit oversize plstons. Re-
ring setz are recommernded when re-
newing anly the piston rings,

PISTONS AND CYLINDERS

28. Original production engines and
early service cylinder blocks were
equipped with cast iron dry type c¥l-
indar sleewes [lioers}. Latest service
crlinder block 13 sleeveless, Sleeves
are navailable for service repairs on
both sleeved and unsleeved engines.

Heboring and Instellation of over-
alze pistons and rings, rather than re-
sleeving, ia the recommended ovarhanl
procedure for both zleeved and un-
glesved enpines. Standerd cylinder
bore diameter iz 34388-34388; how-
ever, platons muet e lodlvidually 1it
uzing a pull zcale and feeler gage
ribbon as outlined In paragreph 25,

Overslzes of 0,020, 0030 and 0.040
are available for the pistons and
rings. Cylindets should be rebored if
badly scored: if pistons cannot be
titted as outlined Iin paragraph 28;
If out-of-round excesds 0.0083 or it
taper sxceeds 0003 When reboring
erlinder walls, leave 00015 stock be-
low the minlmun floished dismeder
for finlsh boning and selective fitting
of pistons, After ¢ylinders have been
rebored, flnish hone as outlined in

paragraph 30,
It the cylinder walla cannhoi be

1"



Poragraphs 29-33

tleaned up by reboring to 0.040 over-
size, the eylinder slesves mmust be re-
newed or the unslesved cvlinder
block must be bored out snd cylinder
sleeves installed, Bore sizes for In-
stallation of sleeves in unsleeved en-
pine Mocks are as follows:

Block bore diameter..,.,.3.850-%.651
Counterbore dlametey | ... 3748-3.752
Counterbove depth ... ....0.179-0.180

24, FITTING PISTONS. Belore
checking plston fit, deglaze the eyl-
inder wall using & hone or de-glazing
tool. Attach & W%-inch wide feeler
gage ribbon of specitied thickness to
& piston pull scale. Invert the plstan,
keeping pin bore parallel ta crank-
shaft, and insert piston snd feeler
ribbon (00 from pln bore as shown
in Fig, FO18) into cylinder mntil edge
of plsten skict is aproxzimately Y-inch
below top of cylinder, Slowly with-
draw the feeler ribon, using pull
gcale, and note pull scale reading. Fit
is correct when 5-10 pounds pull is
required to withdraw fecler zibbon.

Recommended thickneas of feeler
ribhon iz as follows:

New pizston in new hore. ., .. 00015
New piston in used bore....... 0.002
Used piston In used bore....... 0,003

30, FINAL BIZING COF CYL-
INDERS, Use a dgid type hone and
No, 220 grit stones, A drill with s
Epeed of 250 to 450 rpm ghoold he
weed to drive the hone. The stones
must be used dry to obtaln the de-
alred grxlinder bore finish, Cover the
crankshaft with clean rapgs,

NOTE: The speed of the hone snd
rapidityr of the siroke govern the
¢rosshatch markxs in the bore. The
crosshatch marks should interseet at
approximately #0* for proper ring
seating,

Operpte the hone through the bore
10 or 12 ecomplete strokes, Remove
the hone, clean the bore with dry
rags, ahd recheck the piston fit as
per paragraph 28.

Repeat the above procedure until
the necessary amount of material bhas
been removed for the specified piston-
to-bore fit a% tabulated in paragraph
29.

CAUTION: D¢ not use gasoline or
kerpsene o olean the eylinder walls
nftgr the honing operstion. Solvents
of this type will noi remove the

Fig. FO1¥—Recommended pisten Ar Is 5.

10 poumdch pull 1o extracr @ z-Ineh fopler

ribbon of specHled thickness whea lwwerts
od o shown, Refer to porsgraph 1%,

abrasve but will further Imbad small
abraslve parilcles ifnio tha parss of
tha er¥linder horex,

CLEANING AFTEER HONING.
After the hening 18 rompleted, clean
the cylinder hlock of all forelgn ma-
terinl a& follows:

Wipe or remove as much of the
abraziyve material s possible,

Swab earh cylinder wgll with clean
SAE 10 Engine Q1 at least twice.

Wipe the oil out of the borez with
clean rags,

Wash the bores with hot soapy
water,

Flush water jackets to remove for-
elgn meterlal which mlght causse ex-
cefsive wear to the water pump,

Remove the rags from the erank-
shaft end wash the crankshaft off
with hot soppy water.

Dry the cylinder block thoroughly,
using compressed air, Check cyllnder
for being clean by rebbing walls with
a ¢lean white cloth; repesat cleaning
procedure if any dark spote appear
ol cloth,

PISTON PINS

31. The 0.F120-08123 diameter
floating type piston pins are retnined
in the piston pin bosses by snap rings
and are ayalmble in standevd size
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only. Piston ping should have a clear-
ance of 0.M0I-0.00% in connecting rod
bushing and in piston, New bushings
must be floal gsized and the 0187
dlameter ofl hole drilled after instal-
latipn in connecting rod. When reas-
sarnhllng, oll squirt bole in connecting
rod must face camshatt side of engine
and dimple or indentation in top of
pisten must be towards front end of
englne.

CONNECTING RODS AND
BEARINGS

22. Connecting rod bearings are of
the non-adjustable, slip-in precision
type, renewable Ifrom below after re-
moving the oll pan and connecting
rod bearing caps. When installing new
bearing ehells, make certain thet the
bearing shell projections engage the
milled slot in eonpecting rod and
bearing cap. Asgemble with ell squirt
hole in econnecting rod faclng cam-
zhaft slde of engine and with bearing
ghell projections in rod and cep on
Eame pide of connecting rod assembly
(cylinder numker ¢n red and cap io
register), Bearing inserts sare the same
for all cyvlinders and are available in
gtandard slze as well as undersizes of
0.001, 0.002, 0.003, 0.010, 020, 0.050
and 0.040.

Chetk the eranksheft crankpins and
the rod bearing insertz against the
values which follow;

Crankpin dlameter ..... 2.2078-2 2086
Regrind if cut-gf-round...... . 0.0d1
Regrind if tapered........... 0001

Bearing running
Clearance .......cciaue 0.0004-0.002

Renew bearing if clear-
ance axceeds ... ... 0,003

Rod side play ............ 0.003-0.012

Connecting rod should be checked
for alignment and siraightened or
renewed I twizt exceedxz (.(012 meas-
ured 4 inches from centerling of red
ar If rod is bent 0004 O more.

When reassembling, tighten the con-
necting red nute to a forgue of 45-50
Ft.-Lbs, Install new pal nuis and
tighten them to a forque of 3-3%
Fi.-Lha. (or finger tight plus ¥ farnj.

CRANKSHAFT AND MAIN
BRARINGS

33. Crankshaft is supparted In thres
majn bearinge of the non-adjustable,
alip-in precision typs, renewable from

b T —g
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below after removing the oll pan, oll
pump pipes and maln bearlng eaps.
Bearing inserts are available in stand-
ard size, as waell asz undersizea of
Q01 0002, 2010, 0020, 0030 and
.40, Normal erankshaft end play of
1.00Z2-0.006 i3 controlled hy the flanged
center main hearing insertz. Renew
Ilnserts if end clearance exceeds 0.008.

To yemove the crankshaft, first re-
move ehgine as in paragraph 15; then,
remove the cletch, flywheel, timing
gear cover, oll pan, il pump, sngine
end plate and rod and maln bearing
caps, Lift crankshaft from cylinder
bloclk,

Cherk the crankshaft and main
bearlng inserts agalnst the values
which follow:

Bawx, run-cui ot center main, .. .0.003

Crankpin diameter ... . 22§78-2.2085
Regrind if out-of-round. ., .. 0001
Regrind if tapered.,....,,..,0.001

Main journal diameter . 2.4074-2. 4582

Regrind if out-of-round.... ... 0.001

Regrind If tapered........... 0.001
Main bearing running

clearanee ........... L 0.0007-0.0023
Benew bearing inserts I

¢learance exceeds . ........... 0,003
Crankshaft epd play......0.002-0.006

Benew bearing Inserts if end

play exceeds ..., . ... ....... 0010
Journal radii .............. 0.08-0.10
Main bearlng

balt torgue ........ 83-105 Ft.-Lbs.

Fig, FO20 - Sealing
strigs  sweal the skdes
o e reor maim
bearisg tap o tha
eylinder blach,

Both side faces of the rear maln
bearing cap are sealed to the eylnder
block with wedge type neoprene im-
pregnated eeals. Install new szealz by
dipping in oll, inserting them Into
grooves and humping them until fluzh
ae shown in Fig, FO20. Ford Motor
Company recommends thet seals be
installed immediately after dipplog
in oil because the oil causez rapild
expansion of the seal materisl. Do not
remoyve any material from ends of
seals. Seals are avallable in standard
and 0.010 oversize.

CRANKSHAFT OQIL SEALS

34, FRONT BEAL, The crankghaft
front oll seal i pressed into the gov-
ernor housing and ¢en be renewed
after governor housing (or Iate type
timing gear cover) is removed as out-
Lined In paragraph 22,

35. REAR REAL. Original produc-
tion crankshaft rear ofl seal was a
two-piece rope type senl with ana
half of the zezl fitied into 2 gvoove
in the cylinder block and the other
half In a groove In the rear main
bearing cap. This type seal is now
obzolete.

To remove upper. half of rope type
geql, if engine in =o equipped, loosen
the front and center maln besring
caps to lower the crankshaft; then,
thread & screw Into one end of the
seal and pull seal from the groove In
cylinder block.

Paragraphs 34-37

A two-plece nevprene lip typs sepl
iz now avallable for service, and can
be instailed after removing the reay
mailn bearing cap, To install =eal,
proceed as follows: Place one half
of the seal agalnst the crankshaft
{wilh segling lip forward) and turn
the eyl into the grogwe in eylinder
block, Place the other half of the
seal (with sealing lip forward) on
the crankshaft so that ends of the two
#eal halves butt {ogether, Then, turn
both seal halves so that the seal
parting Iine is about 45 from the
main begring cap to cylinder block
parting lne.

FLYWHEEL

35. The fywheel can be removed
after detaching the englne from the
transmizsslon and removing the cluteh,
Flywheel can be reinztalled In one
position only, Tighten the fiywheel
tetaining bolts to a forgue of T5-85
Ft.-Lbs.

Starter ring gear is Installed from
raar face of flywheel and thus can bae
renewed without removing flywheel
from crankshaft, To fpeilitate instal-
lation of the gear, heat same uni-
formiy to about 360 degrees F.

QIL PAN

37, The gasket surface of the
stamped oil pan iz flat and the pan
funictlons only as an oil container, It
iz entirely independent structurally
from the front support. Method of re-
moval of the pan unit ia conventional.

OIL PUMP AND RELIEF VALVE

CAUTION. In eoses of low eogine ol
prassure,. cemove the engioe oil filter cor
tridge and inspect lor belng didtclogged
ot for being wrong iype for usa in the folt
Oow cll lillericy systam. In aither coma, o
by-posa valve locoted in the fller cover
retaining bell may cpen and gllow the -
gine oil prassvre to drop Lo opproxdmotely
47 pai. If in doubt, renew the il filter
corridgs uming corirdigs mesting  Ford
apecilicotione end rechack engine of! poes-
sure belore ctismphcy repoim te oll pump.
rolisf valve of sogins. At o nomizal coal,
an adapler plols moy be obtalned which
allews balicticn of the loter desiqn fheow
awoy hrpe oil Hlter.

Hote: Orgingl production oll pumps ware
of the gear type of shown in Fig. POZI.
Bedy (5] of pump wes changed from ot
Uen lo clwplnum on loter servicos pamps.
Al pexts are availoble for earvidng the
gear Iype putips except the pump bedy.
Compliste gear type pump cesmbles os

13



Fig, FOX1—Exploded view oF goor fype
oll pemp nusembly used im original pro-
ductiom of the modsl MAA wroctor, Pomp
body [5) may be elihar cowt Irom or dis

coit.
1. lnterrnediate shalt G, Drive shall & S
2, Flug T Lriven gearn
1. Eprlug 8. Cover olate
£ Follaf valve 9. Suctign tuba
B Funp body 1. Pressurs tuba

nel ovoiloble far servics. Thereiors, |f neces
#uy to renew alther the pump body or
complete gecr lype pump, o loter produs
tivn, Grotor typa pump Ses Fly, FOIY
muat ba uaed. In odditon, the pump inlet
tube (9—Fig. FO21Y, oullet (pressurs) tube
(10} amd tube to pump goskets must be dls.
curded and the loder type inatalled,

Gear Typa

38. Refer to Fig. FO21. The oil
pump azzembly is mounted inside the
c¥linder block and ls retained to
right hand wall of same by two Allen
head bolts, The bolt heads are lo-
cated on right exterlor surface of
block, Pump ls driven by the lgnition
distributor,

To remove the pump, remove the
oll pan, pll filter pipe and the Allen
head bolts. Withdraw the pump and
inlet pipe assembly from engine Dia-
azsemble the pump and check the

component parts agaloet the following
values:

Dtive shaft clearance

in pump hody........ 0040 %-0.0020
Driven gear to

Pln elemrance ... ...... 0.001-0.002
Gegr side clearance (redial)

in pump body.......... 0.005 Max.
Reliet wvalve spriong

tenslan .. ... BE lbx, @ 1.58 inches

14

Flg. FOZZ2—Exploded view of "G-rotor"
fype punp availobly for service Installe.
Hom in madel NAA omgiwes,

B, Flug A, Shaft & drdve rotor
& Epring T. PHval roler

1, Pallaf valve E. Corer plate

T Pum bedy

Rellef valve ppening
pressure ... 45-50 pxi @ 1400 rpm

Renew the oll pump cover plate it
machined surface of same shows wear,

When reassembling, tighten the cov-
er cap sorewy o a torque of 15-1B
Ft.-Lbs. and the pump mounting bolis
to a tergue of 30-35 Ft.-Lba,

G-Rotor Typs

3p. Refer to Fig. FO22, Pump re-
moval and installation procedure is
sarne as for gear iype pump. See parg-
graph 38. Ta disassemble the pump,
remove the cover (8) angd withdraw
the Ilnner retor {4) and outer rotor
(7). Examine the parts for wear or
scoring. Relief valve aprlng (8) should
test B8 1be, when compressed to a
height of 156 inches,

To check the rotor clearunces, re-
wssernble rotors In housing, malking
sure the correlaticn marks on outer
and inner rofors are oo the same slde,
Measure the clearance between points
of inner rotar {§) and mating surface
of outer rotor (7). Clearange should
be 0.003-0.008 with rotors in pny po-
sitlan. Lay & siralght edge acroms
gasket surface of pump body (5} and
measure clearance between stralght
edge and lower wurface of rotorm, The
clearance should oot exceed 0004
Rensw any parts which are scorsd,
worn ar otherwise damaged. Assem-
ble by reversing the dlassembly

FORD NAA

pracedurse, Tighten the oll pump re-
taining cap screws to a torque of
30-35 Ft.-Lbs., and the cover cap
serews to ]10-15 Fi-Lbs,

CARBURETOR

40}, The carburetar s a IMarvel-
Schepler up-draft fype, model TEX-
42B. A remnovable fuel straines v butlt
into the fuel inlet elbow, Make sure
that packing in drain hole at botitom
of carhuretor is in place or dirt and
dust will be drawn Into the system.
The idle mixture adjustment con-
trols air; turning the screw clockwise
(in} richens the mixture, The main
ar power pdjustment g located ad-
jacent to the fuel Inlet elbow and
contrels fuel flaw, Turniog the needle
clockwise (in) leang the mixture, In-
itial szetting for main necdle 18 1%
turns open, Adjust throttle stop screw
to obtain reepmmended slow  idie
speed of 400 rpm,

Float setting is ¥y Inch from near-
est face of foat to gaeket face of
throttle bady, Only the idle mizture
jet and the main needle nozzle of the
calibretivn &re renewable, Nelther
the throtiie body or the float chamber
portions of the carburetor are avail-
able geparptely., Parte data are as
follows:

Repalr kit .. ............... i56-1010
Gaslet Bet .........0ceinrren., 16-075
Inlet needle aond seat, oL 233-538
Mozzle .. . iiveiieiiinnarnns 47-270

Fig. FOX3—Cutoway of Morvel Schebler
15X cordurgter wsed om NAA trochon.
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GOVERNOR

unit {Ttema 7 to I5—Fig, FOI5) are
avallable for service; howewver, the
uait 1s not available as a complete

41, A Novl {lrball type governor
was used ln origlnal production. In-
dividusl parts of the Novi centrifugal

Fig. FOZd==V¥icw of Jeft side of 2ngine showing governer endfmstwent palsts.

WL Tk nut
A. Theottle red

7. povaronT enmrenaak|ms nit
L Lack nut

= IR speed grop
. Tenslnn adinating not

Fig. FOX5—Esploded view of goverser unik thowing orlginedl production Movi fybail

welght smit (items 7 ro 151 ond Plerex Rywright salt (irems 15 1o 21} that is ovailable

fev zervice. Goversor housing [4) b wot avoilable fer service: o cmeplece goversor

Wousing omd timing gear cover is naw used for service, Goversor dhaft neadls Bsatings
(3F end Walch pluy (nor shownl ars not ovailable for service.

U Governne shalt & lever asay. B. Thriist bose 13, Snan g

2, Gowverner slaft seal b. Thrust beorng IH. Snap dog

d, Mesdla bearing 1, Frant rece azasbly 1%, Gavernor fork base

1. (Frvertar hgueing Ll ZBleeve & dArivar asacmbhy 14, Thrual bearing

3. Crankahaftt front ol aenl 1¥, Gaverner Lalt weights 1%, Frant race assembly

B. Governar fork 13. RaRr rrRop i, Rata, wlasve & driver nany.
T, GNAR Fny 14, Thrust washor 1. Roblar walghty (2]

Paragraphs 41.42

aesambly, If necessary {0 renew tha
complete Novi unit, a later produc-
tion Plerce flywelght type centrifugal
wiit {Ttems 16 to 21) 1s avallable an
an aszembly. In additien, it will be
hecessary to Install a new governor
compensating epring asmembly (O —
Fig. FOX4) that j2 balansed to the
Pierce centrifugal flyweight unit,

42, SPEED ADJUSTMENT. For
proper engine performance, it L rec-
oromanded that governor adjust-
ments be made Iln the following
aquence.

With engine dead, disconnest gov-
crnor dever to carburetor link (R)
from carburetor throttle arm as shown
in Fig. FO24. With the thorottle lever
in wide vpen position, adjust length
of link at {L) go that link will re-
attach to carburetor throttle sheft
arm when throttle shaft 5 held In
wide open position, An  pltsrnate
methed for this step in {o leave Uitk
attached to carburetor mnd, with
throttle lever in wide open posltion,
adjust lengih of link by loossning
lock nut (L)} and turning link in or
out of elevis until the carburetor
throttle arm is just touching the wide
open gtop.

Start englne and adjust the throttle
stop acrew ta obtain a slow idle spead
of 430 rpm.

Fig. FO26—Usng ipecial yias driver to

Install geyemor shaft seal, [Seporote gov-

emer kooiing shows s ol ovollaobls for
svvice),



Paragraphs 43-47

With engine dead and throttle lever
in slow idle position, locgen locknut
(N) and adjust governor compensat-
ing vnit (C) in or out untll front end
of compenszating wunit jugt touches
governor leyer when cgrburetor
tbrottle shaft lever I3 held againat
fdle eton,

With englne running, adjust posl-
tion of stop {5) on governor control
rod g0 that engine high idie speed iz
2200 RPM with throtile lever in wids
open positlon and the stop (8) con-
tavts the guide attached to one of the
manifold bolts.

If hand throttle tends to creep
towards slow idle posltion or is too
difflcult o move, remove cotter pin
and turn tension adjusting nut (T
in or out untll degired tenslon on
throttle bell crank is obtained.

