-
z

5-Speed
August 2002

ZF TRANSMISSION
MODEL
S5-42/S5-47/S5-47M

SERVICE MANUAL






07-03B-2 Transmission, Model $5-42 2F 07-03B-2

DESCRIPTION AND OPERATION (Continued)

The transmission features an aluminum case (7005) NOTE: For vehicles equipped with the 7.3L Diesel
; with an integral clutch housing. Because of the Engine, this transmission requires use of synthetic
[ aluminum case, the tapered roller bearings of the MERCON?® (Ford part number EGAZ- 19582-8B, or
| transmission shafts must be fitted under preload. This equivalent meeting Ford specification
is because heat expansion of the aluminum case is ESR-M2C 163A2) Multi-Purpose Automatic
greater than that of the steel alloy mainshaft and Transmission Fluid or equivalent. '

J countershatft cluster gear (7113). If the bearings were
“| notpre-loaded, this would result in excessive end play
when the case expands in warm, loaded operating

.| conditions. The transmission also features shrink-fit

l gears on the countershatt cluster gear. Shrink-fit

] gears are connected to the countershatt cluster gear
by friction only, rather than connected through splines.
Hnmarisheatodandﬁghﬂypmsudomam
countershaft cluster gear. The subsequent cooling of
the gear provides the shrink fitting. The countershaft
cluster gear is serviced as an assembly.

Transmission identification

" 3 o
| (e
R

¥

1.-.....,..*.!

%
1

1996 F- 150, F-250, F-350, Bronco, F-Super Duty Powsrirain, Drivetrain July 1994



07-03B-1

Transmission, Model $5-42 ZF
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E-Series Vehicles Over 8500 lbs. GVW

DESCRIPTION AND OPERATION

Description

The model number for the ZF transmission (7003) is
$5-42. This model number can be divided into three
parts. First, 'S"' designates a synchronized
transmission. Second, *'5" designates the number of
forward gears. Finally, ''42"" is the approximate
maximum input torque capacity in tens of ib-f1. In this
case 42 equals 420 Ib-ft input torque capacity.

The S5-42 ZF transmission is available in both wide
ratio and ciose ratio versions. The wide ratio version is
available for all F-Series vehicles over 8500 ibs. GVW,
all engines (6007), except F-Super Duty Commercial
Stripped Chassis equipped with a diesel engine. The
close ratio version is available only in F-Series
vehicles with a 7.3L diesel engine and a GVW over
8500 Ibs. The ratios are as foliows:

18t | 2nd | 3rd | 4th | Sth Reverse
Close Ratio
(Diossl) 414 | 237 142 ] 10 |07 3.79
Wide Ratio
{Gasoline
Diesel) 5721 294 ] 1.81 1.0 107¢ 5.24
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07-03B-3 Transmission, Model $5-42 ZF 07-03B-3

DIAGNOSIS AND TESTING

Inspection and Verification

A troubleshooting guide has been put together to
assist in diagnosing transmission-related problems.
Use the transmission noise evaluation procedure and
troublashooting guides on the toliowing pages, or refer
to Section 08-00. Remember, it is important to get an
accurate description of the complaint before any
diagnosis can be performed. Ask questions as to
whether it occurs hot or cold, during shifting, driving at
a particular speed or in a particular gear. If possible,
have the customer demonstrate the concern.

Cold Transmission

® Drive the vehicle in all gears (1-5 and reverse
gears).

® Evaluate the noise in neutral. Check i there are any
noise changes in a particular gear, i.e., 4th gear. In
4th gear, the countershaft cluster gear (7 113) is not
under load.

@ Check if the noise increases when the transmission
(7003) is warming up.

L] Seeifthonoiseisreiatadtoengine speed, road
speed or gear selection,

Warm Transmission

® Check all gears pius reverse gear and make note of
any noise changes in a particular gear.

® Check noise in neutral while parked. Check if the
noise disappears at a certain engine rpm or with the
clutch pedal depressed.

® Drive in the gear in which the noise is most
noticeable. Press in the clutch pedal and leave the
gear engaged. Iif the noise changes or disappears,
the noise may be amplified by the vibration of the
engine (8007).

® Drive under the same condition again. Press the
clutch pedal in and shift into neutral. Release the
ciutch pedal while the vehicle is coasting down the
road. Evaluate the noise, as the rear axle assembly
(4006) turns the mainshatt.