43. E&R AND OYERHATUL, Refar
to poragraph 22 for goverhor removal
and reinstallation procedure, Kefer to
following paregraphs for HOVETTIOT
overhaul procedure,

Te remove the governor shaft and
lever assembly, remave locking screw
or rol! pin from fork and withdraw
shaft and lever from fork and gowver-
nor housing or timing gear cover, Pry
out governor shaft oll seal and ingtal]
new sesl with lp to inside usiog
drift of correct slze as shown in Fig.
FOX8, Governor shaft bearings or
pushing and Welch plog are not avail-
able for service. The erankshalt front
oll zesl can be renewed without dis-
asgemnbling governor housing or thm-
ing gear cover. Install new seal with
lip facing inward and make sure gegl
is fully bottomed.

To dissssemble the removed origl-
nal predoetion Nowi flvhall weight
unlé, remove the fwo snap rings (7
and 15— Fig. FO25). Check the bails,
gleeve and races for wear, pitting and
scarlng. Parts must work freely with-
aut binding,

To dieassemble the removed weight
unit of the pervice installed Plerce
flywelght governor, remove snap ring
(18} and zeparate parts. Check thrust
bearing {18) and the bearing contact~
ing surfaces of the race (10) and the
fork baze (17). Pay particular atten-
tion t» the sleeve in the race agsem-
bly {19) to see that it is in good con-
ditlen and not Igose,

Flg. FOI7—Cross-sectlon view of worer pump. Origlnal production

lupeiler had stainless stew! thrwsr cap: sevvico impelier his o ceromle
lnaott which comtacty seol (4).

I. Lack ving
2, Puller

F. Henrlng and
LT E ]

4, Snap rng
Ti. Ellbgrér

&, Sex] nyagmahly
7. Impaliar

COOLING SYSTEM

RADJATOR AND FAN SHROUD

NOTE: Redioter should be squippsd with
a 34414 pal praseure cop.

45. To reraove the radister assem-
bly it is necezsary to first remove the
fractor hood as follows: Remove 4
cap screws from each side of hood at
Tear., Working through hood opening,
remove cap screws attaching fop of
bood o instrument pene! and two
stove bolts at top resr of hood. Re-
move air intake screen or precleaner
connection from left panel. Remove
two cap screws attaching slde panels
tx frent support, and Ut off hood andg
gide panels,

Draln cooling system, disconnect
hoges and unbalt and Lt radiator
from front support,

To retnove or Tenew the fan shroud
attached to rear face of core, It 15 nee-
essary to flret remove the sadiator
from the tractor.

WATER PUMP

44. Ta remowve the pump, drain the
radiator and e¥linder block and
locsen the fan belt adjurtment. Dis-

connect hwese from pump and unbolt
and rerove fan blades unit from pul-
ley. Remove cap screws retaining the
pump assembly $¢ the cylinder block
and withdraw the pump,

To disassemble the pump, refer to
sectional wview Flg. FOIT and pro-
ceed as follows: Remove [ock ring
1} and rear cover plate and pull
(don't drive) the pulley {2) off the
shaft, Extract the bearing retainer
ring (4} and press the shaft and bear-
ing (), seal (B} and impeller {7) out
of the body as a unit. Remove im-
peller from shatt. Examine sew] (8}
and geal contacting portion (sininless
steel cap or ceramic insert) of Im-
peller. If surface of Impeller cap ia
scratched or pitted, lnatall a new im-
peller as the cap or Insert Iy not
avallable,

THERMOSTAY

47. A thermostat i located in the
cylinder head back of the cylinder
besd water outlet eibow, Tharmosiat
atarts to open at approximatsly 157-
182 degrees F. and is fully open at
177-182 degrees F. The word “fop”
stamped on the unit should he up.
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ELECTRICAL AND IGNITION

GENERATOR AND REGULATOR

50, A Ford generator, Part Na,
FAC-10002-A, regulated by a two-
unit Ford regulator, Part No, FAG-
10505-A, i* used, Hegulstor is a
sealed unit. Specitications follow:

Generator
Brush spring tension........ 26-34 oz,
Field Draw
Voltg ... i i 8.0
AmMPETET L. ieei e 1620

Fleld resistance ..

Output {rated}
Maximum amperses, 20 & 1660 RPAT
Velts . ... ... ... ... ... a0

egnlator
Cut-out relay

Cloging voltage @ 75 F. . ...6.0-8.6
Voliage regulator (Mmiter)

*Voltage range @ 75" F..... T.1-T.%
*Deduct 005 volts for each 5° rize in
temperature; add 005 volts for each
3* drop in tempersture balow 75* F.

Ground polarity .........._. positive

..32 chma @ 70 F.

STARTING MOTOR

#1. A Ford g-volt starting moter,
Fart No, FAC-11002-E was used in
criginal production, (Part No, for
service starting moter is FAC-11002-
N.) Specifications follow;

Brush spring temsion........ 48-5¢ oz,
Mo load test

Amperes . ..., Hatirariaancanas 1063
Cranking Ioad tost

AMPETES ... . ..viueinn . oon 140-150
Lock test

AMPErEE ..o e Jog

IGNITION 5YSTEM

52. TIMING T0Q ENGINE, Firing
order is 1-2-4-3, Te time distributor
to engine proceed as follows: Adjust
breaker contacts to 0.025 gap, Remave
spark plug from front (Mo, 1) eylin-
der and cover from timing hole (Fig.
FO28) on right side of engine. Crank
engine until front piston 19 just start-
ing up on compresslon; then, using a
acrew driver a3 a pry bar on flywheel
teath, rotate flywheel in normal di-
rection until the 31 BTDC meark on
flywheel is in register with the index
mark st timlng port, With crankshaft
in this position rotate distribubor shaft

untl] eontact finger of rotor Is pointed
towards number one cap terminal and
temporarily inetall the distributor fo
the engine. Rotate the breaker copm
in normal directlon as far as it will
go. Holding the cam in this positian
rotate distributor body In opposite
divection until contacts just start 1o
open. Tighten the dlstributor elwnp
holts.

When checked with timing light
and engine runniog st 2000 rpm, the
i1 BTDC mark should register with
the index line at inspection port,
At idle speed below 450 rpm, the in-
dex line ghould register with a peint
on the flywheel between the lines in-
dicating § degrees and 10 degrees. If
fully advanced timing 1= O.K, but
idle timing L& not within the limits of
§ o 10 degrees before top center, a
malfunctiotilng advanee pgovernor is
indlvated.

58, TEST AND DVERHAUL. Ropom-
nmetided breaker conteet gap is 0.024-
0.025. Breaker arm spring tension
should be 17-20 ounces. To increase
the tension loosen condenser lead nuat
and slide leaf spring in direction to-
wards point end of breaker mrm =0
as to decrease the radius of the spring
at the arm pivot,

Governor advence curve {5 as fol-
lovwea;

—THsbrihutor—
Degrees RPM
Start Advance . ... a 225250
Inlermediatc
Adyance .._... .. 4.5-0 L
Maximum
Advanes ..., .. 10.5-11.5 1000

To convert theze values (o flywhee!l
degrees and engine rpm, multiply
each value by two,

54. The follawing points should
be obseryed when owerhanling the
diztributor unit: To remove the shaft
from the distributor, #{ie off and re-
move the drive gear retalning rivet
and drift the gemr af shown in Fig.
FOIS, Alwaye rensw the shaft il
geal and "O" ring, The dirive shaft
bushing should he renewed if rup-
ning clearance execseds 0004 and
should ke flnpl gized after installa-
tion, Upper end of bushing should bhe
Aush with top of spot face In dla-
tributor body, Before riveting the

Paragraphs 50-54

SYSTEM

Fig. F3I8 — Flywhes! morks extend re 30
degrees bafors rep ¢oiter, soch fine rep-
retanting one degres.

Fig, FO29==Diftribitor shafr gear may ba
temevad ofter removing the retaining rivet.

ear to drive shaft, check end play
of shaft which should be within the
limits of 0.021-0.048,

If new distributor shaft is being
Instailed, press gear ofi shalt until
proper end play ls obtained; then,
oslong rivet hole in gear as template,
drill hole through sheft for rivet,
Rivet holes arc not drilled in zervies
ahafts.
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Paragraphs 60-463

ENGINE

Note: At troctor Sadol Noo WAA-40524,
the toctor Mywheel wos changed to in-
corporate a ball Iype ulch pilet becring
instagd of the bushing type used on woarlier
madels.

&0, ADJUSTMENT. Refer to Fig
F(32. Recommended free travel of
clutch pedal is % loch as shown, To
adjust the free travel, remove the
clevis pin (L) and roiate the eye
bolt. Botating the eye balt clockwise
Increpses the pedal travel; ecunter-
clockwise rotation of the eye holt de-
¢reases the pedal travel.

SPLIT TRACTOR

81. Drain the hydrauclic syatem,
remove the aly cleaner bowl and un-
hook governor compensating spring.
Dizconnect governor compensating Iod
at bell crank and remove cap ECTEWE
attaching the throttle control arm
bracket to tranamission housing.
Loosen castellated nut from bell erank
stud and remove bell crank and frie-
tion dise assembly. Remove choke
control rod and starting motoer; then
remgyve the remaining ¢ap sCrews Te-

CLUTCH

taining steering gear housing to twp
of iransmission. Disconmect wire from
starter switch, tail lght wire from
tranamission and lay wires over the
steering gear housing. Remove ex-
baust pipe. Unbolt hydraolle purp
from engine, disconnect pump lines
from ¢enter housing and remove
purtp and lnes from traclier, Tiiscon-
nect radius rods from transmission,
Place wood wedges hetween front
axle and front support.

Support eth halves of tractor sep-
arately and remove the boliz and cap
screws retaining engine to transmis-
sign, Carefully ralse the engine and
at the same time pry up on the steer-
ing gear housing untll it Is free of
the locating dowels.

Move engine forward until froot
side of steering gear housing meets
with the bell crank sted. Continue to
raise engine half of tractor untll steer-
ing gear housing clears the bell crank
stied and carefully mowve the engine
forward until the clutch i3 ¢lear of
the clutch housing., It may be Tedes-
sary to pry steering gear up to clear
bell erank stud.

Flg. FOI2—Ye odjusr cluieh padal free trovel remeve pin (1 und rofate the sye bolt.

FORD NAA

RER AND OVERHALL

62. After tractor 13 split as outlined
in paragraph 81, remowve clutch cover
aseembly and lined dlse from fiy-
wheel by evenly looseting and re-
moving the cap screws thai retain
cover plate to flywheel

Clutch progsore plate and cover
unit 1= serviced as an azzembly only.
Rencw the assemhly if pressure plate
is scored, warped, cracked or exces-
sively worn or if the ¢over, release
fingers or springs are damaged.

Frletion disc is sgerviced a= a com-
plete azsembly or the frictlon facings
{linings) may be renewed. Renew the
facings if retaining rivets are loose
or if the facings ara worn to 1/64-
inch or less from the rivet heads.
Renew the complete disc asiembly
it rivet holes in disc are elongated
or if hub or disec is damaged in any
way.

Note: Both U ¢lutch cover assembly and
lingd friction disc ore ovcllobls o meqular
or heavy duty units. Like units musi be used
together: thot is, o hecrvy duty lrictica dee
must be used with a heasry duly cover
oesembly ond o regquler doty iriction disc
muml be used with a regqula duty cover
amsssmbly.

Inspect clulch pilot bushing or
bearing in flywhesl and renew or
lubricate as necessary.

Inspect the clutch throw-ont (re-
lease) bearing and tenew if rough,
Ingge or seized. Nete: The throw-out
Lbesring i= a pre-lubricaied assembly
and conngt be disassemhbled or lubri-
cated in gervice, Do oot waeh bear-
ing assembly In solvent or ofl,

When reinstalling the clutch, place
the lined disc in position (long hub
rearward} on fiywheel and hold with
pilot inserted through hub of dlss into
clutch pilot bearing or bushing. Pas-
tion cover assembily over disc and in-
stall retaining cap sorews and lock
washers., Tighten cap semws evenly
and alternetely to & torgue of 12-16
Ft.-Lbs, Clutch cover assembly aond
flywheel are balanced Independently;
therefora, pressure plate nesd not be
reinstalled in zame position frem
which it was remeoved

ENGINE CLUTCH SHAFT

63. The engine clutch shaft (lvans-
miszion main drive gear on models
without Sherman transmission) may
be removed as outlined in paragragh
80, On models wlth Sherman trans-
misslon, refer to paragraph B4.
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SHERMAN TRANSMISSION

Mony modsl NAK trocters hove baen
soquippad wilh g Shermor  Combineation
Tranamission oz o Beld ingodlodon, This
thres ronge {cver. under ond direct) Tons-
Mmisslon = instelled between the eagine
¢lutch cnd the rocdn Henamisslon The moou-
focturar of this bomemissicn hos Besn oc-
quired by the Ford Motor Cowpony smd
agtvice porte cre ovcllable through ol Ford
Tractor Denlers. Complete bansmispons cre
ciae avotlable for Aeld nainliotion

REMOVE AND REINSTALL

45, Beparate (spllit) iractor as out-
lined In paragraph €1, then dizconnect
the clutch release bearing =prings
and remove the bearing, Remove the
left brake pedal and the brake cross
shaft. Remove the socket head screw
from the Sherman Transmission ghift
lever and remove the lever, then un-
bolt and remowe the Sherman Trans-
tmizsion from the mounting flange on
Iroot faee of the main trersmission
housiag.

The Shermpn Transmission mount-
ing flange ean bhe removed pat thi
time by removing the four socket
head screws and pulling flange and
shims from the tractor transmlssion
houzing as shown in Filg. FO35.

Reinstall by reversing removal pro-
cedure and chetk bearing pre-load of
the Sherman Tranemisslon ag outlined
in paragraph 79,

Fig. FQ16—View shewing mowmbeg flongs
wipinded frem frear woll of racrer mane-
mityion. Notles the shimy betwesa flange
und frammistion which control pesload of
Shermon trofsminion owtput shaM  bea

oy

OVERHAUL

G6¢. SHIFTER EAILE AND FORKE.
To remove shifter rails and forks, the
Sherman Transmisslon must be re-
moved as outlined in paragraph 65.
Refer to Fig. FO38 snd remove the
retaining cap screws and lift shiffer
cap asgemibly {48} from gear case. Re-
move the fwo detant caps (45), detent
springs and detent halle from shlfter
cap. Eemowe lock wires pnd the
drilled head cap screws from ghifter
fingers (forks) (33). Hemove the
Weleh plugs {48) from the shifter rod
bores at the rear of the shifter cap,
then drive the shifter rods (343 out
the front of shifter cap. Remove the
set strew from the interlock bore and
remove the loterlock (40}, Remove
the gnap riog from the groove on the
selector shaft (423 and slide the se-
lector fork (41) and sap ring (45)
toward the end of the eelector shatt
which is opposite from the shoulder
stop. Remove the Woodruff key (47)
from eelector sheft then withdraw ze-
lector shaft from the shifter cap (483,
Remove selector shatt seal (52) from
bore in shitter cap.

Wash all parts in a spitghle solvent
and proceed as follows: Position the
shifter rods (34) and seleetor ghaft
{42} in their respective bores and
check f4r freedom of movement; it
binding accurs due to rods or ahaft
keing bent, renew the bent part. It
binding occurs dye to rods or shatt
being scored, it meay be pogsible to
recondition the gcored part by using
Cracus cloth. Inspect the shifter
fingers (forks) {33 and selector fork
{41} and renew them # they ghow
signs of contact ot points other than
the contact pads, Inspect the interlock
{40} for flat spots or signs of scorlng
andgd renew | necessary.

87. When repsssmbling, use new
seal (32) and Welch pluge and pro-
ceed as followsa: Place the selector
thatt ¢il scal (32) in 1ts bore and drift
into positlon using a socket of proper
size, Btart the selector shaft ln its hore
and place the selector fork (41) and
gnap tleg (46) on shaft. Instzll Wood-
tuff key in its slot then slide zelector
shaft (42} into place and position smap
ring in itz groove, Start a shifier rod

1.

Paragraphs 55-68

(E4} in the hore farthest {opposita)
irom the interlock plug and be sure
the #nd with the two grooves L
toward the detent end of shifter cap,
Place a shifter finger {fork) (33} over
shifter rod so that the recess in shifter
finger will engage =sleciar fork (41),
Note: The shifter flngers (forks) and
shifter rods &re identlcal and can be
Iinterchanged. Position parts and align
the center groove in the shitter rod
(34) with the tapped hole In the
shifter finger (333, then secure shifter
finger with the drilled head cap ecrew
32}, Imatall the interlock and tighten
socket head screw {30). Inste!ll the
other ghifter rod (34} and shifter
finger (33} In the ssme manner ps the
firet was Instplled, then install lock-
wlres (31) in the drilled head cap
screws (32) and the holes provided in
the ahifter fingers (33). Place the de-
tent Balls (43) and aprings (44) in
thelr bores and install the detent caps
{45}. Install new Welch plugs.

Use g new gasket and install zhifter
cap assembly to gear case snd makes
zure the ghift fingers engage the shift
collars. Reinstall Sherman Transrala-
sion to tractoy transmission as in
paragraph G5 and rejoin tractor by
reversing procedure outlined in pare-
graph 61.

88, CLUTCH SHAFT, With tractor
separated (split} as cutlined in para-
graph 61, and the unit draloed, the
cluteh sheft (23—Flg, FO36 can be
removed by unbolting the support
assembly (20) and pulling the sup-
port asfembly and cluteh ahaft from
the gear cese. Hemove the roller
bearing (22) end the thryst washer
(21) from the pilot end of drive shaft
{i0), Remove the three sockst head
Ecraws {58} from Iront support (29)
arid remove the clatch shaft assembly
from support. Remaove the snap ring
(25) and press ball bearing (24) from
elutch shaft. Rermove oll seal (28
from front support using an Owatonna
Mo, 956 bearing puller and =zlide ham-
mer, or its equivalant.

Wash all parts In & suitable enlvent
arnd check the ball bearing (24} and
roller bearlng (22} for rough spots,
flat spots, freedom of movement or
other signs of wepr. Checlk eluteh
ghaft (23} for chipped teeth, cupping
of the pilot bore, acorlng or other
stgne of wear or damage. Check
thrust washer (21) for scoring or
undue wear. Renew parts as needed,

When reassembling use new oil seal
{28} in front support (29). Prasa hear-

| e —serr——————— e .



Paragraphs $9-70
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K3, FOJ4—Exploded view of the Sharman framtmisioa showisg the composest poris.

. Thrust washot 11. O3l alibger 20, Soop rlug 23, Shifter Iinjrer +H. LDalent apTioy

4, Hagring 1. Fleating 21, Thrust waaher 4, Shitter rod 5. Dietent cap

2. Cluster gear Ii Ugar washer ¢, Meedla bAAMNE 3, Ihowal 16, Snal ving

4. Bearing spacer 14, Step dawd fwAt R, Cluech (IRpur) ahate #7. Mounllng [langs A7, TWorlrulE key

B. THHIEL WaRNar 1. Fear shift collar 24, linll braring . Flange gaakel 1M, Shifter cap

G, Mustgr ghatt . Exline alesve, long %, BAnop riog 4. Interluek 48, Walch piugs

7. Baaring cup 17, Btep-Lp ghar 20, 061 seal 11, Zalector fork 43, Seal

&, Gaar case 149, Spilne d¢leee, shott IR, Eupport assettbly +r. Belertor ghatt 4. Rulber grormnal
10, Drelve (sitput) alialt B, Froot shift callgr 22 Tirliled met acten 41 Liefent balla 7, Bhim 4008, 0125

ing (24} on clutch shaft and secure
with snap ring (25), Install the clutch
shaft and bearing in the front support
ang secure with the three gocket head
screws (58}, Note: Use caution when
inserting shaft into support te avold
damaging oil seal. Fll unit wilth
proper lubricant. Flace the thrust
washer (21), then the roller bhearing
(22) on the pllot end of drive shaft
{(10) and, using a new gasket, lnstall
the front support and ¢lutch shaft as-
sembly after making certain that the
oll return hole in front suppaort 1= on
the bottor,

With unit ressserabled, reloin en-
gine and transmission housing.

69. DREIYE SHAFT. With the Bhor.
man Transmisslon removed as ouf-
lined in paragraph 65, remove shifter
cap assembly as in paragraph 66 and
the front support end cluteh shaft as-
pembly &g In paragraph 88, Refer to
Fig. FC38 and remove snap ring (20
from drive shaft {10); then remove

front shift collar (19}, short spline
slepve (18), step-up gear (17T}, rear
shift collar (15}, long spline eleeve
{18), step-down gear (14) and washer
{13} from drive shalt (13), NOTE:
Identify shift collars (15 & 19) sc they
can be relostalled in their proper po-
sitlons. Pull the drive shaft (10}, odl
slinger (11) and taper besring (12)
fromn rear of gear case; then, uslng a
suitable press or puller, remowve the
taper bearing and oll sllnger from the
drive shaft, Remove bearing cup (1)
from gear caze, If necessary.

Clenn all paris in a2 mytable solvent
and inspect the taper hearing (12) for
rough spots, freedom of moverent or
other g of wear. Inspect g1l drive
ghaft gears for ertatic wear patierns,
damsged teeth or splines, cupping,
overheating on the gear end facea or
scoring of inside diametars and renew
AL DECEAATY.

Reinstall drive shaff as follows:
Flace oil slinger (11) on drive shaft

atd then presg on the taper bearing.
Place shaft aod bkearing in gear case
and Inatall parts as follgwe: Install
gear washer (13) and step-down gear
(14) with hub of gear faclng rear-
ward, Install long spline sleeve (14},
then position the rear shift eollar (15)
with testh toward rear, Ingtall step-up
gear (1T} with the shift ecllar engag-
ing teeth rearward, Insize!l the short
gpline aleeve (1R}, then poaltion the
front shift collar (18} with engagiog
teath toward front. Now ingstall anap
ring (20}, Install the shifter cap as-
sembly.

Note: With the drive shofi appembly amd
the shifter cap assembly Lostolled, 2@ bec-
ing predocd musl Le astablished 2 the
Shermen Tronsmission o= follows:

7¢. Remove mountng flange (37)
and Install approximately 0050 of
shims (57} behind the mounting flange
as shown in Fig. O35, Be sure fiat
gide of mounting flange is at top and
relnstall the flange, Shims are avail-




Flg, FQ27-—¥igw showing clutch shaft ond
suppert omembly removed from geor comw,
Hote thrast wother,

able in thicknessez of (007 and 0.012,
Position new mounting flange gasket
(38} and install the Sherman Trans-
tnisaicn; at which time, the drive
=haft (10} should have seme end play.
MNow, remowve shims (57—Flg. FO38)
from behind mounting flenge untll
drive shalt has Zero end play, then
remove one 3,007 thick shim to pre-
load the drive shaft bearing.

TL. Fill unlt with specified lubri-
cant pnd inatall the clutch shaft as-
sembly &8 outlined in paragraph B8,
then, rejoin englne and transmission
housing.

REMOVAL

75. To rcompletely overhaul the
transmizeion, it iz first necessary to
remove the unit az follows: Drain
transmigpion 2nd hydraulic syztem
and, to aid in ressgembly of (rans-
mission to center houslhg, drain cear
axle center houslng -and remove
power take-off shaft. Split englne
froin transmission as'cutlined in para-
graph 61.

78. Remove power take-off shifter
contral from left szide of rear axle
cetiter housing; then, remove the step
plateg, krake and clutch linkage,
Elock up the rear axle center hous-
ing and unbelt same from transmis-
sion, Seperats transmission and rear
gection and place the transmisslon on
bench or stand,

OVERHALL
77, SHIFTER EAILS AND FORHES.
Rails and forks may be terpoved
without splitting the transmission
from the engine, but the transmizsion
top cover must be removed gand tha
rear axle center housing must be sep-

SET SCREWS

Fyg. FOI1B-_Clutth shaft omnd beorlag ot-
sambly ¢ou be removed from froent wpport
ofter locsening Allen serews in support,

72. CLUSTER GEARE AND SHAFT.
Remove the Sherman Transmiszion
from tractor as in paragraph 65 and
the shifter eap, clutch shaft and drive
shaft agsemblles 85 outlined in parg-
graphs 8€ through 69, Refer {o Fig,
FOI6 and drift cluster shaft (6}
toward rear of gear caze and eatch
cluster gear {3} and thrust washera
(1 & 5) s shaft is driven out. Re-
moyve the roller bearings (2) and tha
spaeer (4} from the inside dlameter
of cluster gear (33},

Checls cluster gear for chipped teeth,
cupping of end faces, slgns of over-
heating and wsear of inside diameter,

TRANSMISSION

arated from transmlssion case as out-
lined in patagraph 78, Lift out the
top shifter rail spring (25—Fig. FO-
451 and detent ball (24), locsen lock
nut (21), back off ahifter fork lock
screw (22) and remove shifter ral
and fork. Remowve shift plate pivot
srrews (100 from both sides of trans—
misslon housing and remowve shift
plates,

T8. To remoye the second and
fourth gear shift fork (12} and rail
(13}, first remove the spring seat (8},
gasket (73, spring (B) and detent ball
{9y from right side of transmission
housing. Then, loosen loek wnut (I14],
back-out serew (15} and slide shift
rall ont to rear. Remove fork ouf
top opening.

TP, Reverse shift forke (16) and rail
(18 may be rempved after first re-
moving =pring seat (43), gasket (424,
spring (41) and dsieot ball {40} from
left side of {ransmi=zsion housing,
Then, loesen Jock nut {17), back out
serew (18} and slide rafl out to rear.
Remove fork {14) cut top opening.

Paragraphs 71-50

Fg. FO39—V¥lew showing drive (ostput)
shaft portiolly discscembled. Nete His po-
virom of the long and shoot spline slewrves,

Check roller bearings for flat spots
and fresdom of movement or other
signe of wear, Cheek cluster shaft for
pltting, scoring or wear of outside
diameter, If wear or demage i1s found
oo any of the above parts, It 13 recom-
mended by the Ford Motor Company
that the cluster shaft, gear and bear-
ings ba renewed as an assembly,

Reassembly iz evident; howsaver,
keep in mind that the larger of the
two end gears of the cluster gear ls
toward the front of the gear case, Re-
gesenble the balanee of the transonis-
slon az cutlined in paragrephs &8
thronrgh €% and reinstall in tractor as
cutllned In paragraph 685.

Benew worn or damaged parts and
reinstall shifter rail: and forks fn
reverse of remowval procedure, The
sguare cornered slots in Iowar shift
rails must face Lnward

&0. MAIN DRIYE GEAR. (Clutch
Shaft on models without Shermab
Trangmigefon.y Thls gearshaft (48—
Fig. FOd4) may ba removed pfter
tratismispion and engine are sepa-
rated as In paragraph &1, However,
if adjustment of the shaft bearings
Iz required, it will be necessary o
perform the rear section split as out-
lined in paragraph 76 to gain access
to the adjustment shims, Remove
gearshaft and retainer (1} &8 & unit.
HRefer aleo to Fig. TOd7.

Renew worn or damnaged parts and
reaszemble. Cost shaft with oil and
rotate same when assembling it to
the retsiner so sz to avoid damaging
the oll seal. Lip of seal (3 —Flg.
FO4€) should face towards rear, After
ghaft iz reinstalled, adjust end play
as per paragraph B2, However, if tha

21
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Paragraphs 81.83

mainzhaft iz not being owverhauled,
end play of zero to 0002 can be
tolerated,

1. MAIN (ODUTPUT) SHAFT. To
remove this shalt (15—Flg. FO48),
first remove transmission from trac-
tor as per paragraphs 75 and Y&
Also remove the top shifter rail and
forlkk and shift plates as per para-
graph 77.

Then remove mainshaft rear bear-
ing refainer (21) and the adjusting
shima, Remove clubch shaft ({mein
drive gear) and retalner (1) as a
utit or remove Sherman transmission
on models 30 equipped. It may be
necessary to slide the second Bnd
fourth gear fork (12—Fig, FO45) and
reverse gear fork (16) forward to
provide clearance, Lift out the main-
shait and gear cluster as 8 unit, Dis-
asgembie aneg renew worh or dam-
aged parts including the oil seal.
Roler to Fig, FO48 a3 a puide for re-
assembly,

Before installing the main shaft, it
i3 advizable to cherk the countershaft
preicad as shown In Filg. FO49, De-
sired preload of 15-30 Inch Ihe. is
controlled by eshims (38—Flg. FO44)
lecated hetween the pto support and
repr face of transmission.

ERoinstall the mainzhaft assembly,
elutch zhaft (main drive gear) and
retainer or Shermen transmission on
models so equipped (0 the transmis-
sion by reversing the removal proce-
dure. Mawe shifter forks to neuatral
position and check the adjusiment of
the main sghaft bearings. If a acale 15
not availabla, adjust bearings to a
wery slight preload. If a scale is avall-
able, check and adjust the bearings
as per paragraph 82,

82, Ta test mainshaft bearing ad-
jusirnent, rotate rear end of maln-
shaft with transmission in neutral
and mensure turning torque as shown
in Flg. FO48. If torque is 20 to 38
inch pounds mepsured with shaft in
motion, bearing adjustment is cor-
rect, Vary the number of shims (20—
Fig. FO46) under rear bearing re-
talner (o obtaln this adjumiment,

Maote: Tf the countershaft prelopd s
on the low side of specifications
glven, the mainshaft preload should
also be on the low side The reverse
is al=o true, Tighten the rear bear-
ing retalner cap screws to a torqus
of 25-.30 Ft.-Lla.

23, COUNTERSHAFT. Thia shaft
(32 —Flg. FO48) can be removed
after removing mainshaft as outllned
in paragraph 81 and the second and
tourth gear shift fork aod rail as
cutlined in paragraph 74. Remove the
power take-off hearing support {38}

22

&t rear end gnd bearing carrler (23)
froom front and of transmission hows-
ing. Bemove the countershaft and
geare 2 a unit throngh top opening
of transmission honsing,

Mots: The countershaft second gear

3 2 1
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(31) obtained a5 & service part may
hgve one less tooth than the old gear
removat from the tratsmlssion. How-
ever, it is completely interchangeable
and there I3 na nasd to renew the
malnshaft second gear (100 unless
otherwise necessacy.

Fig. FOAS—Esploded view of tramsmbsslon gear shiftieg mechankm, rossmbaslon boming
and reloted ports. Roverse shitt faek (14} It different than shown obove; refer ho

FRg. FD52.

1. Glutch chaft bushing 15, Leck screw 8. Filler Tag 0. DaLanl hall

T, Brake abaft pushiog 16 Tevarss Shlit tork . Starter awitch 11. Bpring

%, Diraln plup 17. Lotk put 41, Gadbel 42, GaAKe

4. Radlua rog cap 18, Lovk accew 2. Btarter awilch 43, Dletent aptibg meat
I, Rwdlus red sockat 18, Revarwe shilt radl muppart 4, Chatch shaett

1, Ditenl unclog seat 20, 18t & Ird shift fock 33, Spring i, Clulch Javer

T, Gankst 3k, Loak aul 21, Bpring it H_i' Eln

#. Spring % Look meTer 53, Suartar anfgtr lateh 7. GEateh waring hub
#, Ihatont bail 2§, Tut & drd anide radl IR, Ravars ablft piata 4%, Clotoh releoss

143, ShiLE plabs Hvot 24, Detant ball A7, 2nd & 4Kk shift plane apriog

11, Gasket 5. Gpring 3. Dasket 1@ Cluteh relakas
12. Znd & #h ahift ferk 26, Shill caver asay, 3. Transmizslon LeRTInE
13, 2od & 4B akITE rell 27, Pin, shill lsvar houslag 51 Clatoh Teleaas Forlk

14, Lack nat 3. Bhlte laver




Fig. PO#s—Exploded view of ramision gear ond shabs,

I. Input shafl 12, Connectnr
bouming* 11, 1at/3ed eoupllng

Z. Gunkpt™ 15, Mulmahalt

4, Bhall s=al* Lok g e

4. Boarng cup™ 15, Thrust woshar

4, Bearag cole* 1 TesT bearng

8. Maln driva gear 1%, Qit =aal slagre
{inpiit mhaft)* 1E. Main ahaft

7. ot banTing 1, Boaring cup

W ™asher 2. Shim prek

B, Hilnehaft 1, I'epring retainec
+th gaar 22, Ml mon)d

10, Mpfuukaft 2. Countapzhnil
Znd gaar iromd hearlng

11. Beinelutt tetalnar

Ird gear
"ot weed on models wilh Bharman traneloslon.

Renew any worn or damaged parts
including the of! seal in the pto
shifter support angd resssemble as
sbowr In Fig. FO46. Heinstall the
assemnbly and adjust bearings by
means of shims (36) to obtain a
bearing preload of 15-30 lnch pounds
torgue to rotete sheft. Shaft ean be
rotated for checklng bearlng adjust-
ment by inserting the pto shaft in
Ehlfter unit as shown in Fig, FOd8.

84, REVEESE IDLER GEARS, These
gearz (3% gnd 40-Fig. FO48) can be
removed after the counterzhaft iz re-
moved as outlined in paragraph 83
and the reverse fork and rail are re-
moved as outlined in paragraph 9.
Pull idler shaft (43) ont to rear and
remaove gears and weashers [41 and
42) out top opening of transmizclon,
Reverse idler gear {38 has two re-
newable bushings, The ldler drdvan
gear (40} rotates on the idler gear
(38). Rebugh gear {38) or renew parts
a5 necegaary and reingtall ap follows:

Assemile driven gear (40) on idier

. Goaket Yiv. Hearlog ogp
. Emaring cup Al Shim pack
2R, Countersiigft 3. CHY meml
front heating i, Pta shilter
Countrrahalt BUppoT
drive pear . ILaveres idler
. Caunterahatt +0. Reverss idlur wonr
fourth gear 1. FPhrust waaher
2. IndMibh egunbing 12, Thrlat waaker
. ol necTor +1. Roverss 14ler
U bermiae £t shalt
ind prenr H. O Ay
, frounberaha £t &5, Herniner
. Hear hearing
E1, UL mee

Fig., FOS7 — Freat view of memsslssion

thowlng male drive goar [clutch chat)

"5" omd bearing retolser "R which cen

b removed withosr detoching {spllrtiag]
o the rear caie cester housing,

Rq. FO43=—Desired odjustmest of main-
shbaft bearingy Is 20-35 inch pounds rorque
to rotate the shaft,

Fig. FOA¥—Desired adjustment of countsr:

shaft bearings is T5-30 imch pounds %o re.

tote the shoft whem moincheft it st of
the frommission,

ind

Fig. FO51-—Using a puller to dlsassemble
the rimoved conntershoft osembly, (A}
Putl the rtar baorisy cone oml off seof
sleeve from reor end of shofe, IEF Mull
the coumtershalt drive goar omd  froat
beoring cone from fromt snd of shahr and
slide off fourth gwar. setond end Fourth
gear comnector and the coustershaft sec-
cad guar,

3



Paragraphs 85-86

gear and place gears and thrust
washers {41 and 42} in transmis-
gion making certain that the tang
on washer (42) fits in recess in
transmission houslng and cil grooves
In washer (413 fape to rear, Install
“0Y° ring (44) and retainer ring
(45) on reverse idler shaft and slide
shaft inte transmission thtough thrust
washers and idler gears.

PTD BEARING SUPPORT AND
SHIFTER UNIT
For Information on overhaul of the
pto bearing support and shifter unit,
refer to paragraph 84,

DIFFERENTIAL,

Fig. FO§2—Y¥lew of reverse idler gean,

shalt, shift fork and shift rail Imvalled is

trowsmintlon cose. Mote position of nobch
in shift rall,

BEVEL GEARS

AND REAR AXLE

BRAKE PAWL

ORIYE GEAR

COURLING

Q1L 3EAL

PINION GEAR

CIFFERENTIAL PIMION
GEARS

F.T.0. SHAFT

Hg. FO55 — Crou-saction view of Hnol drive awit. For exploded viaw of maln drive
bevet piniea ond differentiol aysembly, refer ro Pig FOS&,
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DIFFERENTIAL

5. REMOVE AND REEINSTALL, To
remove the differential unit, first
drain the rear axle center housing
(rear drain plug). Blotk up undey the
center housging to ralse the rear
wheels. Remove the left rear wheel
and disconnect the left brake Mnkage,
left hydraulic lower 118t arm at axle
housing and wire to tsil llght, Un-
bolt the left axle housing from the
center housing and mowve the housing
and axle assembly away from the
tractor, Withdraw the differential unlt
from the center housing,

When reinstalling the axle housing,
use only one standard gasket between
the gxle housing and center housing
to obtaln correct adjustment of differ-
ential sarrier bearings.

86. DVERHAUL, Remave the dif-
ferential assembly as cutlined in para-
graph 25 Check the differential case
at parting line for correlation marks
and mark hoth case halves 1 no mark
1z present, Remove the elght bolts
{17—Fig. FO58} and separate the two
halves. Remeve spider, differential
pinfons and thrus{ washers, Remove
the twe side gears and thrust
washers,

Inspect thrust surfeces and holes
for spider shafts in differential case
halves; renew differeotisl case if
thrust surfaces are excesalvely worn
ar seared or if holea for spider pinlon
shafts are elongated. Henew spider,
pinion gears, axle side gears or thrust
waehers if excessively worn, scored
or broken,

Neta: On orgingl production spldsr (32—
Fig. FO5S6), ends of splder pinion shofts
were {luah with swfcce of ditferenilol cose.
Ta raducs Iha poesibility of extensive doam-
age to differsnfinl and cemter heusng in
cosa ol aplder brackoge, loter service aplder
has ahorier plnlon shofls aud outer ends of
holes lox splder In the differsalo] casa are
pmtiolly closed. Thus in coee of spider
breckage. the broken porte ore held In the
diflerantel cgea. If relnstolling either om
onginal produclon type spicder or diller-
antial case. U 15 suggwsied thet 1/8-3/16
inch be ground off of ithe ende of tha
spidar pinion shefls and that the heles in
the diflevontial cose he stoked with o center
punch to close holes mlightly over enda
of spidar.

Check the differentlal carcier bear-
Ings and retiew i required, I heariog
cupa are to be renewed, both axle
housinge must be off the tractar and

&=
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Fig. FO5$ = Ezploded view of main drive bevel piniom, rihg gear and differentiol

assembly.
1. Spat moprort E. Frouil Learing cop 14 Snap ring 20, Spider pInlan gears [4)
2. 1Mnign penl W, TRERE Il oz 15 Cacrler bearing cunp 21, Thriat washery (d)
FoAdjusing eurs (2F 1), Bearlbg sopporl 17 Cerrler beuring cone 23, WSpider
4, Lwcking maaler Il Theat bearlny ¢one 17, Bpacinl rap acrews 16} 2. Thrust wesher ()
. Thrust wnsher 12, Bevet pinlan pmay, 194 & B, LHITorentlid cise 4. Devel Tlng gaar
E Tl benving cone 11 FHot branng 1, AXle side rears =3, Rlvers (or bolkal
1. Duwel fin

the axle shafts removed from their
hotlsings to proyide clearance for re-
roving the bepring cups,

When regggembling the differential
unit, check preflx of casting numbsr
on left hand side of differential case,
It the preflx iz “NAA" tlghten the
cap sacxews (I7) to a torque of 80-80
Fi-Lbs,; if the prefix iz “NCA",
tighten the cap screws to a torque
of 80-100 Ft.-Lbs. Install locking wirse
if cap sovew heads are drilled.

Inspect ring gear teeth for exces-
slve wear, chipped teeth or metal
flaking. I necessary to renew ring
gear, refer to caution preceding para-
grapb 87 and proceed as follows: To
remove rlng gear when riveted to dif-
ferenitial case, center punch and Jrill
through rivet hegds on ring gear side
ol asembly using a 7/18-Inch drill,
Then, press rivets out snd remove
gear from caze, Both rlvets and spe-
il holts are available for service in-
stallation of ring gear. To install ring
gear uzing riveis, insert rivets from
differential ease side of assembly and
upset ring gear end of rivets cold in
& high rapacity press. Upset ends of

rivets must not be more than 0.086
above flat surface of ring gear. If
specigl bolts and nuts are used, insert
bolts from ring gear side of agsem-
bly, tighten the nuts to a torgue of
90-110 Ft.-Lbs, and install cotter pins,

Mote: The diflerentiol oesembly iz nm
ovallable for sarvios ok o complele unir;
componenl porl muktl be chloined omd ow-
sambled 1o repew the complele dilfsrental.
Howevar, it in poagihla to obteln o difles-
ontial comombly for tha later Ford Series
G0 ond B0l trocterm and odept the assem.
bly for usa in on NAR tracts by removing
the cxle aide gears and luslalling NAA
uxie sfde ceors {13),

MAIN DRIVE BEVEL GEARS

CAUTIGH: Effective with trastor Secal No.
HEA44482, the geor toolth prassure cngle
cf the main drive bavel gews (rfng gea
aod pinion) won chepoed from 20° 1 25¢
in preduction. Only the 25° pressae angle
geirs are available for sarvice cmd they
way be {daplifisd by @ "25 PA" stamped
inle the splined end ol the pinion cnd the
lot fmce on the tooth alde of he ring geor.
Although meatched mon drive bavel gear

Paragraphs 87-88

it uré not aovalloble. geors with 1eeth of
Lome pressure onegls tiust he inelalled.

87. BEYEL PINTON. To remove the
main drive bevel pinion, first remove
the differentizl unit ax eutlined in
paragraph 83; then, procesd as fol-
lows: Draln the hydraulic system,
remgve PTY) output shaft assembly
and remove the hydraulic lift cover
a3 gutlined in paregraph 121, Remove
the power take-off shifter cover, the
hydraulle pump te center housing
tubes and, if so equipped, the lve
power take off pump suctlon and
pressute tubes, Disconnect reer light
wiring harness. Place waoodan wedges
between front axle and front axle
support, place floar jack under trans-
mission and remove the bolts retain-
ing transmlssion to center housing,
The {front wvnit may then be rolled
eway from the cepter housing, He-
moye Cap Screws retgining the bevel
pinfon bearing carrter to center hous-
Ing and remove the oi} seal retainer.
Bump or pull bevel plaion shaft ag-
sembly out fo front, Be careful not
to lose the stepped dowel pin (T—
Fig. FOM} that lecates pinion bear-
ing spoppert to center housing,

Nota: Aller remevitg differaobel unle,
condilon of Bewel plnlon moy ba checked
by twning plolon. Alse cloeely inspest
center housing around aren of hevel pinlon
pilst bacaring, 1! conter housing In damaged
follow procedure s cutlined In porograph
89 to renew comier housitg instead of pro-
cadura sullined in preveding poragroph.

To disassemble the removed pinjon
shaft aszzsembly, refer to Flg, FO58
and proceed sa follows: Siraighten
tabs of washer {4) and remove ad-
justing nuts and washers from pinlon
shait. Press pinfon =haft out of bear=
ing support and frant hearing cone
(63. Pull rear beacing cone {11} from
shaft. Remove snap ring {14) and
pull pilot bearing (13) from shaft.
Inspeet and renew parts 82 necessary.

Reverse dizasgembly procedures (o
reassemhble. TTae new locking washer
{4} and adjubt bearing preload with
nuts {3} so that 12-1¢ inch-pounds
torque is regulred to tuwn sheit in
bearings., Bend tabs dowmn ower ad-
Justing nots to secure nuts, Reinstzl
pirdon ghaft aszembly in center hous
ing and regszemble tractor,

88. BEYEL RING GEAR. To renses
the bevel ring gear, follow procedure
cutlined in paragraph 88. Refer
cauntion preceding patagraph 87.

r
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Fig. FOs0—Exrploded view of wear oxle cssembly, Beariey L15) Is pached with multi-purpose greese. Snal [17) prevests ditterestial
Inbricaat from diluting gredse. Scol i} seats on rear wheal hub (&) ond cork senl 114) i3 required to 3eal hoby to sdde.

1, Lacking ring W, Whetl hul 1k, Eenribg aun 15, EeaTlng qno m
o, Axle nut 7. Whesd bplea 12, Shlme (2] 10. AXlE i
4. Washer k. 1ypke ossem by 1%, Ora‘ce backing plote 17, loner seal ul
4, Ecrews 4. Cwgler geal vi. Cork aesl 14, Blito Dack

%, Erobke dram 1), Eearing retoiner

DIFFERENTIAL CENTER HOUSING

89, REMOVE AND REINETALL.
To remove the differentinl center
houwsing, proceed as follows: Drain
bydegulic system and  differential
lubricant. Unbolt and withdraw FLO
shaft assembly. Disconnect hydraulic
pump pressure and suction lines from
bottomm of center housing. (I#
equiped with a live power take-off
clutch, remove PTO pump 2uction
and pressure lines.) Remove FTO
shift lever and cover assemhbly. Dis-
connest brake linkage and remove
both step plates. Hemowe hydraualic
lift cover as outlined in paragraph
121, Place wood wedges between the
front axle and front support on each
slde, Remove differential unit as out-
lined in paragraph B3. Reinove right
rear wheel and disconnect lower right
lift arm from axle housing. Unhbolt
and remove right axle housing as-
sembly from the diferential center
housing, Move support from uncier
center housing to below transmission;
thern, unbolt and remove center hous-
ing from transmission,

26

Bemove ¢ap scTews retaining maln
drjve bevel pinlon besring support
to center housing &nd remove bewel
pinicn seal support and seal assembly,
Bump or pull bevel plnlon and bear-
ing support axsembly out to front. Be
careful not to lose the stepped dowel
pin {7—Fig, FOS56} that locates plnion
kearing suppuort to center housing.

Reverge removel proceduras to in-
stall center housing. If new housing is
belng ipstalled, transfer hydraulie
back pressure walve, relief wvalves,
top llnk rocker, ete., from old housing
or install new parts. Install coly one
standard thicknesz goasket between
the center housing and each rear axle
housing to obtaln correct differentisl
carrier bearing agjustment,

WHEEL AXLES, BEARINGS,
SEALS AND HOUSING

8. BEARING ADJUSTMENT, To
check wheol axle shaft bearing ad-
justment, jack wp rear ehd of tractar
and remove resr wheels and brake
drums. Thread a long screw through
& brake drum retalndng screw hole in

. AXIE Bdndilll

. Gokel

. Difterenbia. CATHEE
‘AROnC cup

42, Welnk plug
21 Nnt
24, Lerafn i mlvak pio

one of the wheel hubs and tighten
the screw ageinst the brake anchor
plate to remove all end play from that
axle. Check end play of cpposite axle
with a dial indicator or by thriesding
2 long screw through tha wheel hub
and checking end pliay with a feeler
gage lnserted between and of acrew
and brake anchor plate. Desired end
play 13 0.002-0.008,

91, To adjust end play, add or re-
move shims (18—Fig, FO6&0) between
axle housing and brake backing (dust)
plate to obtal desired end play of
0.002-0,008, Shims are avallable in
thicknogses of 0.00%, 0.016 and 0.021.

To change thickness of shim stack,
disconmect brake rod, remoye the outs
and cap screws retaining axle assen-
bly to outer end of axle housing, and
carefully withdraw the azle pasem-
biy to aveid damaging seal (17).
{Seal can be renewed at thls Hme if
necessary.) Place the corrected shim
stack on the four bolts extanding
through the brake backing plate and
carefully reinstall axle through azle
inper seal.
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Note: Two ahims {12) cre plored betwesn
the brake bockdng plate {13} omd outes
bearlng retuicar {10] in Ueu of o gomket
el thiz loceton. PreducHon lnsiallsd shime
at bath (12} and (18] ore vomdshed befors
ingiollpticn 1o loprove seallng of oxle o
sambly. It s recommended thet o light coat
of oosket cealer be applied to shim sur-
loten when servidng the recr ol o=
sambly.

92. RENEW AXLE SHAFT, BEAEK-
INGS AND/OR SEALS. To renew a
wheel axle shaft, bearing and/or
gcals, proceed as follows' Remave
locking ring (1—Fig. FOB0) and
loosen axle nut (3). Jack up rear
end of tractor and remova rear wheel
and brake drum. Remove axle nut
and, wsing a suitable puller, remove
bhub (6]. Remove the two Cap BUTEWS
trom brzke anchor plate and the four
nuts and washers fromm axle honsing
side of assembly; then, remove brake

Bendix expanding shoe type brakes
are used. Linlngs are bonded to brake
shoesg,

83. ABJURTMENT, To adjust
brakes, Jack up rear end of tracter,
remove adjusting screw cover (49—
Fig. FO81) and tutm adjesting screw
{13) towards rear of tractor until the
wheel cannot be turned by hand.
Then, back off adjusting screw until
wheel 13 free or only a slight drag
ran be felt Repeat this procedure on
opposite brake and adjust clevis on
lety brake pednl rod to egualize
pedals.

4. R&E BEAKE SHOES, Juck up
TearT end of (ractor and remove rear
wheels and brake drums, DHseonnect
the zhoe retracting springs. Note:
Right hand brake uses only one re-
iracting spring (9—Fig. FOE1)}, Left
hand brake uses two retracting springs
{'T and 9). Spread brake shoes at front
and remove shoes, adjusting screw
and spring (11) as a unit.

Broke shoes and linlng assemblics
are gvallable individually or in kit
for one wheel only, (Tweo kits are re-
quired to remew both brakes} One
zhoe and lining fits either R.H. upper
or L.H, lower posgition; the sther shoe
fits either R H. lower or L.H, upper
pozition,

unit {8). Remove the twe cap screws
from pxle housing =ide of asgambly
ang remave bearing retulner (10 and
axle shaff

Inspest sesl eontact surfaces on hub
and axle snd remove any burrg, rust
or roughness, Inapsct bearlng cone on
axle and bearing cup in retalner and
renew if neceszary. it iz usealliy good
Bervice procedure to renew the sesls
(B) and [17). Alwaya renew the cork
spacer (143,

Mote: [ wheel hik 6] wos loose on axla
aplinea befors dlsassembly aud spllnes are
wom, both e hub ond axle shaft must ba
renewed to comect the diffleulty, Exparence
hos shown that shiming of splines, o=
newal of hub goly, will not aotiatactedly cor
rect thls problem.

Te reassemble, protesd as follows:
Dtive inner seal (17) inte sxle hogs-
ing with HNp facing inward., Drive

BRAKE SYSTEM

Poragraphs 92-94

bearing cone (15} tghtly against
shoulder on axle shaft, Jubricate =eal
(17} and carefully insert axle through
=eal and inte side gear in differaniial.
Drive bearing cup and outer seal (%)
inty bearing retasiner with lip of seal
towards bearlng cup. Pack bearing
with about 3-3% oz, of multi-purpose
Ereaze, Apply light fllm of gasket
sealer t¢ shim surfaces and install
shim stack (I8}, brake backing plate
(13), two shims {12} and bearing
retainer, securing these parts to axle
housing wilh two long cap serews in-
sertad through axle housing into bear-
ing retalner, Aftach brake assembly
(8) ta bearing retainer with two short
cap screws and Inetall the faur bolis
from brake anchor plate side of as-
sembly. Place new cork spacer {14)
on gxle shaft and instail! kb, brake
drum and rear wheel, Eemove jack
and tighten sxle put to a torque of
450 Ft.-Lby, then Install locking
ring.

Fig. FO&1—Expladed vlew of broke ossembly, Sprieg anchors [10) £t i slets In broks
vhoos ond brake retracting spring (93 hooks Into notebes in onchors, Ow left brake anby,

sscantary refrackiag spring (7]

kothy into upper apring onchor and hole {H} In auchor

plote {51. Rrake linings arm bosded ro shoes. See brake bodking plote 13} owd auchor
plate {6} ore used in both R\H., omd LM, broke aisemblles, Ledt broke otsambly
shown; right beahe s inverred.

- Bhaft hole cuvar N. Anchar plate

. Felt dust san| 5. Hruka shos LAY
. Bocking plate .

. Adiuatisg Mols 2over

e a3 [

apring

To reinstall brake shoes, hook ad.
Justing spring into rear end of shoes
and place adjusting screw in noiches,
Spread froni end of shoes and install
on anchor plate. Reinstall brake re-

Hecondary cetracting 11, Ad]ustheg straw

Ld. Xut
Ll Heraar
', Bicket

¥. Fetracting aoring
10. BpTine ancliors

apring

tracting springz (only one retraciing
spring used on B.H, brake) and apring
anchors. Adjust brakes g outlined
In peragraph 93 after relestalling
brake drums and rear wheels,

r



Paragraphs 95-98

POWER TAKE-
OFF

Model NRA tuctors ore equipped wlth
a wansmissicn driven lype powst kakae-oll
Some NAAR tractors e equipped with o
fleld installed live power tokeoff utch
in the drive line in frond of the main drive
Eeve] pinton. The clutch permits elopping
grevnd Iravel without interrupting power to
the PTO shat. Hafer to perogrephs begin-
ning with 10 for indonnetion oo the clarch.

OUTPUT SHAFT

65, To remove the mutput shaft as-
sembly, first drain the hydraulic ays-
temn and differential lubrleant, Then,
remove the cap screws {11—FIg.
Fi63) retaining eover (10) to center
honsing and withdraw the shaft as-
sembly.

Hods: If ahch is broken. it moy be neces-
pTy o pplit the tracter betwesn the {roma-
mimlon and cemer housing om outdned in
pragraph 95 ko remeve remoinder of
phedt.

Rear ofl seal {7) may bhe renewed
as followas: Remove front snap ring
{4} and pull eover {bearing support)
(10} from bearing and shaft, Remove
rear =nap ring {8} end press seal
from coyer., Heverse reamoval pro-
cedures to install new seal, Inspect
gleeve (B) and remove any burrs or
tough spota before reassembling.

Rear bearing (5) may be renswed
while ecover (10) i5 removed from
shaft, Split the sleeve (0) with 2
gharp told chigel and pull bearing
and sleeve from shaft. Preas new
bearing on shaft; then, heat new
sleeye evenly until color turng to Hlue
and drop sleeve on shafi ageinst
bearlng. After sleeve ls cool, remove
any scale or rough spots to avold
damage to seal (7).

Tz renew the shaft center thrust
bushing {2} and/or seal (1}, the trac-
tor muost be split between the trans-
tission and center housing as out-
lined in paragraph $8. Bushing and
seal are pressed into the wall divid-
ing the hydraulic sump atid differen-
tial compartment.

Eeverse removal procedurs to reiti-
stall PTO shoft assembly.

SHIFTER UNIT

5. To overhaul the PTO shifter
and front bearing support wnit, it will
he pecessary to aplit the tractor bes
{ween the transmission and center
bhousing @5 follows: Remove the

t, Soap riog 1. Snuifter fork
2. Bearing 0, Suppornt

I Snop ribg 10, Datent ball
4, ghifter coupting 11, Bpring

5. Snhifter rall 1%, Qb el

8. EnIfter Hnie 13, 'O ring

T, Bhifter ever 14, Ghifter arim

FORD NAA

Fig. FO42—Esploded viaw of pio shliver mechonism ond fremt bearlng support. Sepport
19} alte fuscioss o1 tramsafsion coustershaft rear bearing wpporh,

unit i# to be removed from rear fage
of transmissicn, drain the transmis-
slon lubricant. If equipped with a live
power take-off clutch, refer to para-
graph 110. Disconnect the tall light
wire and wnbolt hydraclic pump
suction and pressure lines from cen-
ter housing. Femove both step plates
and the PTO shift lever and covel as-
gembly, Place wood wedges between
front axle and front axle support.
Plogk up under transmlselon and
place floor Jack under front end of
center housing. Tmbolt center housing
from transmlssion, separate tractor
and roll rear section awsay.

97, Except for renewing seal (13—
Fig. FO82) or support (B}, tha PTO
shifter unit can be serviced without
retnoving the support from rear faee
of tranemission, To remove bearing
{23}, remove snap ring and pull bear-
ing from support. To retnove shifter
collar {4}, flrst remove hex nut from

ghift rail (5} and withdraw rail from
support and fork (B). Take care not
to loge the detent ball (103, Then,
remove snap ring (1), bearing (2] and
front shap ring {3} and wlthdraw ool-
lar from supporti.

§g. To repew support and/or seal,
remove the four refaining cap Screws
and pull sopport froml rear fare of
transmission, Be careful oot to lose
of damage shims located hetween
support and  transmission housing.
Temove the shifter parts from the
support as outlined in paragraph a%
and drive or pull seal and bearing cup
from supgort. Press new seal into
suppert and reinstall bearing cup.

Lubricste lips of seal with Labri-
plate or similar grease and earefully
relnstall support with same number
of shims as were remowed, Tighten
retalning cap screws to & torgque of
25-30 Ft.-Lbs.

Tt

Fig, FO§3—~Components of pte sutput shaft auembly. ¥iew also shows shaft front zeal
{1} ond support bashing (2) which ore a part of the diffsrenticl cexter homing amenbly.

haft assem - L. 111 ammd 4. Bnnp ting T, 0l ead 0. Cerver
power take-off s bl‘_:.r as out ?. Buahing a0 Bal bearing B, Siegve 11, Cop acrawe (4]
lined in paragraph 05, and if shifter 5 g0 ehan &, Saab ring 0. Gnaket 12 Cap

a8
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POWER TAKE-OFF CLUTCH

A hydraulically operated mulliple disc
"Uve power tokeoff cluich” waos arvoilahbla
o4 ¢ Held installation in WAA hHoctom, The
clutch, when relecsed. slopa ground Irovel
of the tracter withowl intwrmuptng power to
the PTO shait, As the IO clubch 14 localwd
belwesn the Ironamizsion eand fingl drive,
ke engine clulch must be relsased bafars
shifting iransminion geors,

HOTE: Zeveml components of the originol
design  clutch  Iopilletion  were  slther
chongad of deleted in o medification pre-
gram, Only the later design parts shown
of dipmucssd In this section are cveilable
for service.

CLUTCH QPERATION

1), The multiple dise clutch unit
{1 —Fig. FOBS} is installed in place of
the drive shait between the trens-
migsion output shaft and the final
drive bevel pinlen, Hydraulic power
required to operate the clutch is sup-
plied by the pump (40} mounted on
rear end of the hydranlie 1ift system
pump. The clutch control valve is
Incated in the PTO shifter plate (20)
and is operated by the lever (34).
0il from the control valve iz directed
to the clutch piston through the flexi-
ble pil line {19 Pig. FOB8) and eol-
lector ring (33,

When the tractor engine s not run-
ning, the cluteh piston (7) i8 forced
o the rear by six sprlng washers
(8). As the outer pressure plate (14)
i= connected to the piston by bwo
links (15}, the pressure plate iz also
moved to the rear with ths piston.
The clutch ynit {s then In "mechanical
lock-up™ as internal! splines in the

pressure plale engage the splines on
the eluich heb (11).

When use of the pte clutch iz not
desived, mechanical lock-up may be
obtained with the tractor englne run-
ning by opening the valve (31—Fig.
FO6T) which by-passes ¢il from the
pto nump directly ieto the hydragMe
oil reservoir.

When the englne l8 running and
the valve {31 is closed, oil pressurs
iz direeted to the clutch eontrol
valve. With the control lever (34)
in the forward position, the eonirel
valve spring {22} is Tully compressed
and gll pil from the pio pump 13
tratemitted to the cluteh undt throwegh
the line (19-—Fig. FiJ63)} and collec-
tor ring (3). Oil pressure bullds up
and forees the cluteh piston forward
compressing the eight driving plates
(12} and the elght driven plates (13}
between the onter pressure plate [14)
and the plston. The cluich iz then In
“hydraulic leck-up”. When in hy-
drauntle lock-up, systern il presaure
is limited by a rellef walve Iocated
under the pleg (8) in the fluteh
drum.

Moving the control lever rearward
against the adjustable stop (36—
Fig, FOB7) reduces spring pressure
on the cantrol wvalve, Note: Contrel
valye is pot shown, ot is located
in bore in the pto shifter plate ashead
of the apring {22). The control valye
then moves to rear and partlally by-
basses il from the pte pump to the
hydrawlic reservoir allowing syatem
pressure to drop, Springs (B—Fig.
FOE8) can then move clutch plgton
rearwar: releazlng pressure on the

Flg. FOIE — Peontorm  view
of Hie live power toke-off
cluich  Inprallasion. Clurch
unlt (1] moents in drive e
hetweon tronemission owd
fiwgd deive. Clurch pump
uu}" draws ::I from g—
drawlls samp h plck-
op ipbe [50) w suction
line (48}, Qil Fram pump
toavels thrwok preusura lime
(28] to conlrel valve (pto
shifrer) plete, Lever (34)
eperate  comirdl valve o
regulots pressure In oo
N9 ro eluch plston.

Paragraphs 100-103

cluteh  dises, and stopping tractor
groungd travel, Suffictent system pres.
siiye must be maittalned to kesp the
piston return springs from moving
the cluteh unit into mechanfcal lock-
up.

Moving the clutch lever forward
increaszes gpring pressure on the con-
trol wvalve increasing system pres-
sure and hydraulically engages the
cluteh wunit az the piston compresses
the return spring and pressure
applied to fhe cluteh discs.

TROUBLE SHOOTING

Mo of the troubles encountared with the
ive pio cluteh uni will be of o hydroulic
noture a3 the clutch locks up mechanisolly
when no oll pressurs iz opplisd o0 the clutch
pisten. [mloomotion in the Rllowing o
geeph should eid in bouble shacting operc.
lonel problems i the couse of the troubla
is not abwicus.

101, If clutch unit wil net dizen-
gage from mechenical Ipck-up, cheek
hydraulle gystem oil level, IT afl lewel
1s gt full mark on dlp stick, detach
pump pressura [Ine from Littiog (21—
Fig. ¥Oa7) on pto shifter plate and
turn engine with starter. If ofl does
not flow from  line, check pump
prime, mechenical drive o pump
{drive can be azsumed QK if proof-
rieter is operational), and pump suc-
tion line for abstructions, Heoew
pump as outlined in paragraph 108
if pil flow from pressure Iine canoot
be obtained.

102, If oll flows from pump pres-
sure linc when checked g3 in para-
graph 101, remove PTO shifter cover
and check the following: tube be-
tween control wvalve and ecllectar
ting, ¢ontrol valve Iinkage and op-
erating spring and “Q" rlngs on valve
(31). Cperation of clateh unlt can be
checked by applylng air pressure
through the flexlble tube (19—Fig.
FO4G8). If leal at collector ring, tube,
or cluteh unit appears excessivae, or
if eluteh does not operaie, remove
and overhaul the ecluteh unit as oput-
lined in paragraph 110.

103. If cleteh goes intoe hydraulic
lack-up but slips under a lowd, a worn
pump, oll leak in control walve unit,
oil leak in tube, oil lexk at ecllector
ring of in clutch anlt, or a faulty
relief valve in clutch drwwm should be
suspected, Note: Clutech should be
operated In mechanical lock-up
whenevat llve pto operation is not

required. especially on heavy dreft
loads.

2%
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Paragraphs 104-110

Fig. FOM5-—¥iew of pro pump, Pump B

sirviced only a5 owembly dhewn; bowiver,

straching parts shown orm ovailable &%
saporoate

b,
T, Ebbnw 44 Gasleb
41, Adspier Ulate 3. [rive shalt
43, Cab srrersa A Aleeve
a3, .Fomn mut a=. Elhow

3 n 32

Fig. FOAT—Exploded view of coatrel
walre wait. Pro shifter bver & alwe i
stailed in plate, but B not shawn in above

wiirw.

2). Edton . Clevia pina
2%, Bpring 40 Cotter plox
2% Gullde 1. Y rlve sptol [T paas)
a4, PRwL Ja, O rinEm
25. Clevia pin AE. Sowp fng
U5, el pln 4. Contral levar
v ATHI 1. Grooe e LA
4. Links farm 36, Heeo balt

te pAwl) 7. Jara nat

104. ¥ the clutch will go into
mechanical Iock-up with engine dead
and into hydraulic lock-up with en-
gine rumilng, but will not relemse,
readjust contrpl lever etop as out-
lined in paragraph 07, If adjustment
of the stop hes no effect, check con-
trol valve for sticking in bore in
FTO shifter plate.

105, If cluteh ratehets, or mmakes
similar noise when released, readjust
cantrol lever stop a8 outlined in para-
graph 107,

ADJUSTMENTS

106. BYSTEM RELIEF FRESSURE.
When cluteh ta in hydraolle lock-ugp,
Gystem pressura s Umited by the re-
lief valve located under plug (6—
Fig. FO68) in ¢clutch drom, Rellel
valye iz non-adjustable and should
be renewed as outlined in peragraph
110 i suspected of being faulty.

30

EAgageeit

~
B 0
Fig. FO4B—Eeploded view of clutch wair, Mechanicol lock-up of chalch Is provided by

splines in 1.D. of pressurs plate (14) In splimes on clweh hub {11}, Col

loctor ring 13} musr be free on shalt of clerch drwn 121, yer fit closely to aveld oll
Ivokagw.

2. Oluteh drum 7. Ceh poaaton

4, Callector ring K. Fpriog waahers (4
4. Snap King . St riOR

n, Coupbing 10 Theuatl bearing

1i. Hellef ¥alve plug

i0%. CLUTCH RELEASE FRES-
EURE, A low oil pressure wmust he
malnteined in the ¢luteh unit to keep
it from going into mechanical lock-up
when relspsed, This pressurse 8 de-
tormined by the spring preszsure ap-
plied to the eontrol valve when the
control lever is against the stop (36—
Fig. FE7). If the pressure ix too
high, the clutch will not relesse; if
tos low, the pressure plete internal
gplines wlll c¢onlact the splines on
the clutch hub end elther make a
noize or ge into mechanicel lock-up.

To adiust, loosen lock nut (37
and, with engine at slew 1dle speed,
turn stop ecrew in or out untll creep
i= at a minbmum, but without any
noise due to contact of pressure plate
and hub Note: Make adjtwiments
anly when hydraulic oil is at operat-
ing temperature,

PTO PUMP

108, R&R OR RENEW, To remove
the pie pump, proceed az follows:
Disconnect prosfmeter drive and oil
lines from pto pump and hydraulle
pwmnp. Loosen jam out (43—Fig. FO-
66). Unbolt and remove hydraulic
pumnp from: englne; then, unscrew
pto pump frotn rear of hydraulic
pump.

Pump is servieed only as a com-
plete agsembly and roust be renewed
as 3 unit If dameged or worn, At-
taching and drive patts shown in Flg.
FQG6 are available a% separste ltems,
howewsr,

FIll pto end hydraulic pumps with
all and reinstall by reversing removal
procedures: tighten jam nut {(43) after
iines are atipched to pito pump, Pumps
should prime readily after engine is
started; if not, prime hydraulic pump
as outilned in paragraph 132, Pto
punp tan be primed by loosening

11. Cluwch hubk 13, Conpecting lnHa 115)
12, Diriving plaven (K 16, Sonkst lead SoTRW
13. DrHven nites $E) 17. Enap ring

14, Pressure plale 13. Thrust apEing

pressure line and applylng air pres-
sure to hydraulic reservolr.

CONTROL YALVE

100. R&R AND OVERHAUL. Drain
hydraulle system oll levsl to below
level of pto shifter plate or rodse
right slde of tractor. Remove right
rear step plate bracket or complete
step plate and brake lock plate. Re-
move pte shift plate by working
ghifter lewer out of opening in side
of center housing and dizconnecting
line to pto clutch collector ring.

Dispzzembly of control wvalve unit
is obvions after inspection of unit and
reference to Fig. FOOT. Control valve
is not shown but is loepted in bore
beneath gpring (22}, Henew 0" rings
on wvalve (31) if leaking to outslde
or internal leak is susperted. Control
valve should move freely Lo bare,

Reverse remaval procedures to te-
install pto ghifter piate and eontrol
valve unit,

CLUTCH ASSEMBLY

110, B&E AND OVEEHAUL. To re-
move the cluteh unit a3 an assembly,
first remove the pto shifter plate and
control walve unit; then, split trac-
tor between transmlission and differ-
ential center housing zs ouilined in
paragraph 95. Teake care whet sepa-
rating tractor that clotch unit s not
dropped.

Cleprance between the oollector
ring (3—Fig. FO88) and cluteh drum
shaft should be 00004-0.H07, It shaft
is dammged or worn, it may be re-
ground to 0.002 ot 0004 undersize
and a 0002 or 0.004 undersize col-
lector rilng installed, Collector ring
should turn freely on shaft with mini-
mum elearanee,

To dizsssemble cluteh unit, remove
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ftap ring (17} and screws (1¢) re-
talning piston connecting links {15}
to pressure plate (14), Then remove
the pressure plate and the sight alter-
nately placed driving plates {12} and
eight driven plates (13), the clutch
hub {11) and thrst beacing (10).
Bpring (1%) is placed between clutch
and end of franzmission output sheft
to take up end thrust,

Compress the clutch springs and
remove snap ring (9); then remowve

|

Paragraphs 112-113

the =ix springs and three epacscs. The steel ball, The poppet type valve seats

cluteh plston and conmeeting links
can now be removed from the drum,
Note: Be sure to note posltion of pis-
ton return springs and spacers so that
they may be reinstalled in the same
bogition. Renew piston sealing rings
and lubricate zame prior to reinstall-
Ing piston,

Remove the plug (8), spring and

rellef valve, Valve may La elther the
poppet type or a lz-inch diameter

BELT PULLEY

The belt pulley in supplisd as sxiro equip-
ment cnd may be mounted and operated n
right or left borisontal pesitlen or In down
vertioal position The belt pulley revolves
dl 1358 pm when the cunkshaft speed
2000 pm or 1484 P when the cromlabed:

speed 18 2200 rpm.

. Pulloy abaft

- AT Aenl

- Slirft heaclng cone
- 8hult bewring robe
- Lulley shaft genr

, GeAr Peluining put

v AToualng & IMarti «ens
. Haring cupa

. CH pe]

. Divfre shaft hoacing
» Tieivie gewr & shalt

- Pirive ahaft bearibg
. UCover & gaaket

|
F]
L
1
=
Lt}

[
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-
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M. FO70—Compononts of the halk pulley ouembly.

on a non-renswable 80 degree seat in
clutch drum; if zeat is damaged, re-
new drum and relisef valve, The steel
Ball type relie? valve zeats ot either
& renewable or non-renewabls 90 de-
gree sopt in the clutch drum; if non-
renewable {¥pe sert is damaged, the
clutch drum and relief valve must
be renewed, Renew the relief valve
spring if auestionable in any way.

R&R AND OVERHAUL

113, Removal of unlt requires re-
moval of four ¢ap serews which hold
unit to rear axle center housing, To
reinstall, engage splines on power
take-oft shaft and bLelt pulley unit
and install four cap screws after
leeating uwhit in desired opernting
positlan,

113. Owerhanl procedure iz as fol-
lows: Drain Mikricant and remove
houslng eover (13—Fig. FOTH and
gasket. Remowve castellated nut (8)
trom inner end of pulley shaft, This
nut must be unscrewed in stages as
shaft iz being remowved Withdraw
shatft (1) and remove drive shaft and
gear (11) ocut through housing cover
opening,

Fulley shaft gear (G and drive
shaft gear {11} are furnished only as
a matched sat, The mesh and back-
lash of these gpears is fixed and non
adjustable. Install oll seals with lips
facing inward,

Adjust pulley shaft bearings to a
just perceptitle preload by means of
pulley Tt ("ﬁJ prior to Instglling
cover (13)1. Correct proload ls when
3-12 inch pounds iz requlred to rotate
the shaft in itz bearings., Adjust the
drive shaft boarings to g slight pre-
load hy wvarying the nomber of gas-
kets installed betwean caver (13) and
housing (7). Correct preload is when
15-34 inch pounds is reqoired to ro-
tate the belt pulley when the unlt is
completely azzembled. Shim gaskets
for drive sheft bearings are available
in thicknesses of 0.0H12-0.023.
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HYDRAULIC LIFT SYSTEM

DESCRIPTION OF SYSTEM
OPERATION

114, The hydraolic lift system In-
corporates automatle draft and lm-
plerment pozition control. The system
control levers are shown In Fig. FO-
71, When the gelector lever (18) is
in the vertical position shown, pesi-
tHon of the lift armg e determined by
position of the eontral lever (28]
o the gquadrant (implement positlon
controly, Tf the position of the don-
trol lever is changed, the system con-
trol valve iz moved to raising f{or
lowering) position. When the 11ft arms
reach the pesition selected by place-
ment of the control lever, 3 cam of
tha lift arm shaft returns the system
control valve to neutral position, If,
due to & legk In the system or op-
eration of the ram cylinder safety
valve [See paragraph 131), oll is lost
from ram cylinder gllowing the lift
arms to lower, movement of the cam
places the system contrpl valve in
rpiging positlon until the lift arma
are returned by the posltlon deter-
mined by placement of the cootrel
lever.

The systemn control walve does not
dlrect the flow of oil from the pump
hut operates, through use of system
back pressure, & shuttle type walve
tunleading valve) which either by-
pasgses oil back Intg the reservolr or
directs it into the ram cylinder ae-
eording to positlon of the conirol
valve, Thus, with enly a small move-
ment of the eontrol valve, the full
flow of oil from the pump can rapidly
be directed to the lift ¢yilnder piston
or to the sump,

When the selector lever is moaoved
to a horizontsl position {forward},
draft reactlon pressure iz reguired
on the top link of the 3-point hitch
to hold the system control +valve in
neutral positipn {egnstant draft con-
trol}. Moving the conirol lever down-
ward increases the amount of draft
repetion required to hold the control
valve ln neuiral position, At a sei
conirol lever position, an Increase in
dratt reaction will move the control
valve to raising positon or o de-
crease in draft reaction will rmove
the pontrel valve to lowering posltlon,
Thue a constant draft 15 maintaioned
oh the lractor which, when ignoring
goil eondition, pravides constant depth

a2

control of an implement. When op-
erating in constant draft control, mov-
ing the conirel lever to top posltion
on the guadrant places the system
control walve in raising positlon.
When the lift arms are fully raized,
the skirt of the ram cylinder piston
contacts a pin In the control lnkage
returning the eontrel valve to neutral
{gr hold) position.

Fluid supply for the system is eot-
tained in an isolated compartment in
the front portion of the differential
center housing. Recommended fluid
for the system iz a speclal Ford
specification M-1BE4-A for tempera-
tures above 10° F., or specification
M2C41 for temperatures below 10° F,

The econstant runoing hydraulic
pump is mounted on the engine end
iz driven by a pear on t(he reer end
of the engine camahaft. Either a vane
type (original productibn) or piston
type (service replacement) pump fs
used, External oil tubes Tunming be-
lew the transmission carry oil from
the reservole to the poemp and from
the pump o the lift system, A pump
preszure teljef valve (Sze Fig, FOTT)
is lorated in the bottom of the differ-
entlal center housing in the hydraulic
pump pressure Jlne, A ram eyllnder
gafety wvalve (60—Flg. FOTE is lo-
cated on tha litt cylinder and com-
ol valwe housing.

Fig. FO71 — ¥law thowing
bydraullc coutrsl levers oud
auociatad ports. Adimsroble
gop 110} wmay be st on
quadrost (231 by operatar
5o Hhat conirel Yover com be
returmed o desired settng.
Selacrar lover 1171 s shown
in "potition contral™ whers-
by positics of [Ift arms {134K)
i controlled by pesition of
contra]l Faver ok quadramt.
Selector hwer detent boll
and spring Is [ocated wnder
plug {15}, Tensdon on lover
friction plate (25] i con-
trolled by odjustiog nut.

TROVBLE SHOOTING

Wuch Ume can be acved In servicing the
NAA bydroulle system by correctly loodting
the cruse of wousan of ooy difficuly bafsre
sHemping repals. it is poesible. of rourss,
et seversl diferent molfunconing porte
of dnils Moy couse difficultes with similor
symptozis. Aleo to be considersd s the
faet thot more than one malfuncticolig port
ar unit may be poesent cod o complele
check o system cperation s outlined in
poragiaph 118 ehould be mode before
relegsing the troctor Eom the shop.

115. In the NAA hydraulic Jift sys-
tem, malfunction of any of the svs-
tern parts will usually show up in
ra} Fallure of the system to lift, (B)
inabllity to lift heavy loads within
capaclty of the systern, (o) inability
1o hold Implement in 1ift pesltlon
without up and down bobbing mation,
fd7 erralic actiotl such as over-travel
or locking in lidt posltion, (el pump
lozes prime or is nolsy. The probable
causes of trouble and methods of
locating souree of trouble are out-
lined in paragraphs 113A through
115E.

1154, WILL NOT LIFT, First, check
hydraulic floid level on dip stick lo-
cated in right hand side of dlfferen-
tinl centet housing. 1L level is below
£ull mark. add correct smmount of Ford
recommended fluid, specitication M-
4864-A in temperaturesd above 10° F.
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Paragraph 115A (Cont.)

Fl3. MOTI—Exploded view of hydraulle IH# cover and roleted
0" Hag retoiner plote (14}

and M2C41 in temperatures below
10* F., or equivalent. Note: When re-
mote c¥linders of large capacity (for
example, a hydraulic wagon holst)
are used, It will be necessary to add
additional oil to the system. If trouble
is not corrected, proceed with follow-
ing checks:

SELECTOR VALVE SETTING. In
sofme cases of linkage maladjustment,
the system will Uit in peosltion con-
trol and not in draft conirol. If the
gelector lever (See Fig. FO71) la in
the forward (horizental] position,
move it to the vertical position
shown, If system 1ifts in Implement
positlon control, remove the lift cover
and inspect and adjust the linkege os
cutlined In paragraphs 119 and 120,

If the system will not U#t with the
Belector lever in elther position, check
pump prime az outlined in followling
paragraph,

PUMP PRIME, On vana type puTng,
turn Hy-Trol knob all the way in.
It this has no eifect, dlseonnect the
pressure (amall) tube from pump and
turn englne over with starter. If no
cil flows from open port, head frant
of tractor down a ramp or apply gir
pressure momentarily to oil reservoir
through il dip stick hole, Tf pump
prime cantiot be obtmined, remove
and overhaul or renew pump, If afl
flows from loosened pressurs line,
but system will not 1ift after lne is
reconnectad, remove and overhayl 16t

Y SURT ST

Take 18, Bpring
Maln eonttol spring 17, Tietent Balf
Hpring sant 18, "¢ ringe
Seat suppart 1B, Selecroc Lever
Falt apal 20, Giankot
Ploty gasenilly 20, Contend abafe
Flubges 28, FMat wasler
Liff rover 23, Quadrant
Alurdnum plug ™. Fricrign diac
Toakat 25, Tecelom plate
Rt ELT M. “Wonhar
- Exdraglle fiNer plug 27, Bpring
- Jank tapplhg plog 28, Ad]oeting nut
. ACOBEBOTE plals Y0, Contnol [aver
- 'Ot rieg plote vk Jud)ustatdm stop
- Detent plug

patts. Parts shown in Fig, RO73 complere the TP cover auewbly.
wis used oh early production caly,

c¥llader as ooflined In paragraph 12T,

On platon type pumps, remove the
socket head plug from front cover of
pump and eontect a hose from thiz
opening ta flller plug opening in hy-
draclic lift cover, Start engine and
run until a#steady siream of ofl 1a
Nowing back Inte the hydraulic resers
volr. Note: Piston type pumpa may
operate when only partially bled of
air which will cause the 1ift arms o
raise wilth an unsteady motlon, On
tome pumps, the pump may have to
be operated for asveral minutes with
b¥-pass hose attached to bleed all air
from the pump. If a tull, steady flow
of oil cannoi he obtained, remove and
overhaul pump as cuflined in para-
graph 134, If oil flows ateadily from
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Pg. FOFi—Exploded view of kydeoulic 1I# cylinder cad auoclated parte. Refer to Fig. FO72 for rmnainder of ports of complete
I3t cover owembly. Fin “A" cowrocts position comtrol com om Itk arm (32). Pin "E' i1 combocked by piston [72] wkirt whed In
roised posltion in "draft costrol” to teturn controd volve fo neutrol posiden. Pin "C Toldy plote (43} In corraet positicn,

1. Duwking (2 o Divat

. 1%nmitlon control cacn 4. DRAKQt apoDeTh

. Unlomdbong valve Wi, Cherk vojve rllot

45 H|
A2, Ladt arm if, Boahing 47, Ldnk 0%, Cylloder casTIng 2. Tnleading valve 84, Mhack valve apring
33, LIft mhaft 41, Cam 48, Balentnr laver atin A, Cootrel valve bushiog hahing 1B, Balety valve
B4l Laft wrm {LH) 4%, ‘fhrended plats 4. Control Lok 57, VWalve return soTlne 5. ChestH vR1vE apAt wh Plavem reil
in. Drafl contmol ik 5. Lack not . Jem put 5k, 1Unlsading vatve plag B4 Urlinder gaskat 1. Leather back-up ting
B8, Draft contrsd spring 44, Praltion contrel red 3. Adjusting oat 5B, TEafcle plata w5, Conteel valve =, O Mg
A7, Tentrol lever 45, Porltion mntcol o, Hivat tir, Tn'oading vA1vE rensIner plate 33 Fiatgo
38, Aalf Tecking nut nErELRN 4. Cemrrot valve O elng i, Check valve {3776 In,
ates] TR111

pump, but system will not operate
after by-pass hose is dlsconnected
and socket head plug reinstalled, re-
move and overbanl the hydradlle 1t
¢¥linder as outlined in peragraph 127.

116B, WILL NOT LIFT HEAY¥Y
LOADS, A pressure check of the sys-
tem will determine if the system Is
operatlng (lifting} at maximuym -
pacity, but ls not esgential lo deter-
mining cause of difficulty where low
lifting capacity 8 an obvicus fact
If =zystem will lift and hoid lght
lopds, but will not lift heavy imple-
ments guch asx a dizc harrow or plow,
proceed as follows:

Remove the pto shifter cover (ndl
level may have to be lowered elightly).
With hydcauliz oll at operating tem-
perature, attach heavy implemnsnt o

3-point hiteh, run engine at fast idie
speed, move hydranlic eontrol lever
to top of guadrant end eelector lewver
to vertleal {position montrol) position.
I oil around area of rellef valve in
reservolr is turbulent, venew the re-
Het walve as outilned in paragraph
125 H no turbulence or oil leaks are
noted, remove and overhaul or renew
hydreulic purmgpy. MNote: If eguipped
with a vane bype pump and Hiting
capacity seems normal when ol iz
cold, but is greatly reduced when ol
is hot, a worn pump should be sus-
pectad. Though a possibility, reduced
1fting capacity is oot genetally as-
sociated with piston type pumps.
Note: A squealing or buzzing sound
at bottom of center housing is usually
noted when reiief valve is by-possing
ail,

115C. BOBBING (HICCUPS). A leak
in the 1ft cvlinder elrcuwit may result
In an up and down bobblng motion
{hlecups) in the Hft when holding an
lmplement in reised position. This
conditlon usuelly becomes more pro-
nounced as the hrdraulic oll reaches
operating temperature, A serious leak
in the lft cylinder cirenit may alse
affect depth (draft) contrel of an Im-
plement, To locate the source of the
legk, proceed &g follows:

Operate tractor to bring bhydraulic
oil to operating temperature. Mount
a heavy implement such as disc har-
row of plow on the 3-point hitch.
Remove the hydraulie oil #iller cap.
ralse the Implement and visuslly
check for leskage around piston at
rear of lift cylinder. If leakage s
noted, remove lft cover and renew
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the piston seal rings. Refer to para-
graph 127 and 129,

It no leak i= noted =t plston, shut
off engine with Implement in ratsed
positlen. If implement falls about &§-
12 inchez, then stops; or if rate of
fall decreases noticegbly after falling
about one foot, renew the control
vilve and bushing. Refer to para-
araphs 127 and 126,

If, In making test aa in preceding
paragraph, Lmplement falls all the
way to ground at a stepdy rate, a
leaking check valve ar safety wvalve
ls uswally indicated. Any leak at
safety valve ean be visusly checked
by operating system with pto shifter
plate removed from left side of centor
housltg or with Inspection plate re-
moved from right side of center hous-
ing. If leaklng safety valve ix noted,
renew valve as outlined in peragraph
131. Alsa ipspect for any pozssible
leak between eylinder casting and Hft
cover; remove it cover pnd reneys
gaskets between cylinder and 1t
cover if lesk i8 noted. If no leak
I noted st safety walve or Zaalets,
rengw the check valve ball and seat
aE outlined in peragraph 131,

Hote: A surglog flow of oil from baffs
Flats openlog while implement i bobhing
it only o opormmal reacton from cukwmeic
actiott of spalen unleoding volve cu? chould
mlbemnﬁuodwﬂhlmdlmkmlnq
bebbing metlon.

115D, ERRATIC ACTION., Erratic
action ar over-correction of the hy-
draulle system g usuelly caused by
binding conirol linkage, control valve
sticking in bushing ar unlordlng valve
sticking in bushing. It may &lso be
tAused DLy operating the Hy - Trol
valve on the vahe type pump In
maximum flow position or by instal-
Lation of a 40 G.PM. piston type
Pump designed for later series Ford
tractors.

If erratic operailon i observed with
HEy-Trol valve of vane type pumyp in
milndimom flow position oF with cop-
rect =ize piston type pump, remove
the lift cover and check linkage, eon-
trol valve and unicading valve for
binding conditions,

115E. PUMPF LOSES PRIME OR IS
NOISY. Loss of pump prime is umually
fiuszed by a leak in the pump suctlon
line or in the Intake side of the putng.
Additional posalble causes are amera-
tion (foaming) of hydraulle ol due
to use of impraper type oll, from re-
Uet valve baffle not belng ingtalled,

k. LIl cover gnmkat 3. I level Mp atlck
. Pump auetion tubs Ri, Cmoter houslng
. o EY. Top Unk rocker
. Pump prsssurs tube 88, Differwntal fier
T "0 ringy pl

1 g

1%, Prensure pamsage vlug BT, Gasket

VB Clopper grxket HE, Froamure tubs
HO. Avorm miet
Al. Jrpakst

B, Inmpeetlan cover Bl. CHp

8. Mywiem telled valws
a0, Back yreagurs valve

Paragrophs 115D-115

Flg. FOT4—V¥lew of conter [differsatiall housisg ond ousoclored bydhgulic witem porie
Pump rubes (74 ond 741 oy raplaced by a tube and maaHald gusambly when pisten
rpe pnp i used.

or from discharge plpe on back pres-
sure valve being improperly locpted.
Remove oll filler cap from H# pover
and vlsually check for oil foaming
ahd placement of back pressure valve
discharge pipe (Refer to paragraph
126). Drain systery and refill with
recommended fluid it ofl 15 foaming
excoggively or removae Ut cover and
install rellef valve batfle and relocate
tube on back pressure valve if neces-
sity. Remove pump suction tube and
renew fhe zealing "0 rinpgs. I nolse
and/or loss of prime persists, retoove
and owerhaul hydraulic pump, Pay

partienlar attention te conditdon of
zhaft bearings, zeal contact surface of
shaft and “C¥' rings and shaft seal
on intake slde of pump,

HYDRAULIC SYSTEM TESTS

When servicing the tractor hy-
draulle system, the complete system
should be checked out as cutlined In
the following paragraphs before re-
lessing the tractor from: shop.

118, Qperate tractor vntll hydmanlic
fluid ia at operating temperature, At~
tach a heavy Impleoment such an &

35



Paragrophs 117-118

plow to the three-point hitech snd
raise to full lift oositlon, Minoer po-
gition cotrections can be taolerated if
occuring not oftener than tem times
per minute alihough they should not
pecur more often than once per min-
ute. Rapid and severe position ecor-
rectiopns would indicate a lesk in the
lift eylinder cirewnit. (A system In
perfect condition will often hold a
heavy implement in raised position
for several minutes before s pesition
corregtion ocours and the correction
will be very minor.}

With the lmplement in ralsed posi-
tion, maove pelector lever from draft
contrel te position cootrel or vice-
versa. Outer ends of 1ift arms (draft
links] should remaln within two
inches of their previous positlon, Ex-
ceggive movement of lift arms indi-
cates maledjustment of control link-
age.

Move the system control lever up
and down the guadrant in small
movementz with the selector laver
in positicn control. The lLift arms
should move and stop with the con-
irol lever and the lift should hold
steady ln any position,

To check the system for maximum
lifting capecity (correct system relie!
valve settlag), remove the pipe plug
from lift cover accegsory plale or
from lower front corner of right slde
af differential housing and install an
gil pressure gage of 3000 psi capacity.
Anchor the il#t arms to the rear axle
housings with heavy chain and place
the control lever in lft position. The
gage should then reglster approxi-
megtely 2000 pei and hold steady. On
traetors equipped with & vape typa
pump, a high reading followed by a
decline in pressure indicates & worn
pump. CAUTION: Do not hold con-
trol lever in lift position for more
than 10 seconds when Hft arms are
anchored bessuse of possible damage
to pump.

CONTROL ADJUSTMENTS

117. MAIN CONTEODL SFREING AD-
JUSTMENT. To meet varying condl-
tions, the maln contrsl spring {2—
Fig. FOT5) should be adjusted as fol-
lows: Remove the pin connecting the
top link rocker (85—Flig. FOT4)} to
the wmain control spring adlusting
yoke (l-—TFig. FOT3). For normal
draft loads, turn the adjosting yoke
in or cut so that the main control
gpring can just ke turned by hand;

35

N-502-B GAGE

Fig. FO75—Yiew showing wiothod of odjuting draft comirel linkege. Sebechor levar (191

iy i drfr control posiHom owd comtrol lever [29) is cgaimd fop 3P on Quodrost,

Chamging dratt conrrel adlusmenr affects posttion comtrol linkage edjestment; odjast

posltion comtrol linkage afrer moking drafr control adlustmenty. Refer to Fige. FOT2 md
FO71 for legend.

then, turn the adjusting yoke either
way to closest borlzontal positlenm 20
that connecting pin may be refinstalled
in rocker and yoke.

For heavy drafi loads such as plow-
ing in heavy ooil, draff reactlon may
be improved by tlghtening the ad-
justing yoke a~-turn from nermal ad-
justment position,

118. CONTEOL LINKAGE AD-
JUSTMENT, Adjustmant of the drakt
contrel Hnkage may bLe made in an

-503 ARM

% “,m\“\

€
3

AR b - iy e

emergency through the pio shifter
plate opening with Uft cover on the
tractor, However, as adjusiment of
the draft control linkage also affects
adjustment of the position control
linkage, it iz recornmended that the
lift covet be remmoved from the trac-
tor gs ontlined i paragreph 121 and
hoth draft control and position con-
trol linksge be adjosted e outlined
in paragrephs 119 and 120 which
follow;
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118, ADJUIET DRAFT CONTROL
LINKAGE, Mount the remowved 1ift
cover assernbly rear end up fn a
large vize. Clean off any zasket
material adbering to 1lift cover and
attach the logatlng arm (Nuday Tool
Ho, N-503) to lift coyver snd insert
loegating pin through arm and Iift
artn aE ghown in Fig, FOT5, Tighton
yoke (1) to remowve all end play
from control spring (2),

Move the selector lever {189} to pg-
sitiopn neacly parallel with lift cover
mounting surfzee g5 shown, Move the
control lever (28) through range of
travel several tlmes te be sure there
i2 ho binding In linkage If hind
exists, correct the condition before
proveding further. Move the control
lever (26} against upper stop of
quadrani, Note: The upper stop I8 g
boit with an eceentele head; be sure
bolt is turned so that eccentrie lobe
is lowards oppasite end of quadrant,

At thiz time, the “draft” end of
the thickness gage (Nudey Toul No.
N-502-B) should just fit between the
machined shouldar on the control
valve and the liff eylinder casting,
If nat, ioosen jam nmut (50 on link
(491 and turn adjusting nut (51) so
that gage is a snug slip fit hetween
shoulder on control valve and cyl-
inder casting.

Hete: On sarly production NAA traciars,
the conirsl valve welulning ploie (85— Fig.
FOTA may nol permdt ineerilng the N-5p3B
gége In gop between control volve ghoulder
chd cylinder cosling, I this condilon 1
encountared, remove Lhe rataining  plate
whils making adjusiments to contral Unkeoge,

After obtaining correct draft con-
trol adjustment, tighten jam nut (50
—Fig. FOT5) and recheck adjustment,
Then, move control lever (20} through
range of travel several times and
recheck adjustment apgain, Variance
in adjustment would indicate binding
or wepr in linkage which should he
corrected,

CAUTION: It is poasible that one of severs]
absolste thickness goges Mudey Tool Nos.
N.502, N-502.A ond N-S02-A13 may atill be
In use. If #o, they shouki be dirccoded mmd
the proper gage. Nudey Tool MNo. H-502-B,
b ohigined,

If special Nuday locating arm and
thicknesy gage are not avallable, draft
conirol linkage may be adjusted as
fallows: Following general procedure
&g outllned in adjustment with gages,
pesition hydraulic Lift arms so that
pin bole in arm Is Y%-inck above

—-——-——T—-

P H-503 ARM
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Paragraphs 119-120

Py, FOTE—Yiew showing methed of odlusting position eommel linkags, Selector Teves

(1%} Is in pesitica comtrsl aud control lmewr [29) is plced ogalnst bottom sop ok

quodront. Alwoys adjiust draft comtrol linkoge before attempting ho odjust poshion cen-
trol linkage, Refer to Fig, FOTZ and Fig. FOTI for lngend.

Hasket surface of lift cover and ad-
Just linkage so that gap between
shoulder on contrel valve and lift
exlinder casting ls exactly 0.342 ineh.

After adjusting draft contrel iink-
age, adjust position control linkage
az outlined in followlng paragraph.

120, ADJUST POSITION CON-
TROL LINKAGE, Be sure thal draft
contrgl linkage is properly adjusted
an outlined in paragraph 110; then,
proceed a3 follows to adjust the po-
sltion conirol Unlage:

Move the selector laver (19) 1o a
position  wvertleal to iift cover ag
shown In Fig. FOT76. Move control
lever against lower stop on quadrant.
At thiz time, the “position” end of
the thisknezs gage (Nuday Tool No,
N-502-B) should be a snug slip fit be-
tween the shoulder on the control
valve and the lift cylinder casting,
If not, readyust lnkage a5 follows:
Hold the threaded plate (42 from
turning and loosen the jom out (43).
Turn position contro]l bolt (44) in or
out of threaded plate (42} to obtaln
vorrect adjustment; then, tighten jam
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Paragraphs 121-122

nut (43}, A thin tappet adjustment
wrench will aid in making the posi-
tion control adjustmeant as it wlll fit
in between position control spring
(45} and control lever [3T),

Hote: I olther dreht of positlon conirel
cijumment cannct be mode becouss o
lack of cdjustmen! thyeod length, the con-
frol linkage is wemm and/or bent ond musl
be repswed an gullned in poragroph 122,

If special Nuday locating arm and
thickness gage are not available, po-
sltlon cootrol llnkege may be =nd-
justed az follows: Followlng general
procedure as outlined for adjustment
with gages, positlon hydraulic 1ifi,
atms sa that pin hele in arm is %%-
inch above gasket surface of lift cover
and adjust lnkage so that gap be-
tween shaulder on control valve and
lift cylinder casting is exactly 0.432
inch.

After making draft and position
control linkage adjustments, reinstall
lift cover on tractor as cutlined in
paragraph 121,

LIFT COVER, WORK CYLINDER
AND VALVES

The Uit cover assembly includes the 16t
irock) shalt, control quadrant, wotk cylinder
and contro] volves, The cono] valves are
conlolned in the costing whizh s the
wolt cylinder, The hydroulic plmp pressurs
raliof valve s Jocated in the botom of the
bydraulic veservoir (Sse Fig. FOTT. The
symiem boek pressure vwalve In located In
the ressrvolr and 1a retained in the right
hand side of the center (diffsrestol
housing.

121, R&R LIFT COVER ASSEM-
BLY. Te remove the lift cover unit
from tractor, first remowve the trac-
tor seat mssembly and pin connegcting
the top link rocker to the main con-
trol spring yoke, Move the selector
lever to draft control {horizootal}
pogition and the contral lever to
lowest posltion on quadrant, Push the
lift arms down to force excess hy-
draulie fluid from work eylinder, Dis-
connerct 1ift shaft arms from W links
by removing the cotter pins and clevis
ping,

Remove the acorn nut (80— Fig.
FO74)y and back out the threaded
bushlng several turns to move the
back pressure valye assembly away
fram the lift cylinder casting Re-
move the cap screws from argund
edge of 1ift cover thet retain the lift
cover to center (differential) hous-
ing, Do not remowve nuts from stud

bolts that extend ithrough lift cover
and accessory plate, Pry the 1t cowver
loose from center houslng and remaoys
cover assembly from tractor.

When reinstalling the lift cover as-
sembly, be sure that all pariicles ot
the cld gasket are removed from hoth
1ift cover and center housing gasket
surfaces, and that gasket surfaces ore
smoath, Insert & new rubber washer
{wW—Fig. FOTE) in Elde of ovlinder
casting and make sure that the back
pressure valve ls properly positioned
as outlined in paragraph 126, Place
new lift cover gesket on center hous-
ing and cerefully lower the cover
azzembly into place. Ingert the cover
retaining csp screws and tlghten
finger tight. Turn the threaded back
pressure valve buehing in until valve
is firmly seated agalnat rubber
washer in side of lift cylinder and
ipstall end tighten acorn hut on
tushing. Be sure that copper gealing
wgaher Is in place. Then, tighten the
1ift cover retaining cep screws to a
torque of B3-T0 Fi.-Lbs,

122 OONTROL LINKAGE, With
Uft eover removed, remove the Lift
shaft az outlined in paragraph 124.
Inspect positlon control cam ob oyl
inder Lft arm (32—Fig. FOT3} and
pin “A" in contrgl arm (48), Renew
Mft arm end/or pin if excessively
worn, Disconnect control link (48]
from lever (A7), remove cylinder ae-
getnbly and lay it aside.

Remove yoke (1—Fig, FO72), main
control spring (2), epring Eeat (3],
support {43, felt (5} and plate ae-
sembly (6), Burface on plate (8) to-
wards inside of cover should be flat;
renew plate if plunger hae seated into
plate or if pin 18 loose, worn exces-
slyvely or missing.

Mote: I yoks (13 1 seized ko plunger (7,
dg not use sxcesslve force in anemptlag 1o
remove yoke: sxivnsive donsle 1> conirol
linkzge cowld occur M pin i plota (B
shears off. Apply hedl to yoke, uwss pene-
frofng oll on lhrecds or use oiber shop
welkods b remove yoke, Scme mewchanios
pﬂhrlnmﬂt-plmqormlnmbnwm
colls of main conrel apolng and rensw
pluncer fand yoke, # threaded part ol
plunger comoot be rsmoved). Apply Lubrd.
plote of slmllor wabiprood greass to thoeods
when megwemblng.

Remove zeli-locking nut (38—Fig.
FOr3) and washer from front end of
draft control link and fork assembly
(351, Note: Hold pressure againat
spring (38) to keep parts from flying
when nut (38) iz removed,
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Remove nut (28—Fig. FOT2), spring
{273 and wosher (28) from outer end
of control lever shaft {21). Unbolt
and remove lever (28) from frietion
plate (25), Slide friction plate from
shaft and remove Woodruff key. Note:
If friction plate is frozen on shatt,
consider the friction plate expendable
and break it from shaft with chisel;
do not batier end of ghaft, Remove
tha four cap Ecrews retaining the
guadrant (233 to 1ift cover and slide
quadrant from shaft. Remove ¢otter
pin and not from inner end of {om-
trol shaft and slide the control lever
(3T—Fig. FOT3) off of shaft,

Dieconnect aslector lever contrdl
link (47) from arm {48) and re-
move the contrg]l shaft and position
control Arm (48} with assembled
parts from Liff cowver.

Seleetor lever (19—Fig FOT2) can
be removed from arm (48—Flg. FO-
731 after removing the pin retaining
it to the arm. The arm ¢an be re-
moved from lift cover after removing
the detent essembly {15, 18, 17 & 13
—Fig. FOT2).

To disassemble the removed posl-
tion control linkage, place head of
bolt (44 —Fig. FOT1) ln vise and
hold threaded plete {42) from fturn-
ing while loosening lock nut (43).
Renew pin “A" and/er pln “C" in
control arm {48) ov renew artn If pins
are bent or damaged or U arm is
twisted.

Pay particular attention to the
draft contrel llnkage as any defect
in the llnkage wlll affect both ad-
justrnent snd operatlon of the system.
Renew the draft control plunger (7—
Fig, FOT2) if shoulder has worn down
where it contacts the plate (8) or i
pin hole where it attaches to control
link and fork assembly (35—FIg.
FOa) s elongated. (Fin should fit
snugly, but zhould net bind.)

Control Hnk and fork assembly [35)
should be compared to a new pert,
if possible, to be sure that thiz part
is not bent or twisted in any way.
Renew the pssembly ¥ pin hole is
slongated or if doubtful about
strplghtness of part,

Benew pin "B in control lever
{37) i pin is bent, Pin should pro-
trude far encugh from lever te comn-
tact askirt of plston (canhot he
checked unless 1lift ¢over and link-
age i assembled), Remew lever U
twisted or bent in any way, or H
plvot boles sre worn or elongated.
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Reassernble linkage and cover in
reverse of disamsembly procedure.
Tighten mut (38) untii seated against
shoulder on link {35). Leave lock
nut (43 loose until Unkage adjust-
ments are made after reassembly,
ERefer to paragraph 123 for resssam-
bling eylinder to 1t cowver,

123. E&R LIFT CYLINDEE AR-
SEMBLY. After removing the lift
cover aesembly as outlined in para-
graph 131, disconnect the control lnk
{48 — Fig, FOT3) from the control
Yever (373, Then, remove stud nuts
on studs extending through the ac-
cessory plate (13 —Flg. FOTZY and
cover (§). Remove the aecessory plate
from top of lift cover and the ovl-
inder assembly from bottom of cover,

Hede: Kt buctor Serinl Noo NAA-Z900,
the oocemsory plote (130 wam chemgwd 1o
uccommodate GT rings within the coetlng.
The "Q" nng relmning plate (0 '8 act
used cfer this production chenge ond is
agt available for service,  necmaaty Io =
new wlther the previous acoessory piote or
the "O" ring relulning plote, discod mating
porl cod Instedl the lmier \yps occeasory
plate. 0" ring usage depends upon type
of accessory piats wsed.

When reinatalllng Lft cvlinder as-
sembly on 1ift cover, always use new
gaskets (B4 and 64—Fig. FOT3), The
round gasket spacers {54) must be
of the exact same thickoess as the
eylinder gasket (B4); therefore, do
not sttempt to reuse old gaskets or
substitute gaskets of different material
In aither location,

Be sure that the gasket sucface of
baoth lift cover and 1ift eylinder are
clagn znd free of burre that would
prevent proper sealing, Remove any
burrs with a flat file, Place the gps-
kete on cylinder etuds and install c¥l-
inder in position on lift cower, Install
the accessory plate on top of cover
using new “O" rings, Inatall 118t eyl-
inder retaining nuots, being sure that
c¥linder 1= pushed as far forward as
clearance of studs in bolt holes will
allow and that the cap screw holes
in, accessory plate and lift cover are
allgned; then, tighten the nuts to g
terque of 65-70 Fi.-Lbs, Reronnect
the control valve link {48 to control
lever (37). Prior to Installing the lift
cover azsembly on the tracter, it is
recomnmendad that the econtrol link-
age be adiusted a:z outlined In pars-
graphs 119 and 120,

Kote: At waclor Serda] Ho. NAR-110273,
the L cylinder and it cover wore changed
in preduction to Incorporie xix cyllnder

rataining siuds insieca of the Hve ands
used previoualy. T - . 1ar produstion service
it cower has BiE w.. holes with the sixth
hole being elosed wilh an cluminum plug.
Culy the cylinder having five sruds is ovedil
able for mervice. when renswing the loter
Iype cylinder. Install the cluminuw plag
BA-Fig. FOFZ in unueed bole in 1
cover, Geslmls with sither Ave or aix balt
holes are avallable for aervice,

124. LIFT SHAFT. Remove lift cover
from iractor as outlined in paragreph
121, Remaye piston rod from eyMader
lift arm, Remove 1ift arm from either
engd of shaft and pull or bump ft
shaft and remaining arm from oppao-
slte gide of lift cover. Bushings (31—
Fig. FO73) fit Ioosely in lift cover
and on shaft, Shaft and 1t arms have
master splines to iosure ¢orrect re-
aszembly. Reverse removal procedures
to rejnstall 1lift shaft and 1ft srms.

Mete: Serview replocement U shaft may
e sherter thao ordgimol oquipment shod
und have cnly one thrsaded hole in sach
end of shoadt for it arm melcining cop
screws, Special selflocking cop zerews and
retoining washers ore Tequined to inall
thin joter type IR shedt. Tighten 1R grm
retninlay cop scyews evenly end only
enough 10 hold end ploy out of Wi shal
¢nd orm assembly. De not overtighten.,

If end of lift ehaft has two threaded
holes far lift arm retaining CRP SCrews,
tightenu all cap serews sefurely and
bend tabe of lock plate against cap
screw heads,

125. SYSBTEM RELIEF YALYE.
The relief wvalve iz located in the
presjure passagewsy in bottom  of
center heusing (See Fig. FOIT). To
renew the relief valve, first remove
the lift eover as outlined in para-
Zraph 121, drain the hydraudic fluid,
remove the relie! wvalve baffle and
remove the pump pressure (amall)
tube if equippad with vane type pump
or the hydraulle tube and manifold
assembly If equipped with a piston
type pump, The pump rellef valve can
then he removed by driving the vaive
downward out of center housing.
Note: If tractor is split between cen-
ter houslng and transmisgion for other
zervice, the lift cover does not nesd
to be removed to rensw pump relief
valya,

Lrive new valve (Sse Fig FO)
up through bore in center housing
until shoulder (3} on valve {5 sentad
againgt center honsing, Install the re-
Hef  walve baffle, reinstall puamp
tube(z), refill regervolr and reinstall

Paragraphs 123-124

Fig. FOT7—Y¥lew showing locaticn of sye-
tem rolief valve [(8Y), ond hydroullc pres-
mre tyhe (B0). OF level dip stek Iy of

(831, Rellef volve bulfle is net shown.

Flg. FOTE=—V¥iew of removed sysrem relisd

voive. Latewt rype walve has zix afl dk-

charge Boles; only threw ars visible. Showk

der (5} refains valve in cester hamsing
cating.

the lift cover assembly as outlined in
paragraph 121.

Note: The pump relie! valve o pre-sst ot
correct relisl pressore ol the foctoery and
peled with o drop of solder. De nst ot
tempt to rezer the melled valve pressure:
renew valve axsembly ¥ volve i mal-
functicning.

126. SYSTEM EACK PRESSURE
YALVE. The back pressure valve
(00—Fig, FOT4) maintaing approxl=
mately 40-45 psi back presgsurs with-
in the systern when the control valve
iz in peutral or lowering posftien.
This back pressure 18 required to op-
erate the unlosding wvalve to direct
oil ta the lift eylinder plston when-
evar the control valve i placed in
rafsing position,

The back pressure valve {5 located
between the right zide of the cetter
{diffarential} bouszing azod the Lft
c¥linder, It is retained by a bushing
on the valve that is threaded fnto the
glde of the center houalng. The back
pressure valve amsembly can be re-
moved after removing the Uit cover
azzambly a8 oiitlined In paragraph
121, The threaded bushing, bushing
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Paragraphs 127-129

ratgining enap ring and bushing seal-
ing “0Q" ring are available for service;
otherwlse, tha wvalve iz zerviced as
an assernkly,

The open end of lhe back pressure
valve discharge tube must not be lo-
cated near the pump suction tobe
opening in the botiom of the center
houeing, To insure that the wvalve
stays in proper location when rein-
#taling the lift cover assembly, & clip
(81} on the tube 12 placed over the
top front stud bolt (5) that retains
the inspection (dip stick) cover to the
right =lde of the center housing. This
stud hae longer threpds than the other
three cover retainihg studs and ex-
tends inte the center housing. Do
not gecure the clip with a nut.

127. OVERHAUL LIFT CYLINDER
ASSEMBLY, To overhgul the 1t o¥l-
inder sesembly, first remove the o¥l-
inder mesembly as outlined in para-
graph 123, As service of only cene
component of the assembly may be
indieated, overhaul procedure for each
component 1§ outlined in the follow-

ing paragraphs:

Mote: The omgingl productlon MAA hy-
draulls sysiem valves were chonged i o
modilication progrom  to  impreve  perfor
mones of the aystom. Although el wactorns
should beve the loter bype valves, it L
prasible thal some obaclate pars may Ia
{cund when sstvicing the tactor Uit system.
% the cootro]l valve ond bushing, unleading
valve ond bushirg, check valve sect and
valve, cylinder sclaty vaive, nyatem voliel
valve or bock pressure wvalve do oot o
respond to the vlews shown of desciplions
included I the texti of this secton, Lhe
parts should be diecarded ond the loter
type parts {tsteiled.

128. PISTON AND SEALING
RINGS, To remove the piston from
ovlinder bore, direet low pressure air
into the pressure passage to the pis-
ton. Inspect piston and ¢ylinder hove
for scoring or other defects that weuld
damaga piston seallng rings and re-
naw plston and/or cylinder as neges-
FATY.

Wote: 1f piston seoling rings are bhodly
domoqed or completsly misalng ond platan
ond cylinder bore are smooth, i con be
assumed thot piston sidrt is extemding far
ancugh in Ll pesition to wxpogs the secling
rings @od they are belng cul when e
entering oyllader. Reder to Fig. FO73: I pis-
ken s origingl production ("8 fype. dlscd
piatan ond fastall lazier ssrvice reploosnment
platon (“B"h. CAUTION: D nol attempt ta
remove the biock protectve coatng from

40

Fig. FO79 — Yiew showing
early type “A" pliton and
later Fype "B° pigen, D"
ring greove of "B pisten &
tleser e head of plisron
which beips prevent damoge
to pistes teoling rimgy.

ihe new pervice pieton; the coating la op-
plied to provent the plstan frem scoring oyl
inder wall durlng breck-ln pected.

Spak new legther back-up ring
{Tl—Fig. FOT3) in bydraulic oll to
soften leather prior to installing ring
on plston. Tnatall leather ring with
rough side of leather towards front
(clozed’ end of piston. Boll the rub-
ber “O" ring over front end of piston
inte groove In front of the leather
ring.

Nole: Installation of the lemther rog con
be difficull =% the leclbsr must be sretched
over the plston skirt, Svine mechanion preder
1o ploce the lewther rng cm the cutside of
a small band type ring compreassr, expand
the compremscr over 'he piston skt owd
plide the Ieather ving onlo the platon.

Be sure the piston and cylinder
bore are clean, lubricate piston and
cylinder wall with hydraulle fluid
and push pleton, with ¢losed end for-
ward, inte cylinder bore, A ring cotn~
pressor may be dsed to aid in piston
installation; bowever, the end of cyl-
inder iz chamfered and trouble is
not uwaually experienced,

120, CONTROL VALVE AND
BUSHING. To remnove the cootroel
valve, first remove the retalning
plate {§5—Fig. FOTZ) and withdraw
the contral valve (G3) and Hink &s-
sembly. The contral wvalve retorn
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spring {57} may be removed at this
time., After removing the cylinder
baffle plate (59), the conirol yalve
bushing may be pressed out towards
open end of eylinder.

The cylinder casting 1= eclor coded
wlith & paint spot adjacent to the con-
irol valve bushleg bhore, The coloy
cocde indicates the control velve out-
stde diameter eize range for use In
selocting new bushing. Install a new
cantral valve bushing having a blue
eolor code 1f the palnt spot on the
exlinder iz elther white or bue; in-
stall a new bushing having a yellow
color code 1f the paint spot on the
eylinder adjacent ta the bushing bore
is yellow, To install bushing, ineert
chamfsred end of bushing (See Fig.
FC80) Into front {closed} end of eyl-
inder and press bushing in until flush
with machined gurface at rear {open)
end of cylinder.

Hole: The control valve bushing may be
tameved ond installed with o speclal tool,
Nuday Tool Mo W-508; ¥ tool Ik net avoll
chla, the bushing may be removed ond
ingtallad In o preas providing o properly
sized, amocih sleeve ls used when proesing
the bushing frotn the cylindar.

The fit of the control valve In the
bushing requires extremely close
tolerance and the proper size valve
must be selectad by trial and error
ag follows: Do not attempt to £t valve

£ig. FO#0—Yiew of contral valve spool ond control valve bushing, Comtrol vebve laad “L"
covers port “P" N Gushing vetalning ofl i HEt cylinder: contvol valve moves to Ieft whem
In loweriag pesiton opeaing part "P" allowisg oll from cylindar to retwrn to sump fhreugh
hoky “H® drilled through rhe kollow coatral valve spoel. Qil flawing frem righr end of
sponl is discharged to sump through the cylinder baffle plate [EP=—Fig, FO73}. Inspect
comrol valve far sreslen In approzimate location of arrow pointiag from "L".
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in bushing prior to Installing bushing
in cylinder. After bushing iz pressed
intz eylinder, lubricate a new contrel
valye with hydraulic fluid and fnsert
the wyalve into the bushing For a
proper fit, the valve zhould require
l{ght pressure to move wlthin its
rormal range of travel but should
not 3how any bindlog tendency, If
valve tends to stick in bushing, select
a maller diameter velve for trisl
fit; if valve moves in bushlng with-
oui any noticeable drag, select a
larger diameter walve for trial fit.

Hela: Conirol walve spools s aveilable

in Vhroo aize mongss and are golsr coded
white, Blue and vellow Indirating. in endar,
small, medium mmd laonge diometer elre
ranges. Az the coler code indicmes a slae
range only ond o dicmater of volves mar
7Ty within D.000Z L & alze range, & &
pesdble that o valve may fit propedy whils
nather valve of the same color code mey
be sither loo tight or 100 loose o it i ke
uwhing.
CAUTION: The rcolor ecode on the combsl
h_:lv. buahing Indicaten the alae mmge o
thauul:idﬂdhmurdthhmhlngnnlrm
has no relarionshiy o the tlse or color cods
ol the contrel valve spocl. Do oot aitempt
to fit o control volve by a bushing by mereh-
g color codew,

In scme Instances, to abtaly proper
£t of control valve to bushing, & num-
ber af valves may be iried without
chtaining proper fit. It the supply of
contrel valve spools avallabie hpve
been tried withaut chtaining a proper
£t and another new bushing of cor-
rect ¢olor code Ly avallakble, it is ade
visable tg install n different bushing
in the evlinder and fry the fit of
control walvwes again rather than to
obtain more hew control walves, It la
probable that two bushings of the
sama color code (outslde dismeter)
will have different Ingide diameters.

After proper slze of wvalve is se-
lected, remove link from old valve by
grinding off end of rlveted pin. In-
stall ¢ontrol link on end of new
eontrol valve using new rivef, CAU-
TION. Take care not to strike the
contrel valve whlle peening the end
of the rlvet as the valve material L
very brittle and even a light blow
tould break one of the prongs off of
the wvalve spood.

Relnstall baffle plate using new
gasket, Drop conirol walve rehun
spring Into bughing bore snd insert
Mbricated control vslve in bushing.
Install valve retalner plate.

MILLED FUAT

st

Fig. FOOI—Yisw of walocding valve (61) and unloading vabey bashing 162). Milled for

on bushing must be aligeed with the two threaded holos in the coairsl valve casting 43

shown in Fyg. FO82. Chamiered ead (G| of bashing should b Aush with machinad sar-
focu ar open end of (iR cyllnder,

130. TUKLOADING WVALVE AND
BUSHING. The unloading valve 15 a
ehuitle type valve deslgned to rapidly
direct the flow of ofl from pump to
lift piston during a dratt correction
or when It iz desired to raise the lift
arms and to rapidly unload the pump
to prevent over-travel of the Ut arms
affer a draft correction, When the
control valve spool is in neutrsl or
lowering position, il pressure created
by back pressure valve iz directed
to stem side of unlvading valve piston
with 1 pressure on unloadlng valve
piston head, 'When the contral wvalve
Is rnoved to lift posltlon, back pres-
sure in applied to hoth sides of un-
lpading walve platon, snd due to
smaller ares of stem side of piston,
the uniogding valve iz moved to rear
to block the by-pazs from punp to
réservoir. Ofl from the pump is then
directed to the 1ift piston. When con-
trol valve is returned to neutral, afl
preasure on unloading wvalve platon
head is released and pressure on stem
side of piston returns the unloading
valve to by-pass position,

To remove the unloadlng wvalve
from cylinder, first remove the con-
trol valve retaining plate {55—Fig.
FOT3) end the eylinder baffle plate
{59}, Tlsing & long thin punech or
drift, drive the unleading walve (61)
and plug (38) forward out of closzed
end of it ecylnder. The unleading
valve bushing may be removed by
piesslng the hushing towsrds rear
(open} end of e¢ylinder, The bushing
may he removed using a speclal tool,
Nudey Tweol No, N-508, or i & prese
uslng a smooth sleeve of proper Ai-
ameter and length,

The eylnder casting ia colar coded
with a paint spot adfacent to the un-
loading valve bushing bore. The ecclor
code indicates the bushlng outside
dlemeter range for use in zelecting a

new bushing, If the color code (paint
gpot) iz white or Blue, Inztall a new
bushing having & blus colot code, If
the paint spot §s yellow, tnstall a new
bushing having a yellow paint epot.
To Install bushing, logert chamfered
end (See Flg. FOA1) inte the bore at
front (closed) end of eylinder and
presgs hushing In untll flueh with ma-
chined surface at rear (open) end of
eylinder. CAUTION: When Ingertlog
bushing into bore, be gure the millerd
flat on the hushing is aligned wilth
the twe threaded heles In cylinder
ag chown in Fig, FO82, IT positionesd
otherwise, a leak snd malfunction of
the lift system will resuit,

Only gne size of untoading valve 1=
avaflable. Labricate tha walve pnd
insert it in tha bushing prlor to lu-
stalling "0 ring in grogve (G— Fig.
B1) on valve piston. The velve should
meve freely in the bushing withond
bind or drag. Withdraw the valve and
lngtall “O" ring, The walve ghould
ther fit in the bushing witk a slght
drag fit. “O" rings may vacy in gize
slightly and selecting sanother “O%
ring of same part nember 18 indleated
If valve binds or ho perceptible drag
due tg “O" ring 1= noted.

CAUTION: Do ned use an ™" oeog of un
known ¢quolity on unloading wvalve plston.
Some "Q" ring moterizls may expend dus
1o conieeet with hpdraulle ol whils other
mariarials oy . Either condidon &
likely to touse mollonction of the hydrombe
Syabum.

After unloading valve and bushing
are instplled in cylinder, drive plug
(H—Fig. FOT1) Intt bore pt fraont
{closed) end of cylinder, Imstgl! the
control valve retaining plate and cyl-
inder haffle plate using B new baffla
plate gasket. Mote: Only one size of
unlsading valve plug 1z avallakle for
service,
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Fig. FO82=—Yiaw of ireat (closed] wad of

the hydraulic litr eylinder. The milled flor

on the unloadig valve bushkieg mast be im

stalied in line with the rwe Hrcoded holes

{H] o shown, Alss shown are the condml

valve bwshing (54) ond tee check valve
seat [43]).

13l. CYLINDEE SAFETY VALVE
AND SYSTEM CHECK VALVE, The
cyvlinder safety valve (80—Fig. FOT3}
1s threaded into a bore at the ma-
chited rear foce of oylinder castlng
and retmins the system check walve
(55), check valve pllot (87} and check
valve spring (883, The safety valve is
garviced only as an assembly Includ-
ing the rheck valva spritig and check
valve pllot as shown in Flg. FO83.
It is possible to renew the safsty
valve without firet removing the Uit
cover by working through the pie
ghifter plate opening in left side of
center housing, Take cave not to loose
the check wvalve (steel ball}, check
valve pilot or check valve spring. Be
sure that there L8 oo pressure in oyl-
inder before removing safety wvalve.

The safety valye iz pre-set at 2704
psi at the factory and the adjustment
iz sealed with a drop of solder, Do
not attempt to repeir or reset the
safety wvalve: tenew the wvalve U it
lepks or if pressure setting is not
correct. The valve is deslgned to op-
erate only due to shork loads imposed
on the cyllnder through the 1t link-
age. The eafoty wvalve may be bench
tested by using a high capacity hand
pump (such ak an injector tester) And
8 3004} pei capacity gpage.

To remove the check valve zeat
{83), remove 1ift cylinder as outllned
in peragraph 123 el remove baffle
plate from front (closed)] end of ¢yl-
inder, Remowe safety walve, check
valve spring, check wvalve pilot and
check valve {steel hall); then, uzing
a long thin punch or dritt drive
check valve seat out towards front
end of cylinder, The 90 degree check
walve seat has aproximately 1/64-
inch, chamfer and should be renewed
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Fig. FOS1—Y¥lew showing ¢heck valve sear (63}, check valve {85), chach valve pilet

1473, chack volvs spring {48) cnd cylinder safery volve (%] in order of amsembly.
Closed sad ICE] of chech valve seat shoyld be lastolled fiwsh with mackined wrface ot

tloaad emd of bifr cylinder o3 shown In Fig, FOX2,

chack walve {7/16-inch =teel ball} If
if chamler becomesx exwceszive or seat
hecomes chipped or rough, Renew the
damaged in any way.

When renewing the cherk walve
seat, install new seat having & blue
color code if the palnt spot adiascent
tp the check walve bore on cylinder
cesting is white or blue; install seat
having yellow color code if the pslot
spot on the cylinder i yellow., Do
nat allow the new zeat to become
cocked in the eylinder bore while
deiving 1t in bore at front (closed)
end of cylinder, When properly In-
stalled, the closed end of the seat will
be flush with the machined surface
of cylinder a5 shown in Flg, FO82.
Drop steel ball into zeat and install
cylinder safety wvalve with check
valve spring abd pilet attached as
ghown in Fig FO83.

PUMP AND DIL TUBES

A Wickers vane type pump woas ussd ou
arlgingl production squipment oo the NAA
tractor hydraulic ayztsm. Output of the vane
iype pump was vorloble Fom  1.25-4.8
G.FEM" by tuthing the Hy-Trol Imob (17—
Fig. TO87 on the pump.

A loter Ford designed plalon trpe 25
GPM* pomp [See Flg. FOBY) s now avall-
able as o servics eplocenent for the vane
iype pump. Instollation of the pleton bype
pump retuines diffsrant hydraulle pump socs
lon ond pressurs tubsa ond o diferant en.
gine oi] prassure guga lne and fittngs thom
userd with the vane typa pump.

Hote: It t8 possible b iastall on the mods)
WAR tmoctor @ 4.0 G.FM." plsion typs pomp
thot & dealgmed for loter Foed tiooctors o
guiglde and meuntng dlmensions oo dent-
ezl b the 25 GEM. pump. Howewor, this
12 not generally recommended on the higher
capacity pump moy couse the hydroulic
SYHNEG 10 over-mamact In draft control. Use of
the 40 GPM. pump i desirable coly in
cortaln Inalonces wuch an operaing Eoat
end loaders, #c.

*At 2000 sngine RFM, (100 psi

132, B&R HYDEAULIC POMFE, Re-
moval procedure ls az follows: Dis-
connect Progfmeter cable, If equipped
with a live power take-off clutch,
lopsen jam put on pto pump adepter
and disconnect hoth oll linex at pta
pump. Disconnect suctlon and pres-
sure lines from hydraulic pump; then,
unbolt and remove pump from trec-
tor. Unserew pto pump from rear end
of hydraulle pump if s0 cquipped.

BReinstall pump by reversing re-
meaval procedures. It s heipful in
priming pumyp to fill it with oil prior
te ingtelling pump on tractor, Pour
ofl into inteke opening and turn pump
in directipn of normal rotation until
pil comes out pressure opening, If
pump does not prime Itself readily
after startlng engine, one ar more of
the following methods may be used
to prime pump: (1) Loosen plug in
front cover of pleten pumps or plug
at lower front corner on left side of
center housing if eaulpped with a
wane type pump and turn engine 9ver
with etarter until oll flows; {2) Apply
air pressurs momentsrily into oil
regervolr through oil dip stick hole
while engins s running; or {3) head
tractor down ramp or raise rear end
of tractor while engine is running,

Note: [ lnstolling « piston type pump o8
a rephoement tor o vane trps pump. fellow-
ingltapuund.puumﬁbnllhmﬂdbinu-d:
Drain hydraulic reasrvoir cud removs pump
tubws drom boltom of canbin houslng, Remeve
existing sngine ofl preasure gage linp and
finings and loskal] line ond fittinge desiomed
fer use with pleton pump. Loy o clath over
ol pressure gege line fting in side of
snglne block; then insioll pump oo mount
g boes uming one new guxket. Grodunlly
tighlen Vhe moutting bolia; if cloth commot
be removed om the bolts becomus fdght. there
i not suiisient clezancs betwesn the pomp
and filing, A amoll amount o clearance
may be gained by 4rinding muztesial fresn
#iing of pump. In some Instonckd, ooR-
siderable inletierence in wocounterad. In
these cosss, the goge lne fiting must be 1
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moved lign sngine biock, boae on bk
ground down ond the thredds sut deaper
in the hiock. Any cuttigs from this opers-
ticn ron be fOushed out by stortivg snglne
batore reinatalling Btting, CAUTION: Tighten.
ing pump down Hghily whers there 1 in-
terference betwesn pump and ol pressurs
gage line Attiny moy couse breakoge of
pubtp drive hoasing ot bell holes. on ol
lsak or nobsy pump drive geoe. After
making certuin thel oo Interference sxints,
complHe fe-lostollotion of pump and oxeo-
cioted ports,

133 OVERHATL YANE PUME.

Note: Rather thon make sxiensive repois
on the voue Iype pump, It i recorciendad
that 3 piston type pump be fnstalled due to
femparative cosls ond exiended sorrice s,
S=2e note lolowing peragreph 132,

Disassembly of the vane type pumg
iz evident. from examination of the
uzhit and reference to the exploded
view of the pump in Fig. FORT, Note:
Pump iz shown inverted from mount-
ing position on tractor.

Carefully inspect for wear st the
following polnts: Internal diameter of
cam ring (21}, fit of vanes (23) In
rotor {22}, flat surface of pump body
(31) end pressure plate (20}, ofl seal
wontact surfsce mnd splines on pump
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Fia, FIS7—Components of erigimal production

1. Freafmater dvive 1. GasHnl

2. Prootineter drive 8. Gnp serew
3. Cap serpw S BManiigdd
4. Gamr 10, Geagload

% Mounting houalbg 10T Mg
4. Bguare ker 13. Cup worsw

e
j
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Fig. FOES — When imstalling pamp thok
oil weal e o too! that comacts caly the
outsile diomerer of seal,

shaft (26} and check shaft bearings
(271 and {303,

A gervice repafr kit congleting of
a new, wider rotor (221, vanes (283,
cam ring (21) and longer inanifold
{8} has been available for some Hme
and has probebly been installed in
rmost vane type pumps. Also incloded
in the kit iz & wire spring ring that
s to be placed between the pump
pressure plate (20) and cover (143,
If equipped with original produection
narrow cam ring, vanes and rotor,
frant end of ahaft (28) will be almost
flush with fyant face of rotor when
pump cover assembly and pressure
plate are remaved from pump, If the

. Flaw contepl valve 2i. Pump retar
(ndjugtatle) 1, Rotar vans {§il}
CET g

1]
=5
I
H

Fg. FO§4 — Pump reter vones should be
instalisd with reesded edge sutward.

Iater wide vane kit has been installed,
the front end of shaft will be slightly
more than 3/16-inch below flush with
front face of roter.

Lubricate pump parts in hydraulic
uil prior to reassembly and reassem-
ble uzing all new “0O" rings, gaskets
and zeal, Install the sep] (297 with
the two small drilled holes in seal
shell facing rearward (lowards pumi
drive gesr). Install pump cam ring
{2l1) with arrow on side of ring
placed in direction of pump rotation.
Reinstall pump as ovtlined jn para-
graph 13%,
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vane typa panp used s NAA bydraulic systeo.

- Pamp cover 16, "0 ring
- Flow conimol plunger 20, T'rosaurcs Liata
- Spring fot pluoger 15 X1, Hiog for rogor 22

. Diowa) pin B, Bpacer

. Soap riog Stk SHaft nend

. Fwmp ahaft Al halt lioer barTing
+ Zhafl suter beoring 31, Pump body
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Flg. FOB9—Crows-sectional view of piston type pump svoilabte for service instollation on
the WAA troctor.

134. O¥YERHADL PISTON FUMPF.
Refer to Fig, FOS and proceesd &8
follows: Remove pump as outlined
in paragraph 122, Clamp pump in
vise and remove the four cap 8CTews
retaining drive hounslng assembly to
pump body, and remove the housing
and drive assembly (See Fig, FO80}.
The wohkhble plate and wobble plete
bearing assembly will fzll from the
shaft when the housings are sepa-
tated, Extract the six pumping pls-
tons pnd piston return springs, He-
move the gix cap screws retaining the
front cover to pump body and care-
fully prv cover from body, Take care
not to lose the six inlet valves (eteel
ballzss and walve springa, Inlet valye
geats may be remeoved from the pump
body using a Nuday Seat Remover
Tonl Mo NCA-BH-G or equivalent.

Remove the hex head or Phillips
head serew retaining the valve plate
to front cover.  Then, using a stralght
drift or punch Insarted in the over-
size bolt in gover, drive wvalwe plate
from cover. Be careful not to lose the
gix outlet wvalves {zteel balls) and
springs,

To disaszemble drive end of pump,
remave tha Proofmeter adapter from
repr end of honsing and the slotted
hex head cap screw and lockwasher
from rear end of pump drive shait
sing a leng thin pench inserted In
hellow end of delve shaft, drive the
shgft and bearing aserobly oot of
howsing and remove the pump drive
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gear, The drive shaft may be equipped
with either & doukle row ball bearing
assembly a3 shown In Filg, FO&Y or a
tapered roller hearing aad & neadls
bearing 25 illusirated in Fig. FOO2.
Method of further dissssembly of
elther type drive unit is obvious, Re-
new the double row hall bearing if
dtive chaft shows any tendency to
roclk in bearings, Shaft on later fype
drive unit should it without side
play in needls bearing, but normal
wear in tapered bearing is taken up
by end thrust from pumping pistone.

Carefully clean, inspect atid rensw
parts as necessary. Pistons must fit
freely in borey and although a close
fit of pistons to bores iz desirable,
conslderable wear can be tolerated;
whereas, & binding conditlon sahmet

A pump repair kit contalning all
necegsary  gaskets, “0O" ring, drive
shaft segl, inlet and owutlet salves,
valve springs, inlet valve seals and
pisten return springs Iz availakle or
the necessary peris may be purchased
geparately, If using fhe repair Ikt
diseard the piston refurn springs and
pummp body to valve plate gashet not
applicable to the size pump belng
averhauled, In additlon te the parts
Included in the repalr kif, le it reec-
mmrnended that the valve plate be
renewed also,

When renewlng drive shaft seal, It
la recommended that the spring
logded lip of the seal be installed
towards the drive gear (resr) end

Fly. FO?l—Alwoys remove the drive hows-

ing oud from pomp firct ond Dstall lowt

when servicing pives Wpe pump. Thin

will aliminare pressare from piston Jpriegs

intevfariag with removal akd insrallotion of
head end of pamp,

of the pump instead of towards the
front a8 shown in Figs. FOBS and
FOa2. The seal Is located on the suc-
tinn side of the pump. Lubricate the
Hps of the shatt seal with Lubriplate
or simllar grease when reassemblng
AL,

Reassembly procedure 8 az follows:
Install inlet walwe seats with sharp
edge out in pump body using Nuday
Seat Driver Tool No. NCA-BH1 ar
eguivalent. Press double row ball
Learing (or tapered roller besring
cone, if =0 equipped) onto pum} drive
shaft. Install needle bearing, If so
equipped, in drive housing. Note:
Press on lettersd end of bearing cage
only, Drive new seal into drive hous-
ing with spring logded lip of Eeal
towards drive gear. Lubricate lips of
seal (and needle bearlng, if so
equipped), witk Lubriplate or similar
grease, Position drive gear in housing
with flat side to front of pump and
insert drive shaft through bearings,
geal and drive gear, Install and tighten
the slotted head cap serew and lock
washer ln rest end of drive shaft and
inetall Proofmeter adapter using new
gaslat,

Place the pump cover in a visa with
tha wvalve face upward and install
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Cpmapedeaderadtd

Fq. FOMT—Maocs olignmest mark as shawe
and use fwe bolts av gmide piny when i
salling sutler valve plote in front cover of
pump. Rotalning screw may be eithar o hoy
hetrd cop screw or a Phillips screw.

valve plate o cover gasket. NOTE:
The alignment marks on the valve
plate and gaskel mist be positioned
at the bolt hole at the manifold outlet
a3 shown In PFig. FO81, Asgemble
the ouflet valve springs and balls
into the putnp cover gnd position the
valve plate over the gutlet valye balls,
Insert the center retalning capscrew,
and making sure that aligrnment mnarks
are properly registered, tighten the
capserew. Apply & small amount of
grease on the valve plate gasket and
position the gasket on the valve plata,
Place small end of inlet valve springs
on inlet valve stop ping and remove
cover gssemnbly from  wise. Clamp
pump Bedy in wise gnd insert inlet
valve balls, Carefully position cover
over pump body and check alignment
of springs, Secure cover and tighten
the vapscrews to g torque of 40 to 50
Ft.-Lba.

Invert the putnp and insert the
piston return springs in the piston
bores. Coat the pistons with s light
coal of oil and install same with the
erowned end upward, Install new “0"
ring in pump body groowve, Positlon
wabble plate bearing and wobble
plete on the pump shaft und while
holding the wobble plate in position
install shaft and housing assembly as
shown in Fig. FO8), Apply sufficient
pressure on end of drive housing to
start capscrews snd tighten the cap-
acrews to a torque of 40 to 50 Ft.-Lbs.

Fig. FO%2—Loter production of the plidtn

fYP« pulp incorporates a tapared rolior

beatity and a meedie roller byaring. Baor-

g arnd sea! placement Is as shown, Reder

to text lor recommendation on weal -
stollatiae.

135. HYDRATULIC TUBES, Q5 trac-
tors equipped with a vane type pump,
individual suction and pressure tibes
connect the pump to the hydraalic
reservoir {differential centar housing).
On {ractors equipped with a piston

Fq. FO¥5 — Expleded view of two-woy remets contrel valve that was aveilable os o

Paragroph 135

trpe pump, the pump suction and pres-
sure lines are permanently attached
te a manifeld which bolts 3 Lhe pump
but hgve separate attaching manifolds
at bottorn of differential center houg-
{ng. Tube manifolds are sealed with
"3 rings, Early production tubes for
vane type pumps reqguire spacers &g
the manifolds have no grooves for
0 rings,

In addition to the external tubes, a
pressure transfer tube (38—Fig. FO
74} s lucated internally in the center
housing. The pressure transfer tube
may be removed when hydraulic lift
eover and hydreaulic pump pressure
tube are removed by driving the tube
upward ouf of the center howusing.
Apply Lotite to ends of new tube
before driviong it into place.

HYDRAULIC ATTACHMENTS

Many dliferent bhydroulic attochments
hove bwst avalobls for the model NAR
Ford trocter ond rpoce gvgiloble doss net
perinit complele coverage of oll rcontrol
wolvey aod cylinders thed moy be found on
thase troctors. The two conbol valves dia-
cussetl in porographs 138 and 107 were
ovallabie for fleld instolloficn of the Hme
the MAR wpeactor wom in producten wmd

atemssory for modsl MAA troctors.

1. Shuiclg valve I, Wasler
2, Chech valie aeal 1. Bpriagy

4. 20" Angg M. Enap ring
4. Chack ball Y Cup

I, Epring gulda u 0 Eng
A, Brriag 14. Retaloer
T, Bpring retainee 15 Lavar arm
LRI J1.T

. rAank

1+, Pin

18, Contral |over
1. Flo

20 l'lug

=1. Eva ball

X Fln




Paragraphs 136-138

Fly. FO% — Ixploded view of "Selec-rol” valvw Hhat wav avoileble o3 an sccomory For
MAA fractory. Yolre permits oparation of sisgle oeting remots eylinders from Froctor

1. kngbk

2. Beal

3. Fnap rlng
1. Waslier

Fq. FO?? — Exploded vinw of doubls-acting remote cylinder. Cylleder hos 2%i-imch
bore oud B-inch stroks, omd devclops 7500 pounds vhrust ot 2000 pal. Cylinder moy be
converted to singk-octing eperotion. See paragraph 133,

- Crilnder Ll
. Iiston rod

. Platon

UL

. Catter pin

o ko=

A5

Tifr mystem conirel vabor.

I, Datent apring
Ho Lwekenrt Ll

. Delent slogva

. U0 cing

. U'noking gland
Fu
a

11

Bual
Relaining ring
Sirske adjusliog plate

| j /3
§ v 2 1

B Dlue
H, 3 rng
iln, Suwp ring

14. Siop plale

13. Ftroke adlusting roda
14, Locok niote

17, Yoka
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srvicw ports coe sdll avcddlichle for theee
units, The twowory memcis crlinder dia-
cussed in parcgraph 138 i sl gvallgble
o cumplabs cossmbly

136. REMOTE CONTEOL VALYE.
Refer to Fig. FOS5. Altbough this
valve is o longer avaiflable ag a com-
plete assembly, many may adll be
foyund in service. All parts are avail-
ahle for service except the control
valve hody and the confrol wvalve
sponl, Disassembly procedure v evi-
dent from the exploded wiew shown
in Fig. F95. The wvalve 15 naot
apuipped with & separate relief valve;
refer to pavagraph 12% for Lnforme-
tlan on the system rellef walve,

137, “SELEC-TROL” YALVE. Kefer
te Fig. FOO8. The “Selec-Trol" valve
i5 used to direst flyjd flow from the
iractor hydraulle pump to either a
ong-way remole cvlinder or to the
tractor hydraulic sysiem, The tractor
hydraulle lift control lever 13 utilized
i operdate the one-way remote eylln-
der; therefore, noc pressure can be
directed to the remote cylinder Lf the
tractor 1ift arma are at exireme top
position as this places the tractor oon-
trol valve in neuatral positios. Dis-
aesembly af the “Selec-Trpl" valve Ix
evident fram exgminatlan of the unit
and from reference to the explodsd
view shown in Fig. FO.

138. TWO-WAY EEMOTE CYLIN-
DER, Refar to Fig. FOST for exploded
viow of cylinder. Disassembly and
overhaul procedure I evident from
examination of unit and reference to
exploded view,

The cy¥linder may be converied for
use as g single-acting cylinder by In-
stalling & hreather, Part No. 230225,
in the plston rod end port.

The cylinder porta are %-inch plpe
thread. In cage of leakage at the port
threads, ingtal] & sealing nut, Part No.
BANN-BE48-A, an the hose connec-
tions and, after tightening connection
in port, tighten the geallng nut down
sgainst the port boss. Install nant with
nylon face towards the cylinder. The
port boss may have to be flled flat
on some cylinders.
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