Additional Testing For 4x4 Trucks
(Non-Electronic Shift)

® Check for any noise change when shifting the
transfer case (7A 195) between 4x2, 4 high, 4 low
orinto neutral.

& With the vehicle at a complete stop and the transfer
case in neutral, shift through all the gears and
evaluate noise at different engine rpm. Check for
any noises in neutral at different engine rpm.

NOTE: To isolate clutch concerns from transmission
concerns, operate the transmission (7003) at no-load.
On 4x4 models, piace the transfer case in neutral.
Remove the driveshaft on 4x2 models. Run the engine
(6007) at 3000 rpm and operate the transmission
throughout ranges with the clutch engaged. if hard
shitting concern (power to transmission) disappears,
the concern may be in the ciutch system. An
improperly operating clutch can result in hard shifting
that is most noticeable in 18t, 2nd, and reverse. The
hydraulic release mechanism must work property.
Continued operation with a defective clutch system
may result in premature wear or damage of
synchronizer (7 124).

Hard shifting or difficulty engaging gears may be the
result of improper clutch function. Check the release
system travel. Minimum travel for the concentric slave
cylinder bearing (4.9L and 5.8L engines) and the
external system slave cylinder push rod (7.3L and
7.5L engines) is 11mm (7/ 16 inch). if system travel is
less than 11mm, this is an indication of problems in the
release system such as excessive fiexing of the
instrument panel (04320), cracked instrument pane!
reinforcement at the clutch master cylinder mounting
and air or water in the hydraulic clutch hose. Refer to
Section 08-00.

if the release system travel is greater than 1 imm, and
the clutch is suspected, check for clutch reserve as
follows:

1. Set the parking brake controf (2780) and put the
transmission in neutral.

2. With the clutch pedal fully depressed, shift into
reverse, then shift half-way between reverse and
neutral to defeat the synchronizer.

3. Allow the clutch pedal to fully return and adjust
the position of shift control selector lever and
housing to obtain light contact between the gear
teeth. A slight grind will occur.

4. Slowly depress the clutch pedal until grinding
stops. Measure the clutch pedal trave! from this
position to the full down position (clutch reserve

ition).

This clutch reserve dimension should be at least 1-1/2

inches. if the reserve is less than 1-1/2 inches, and

there are no hydraulic control system concerns,
remove the transmission and check for excessive
clutch wear. On the 7.3L diesel and 7.5L engines,
check for contamination of clutch release hub and
bearing and binding on the bearing retainer. Replace
the clutch assembly or clutch release hub and bearing
as required.

NOTE: On the 4.9L and 5.8L vehicles, the case

(7006) is ribbed in order to reduce gear rattie and gear

roliover noises.
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07-038-4 Transmission, Model §5-42 ZF 07-038-4
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DIAGNOSIS AND TESTING (Continued)

Symptom Chart
TROUBLESHOOTING GUIDE (Noiss While Stopped — Transmission in Neutral)
CONDITION POSSIBLE SOURCE ACTION
& Noise Present with Clutch Pedal o Engine noise & REFER 1o appropriate Shop
Fully Depressed o Clutch reiease hub and bearing Manual section for thess areas.
failure.

® Pilot bearing failure.
¢ Misaligned transmission.

® Noise Disappears When Engine ¢ Neutrairoliover is caused by the o CHECK sngine idle quality and
rpm Excesds 1500 Without sngine firing puises transmitted speed. A rough or low idle will
Depressing Ciutch Pedal through the gear set. Some neutral aggravate this concern.

roliover is normal on the 7.50L
application. The dusi mass
flywhee! on the 7.3L Diesel and the
two stage clutch onthe 4.8L and
5.8L should sliminate this concern
on these engines.

® Noise Present at Engine Speeds & insufficient lubrication. & DRAIN oil (when required) and FiL.L
Above idie with the correct oil, conforming to

Ford’s specification
ESP-M2C- 168H Type "M or
MERCON® (Motorcraft).
¢ Damaged tapered roller or first and & INSPECT for failure. PAY apecial
second spesd gear bearing. attention to the mainshatft front
bearing (pocket besring), located
between the input shaft and
mainshaft. TURN the gears on the
mainshaft to check for failure of
needie bearings by fesling for
roughness.
& Scuffed gesrtooth contact o DISASSEMBLE transmission and
surtaces. check gear tooth contact
surfaces. REPLACE gears as
required.

® Noise on PTO-Equipped ® Incorrect PTO gear mesh dus to: o CHECK the mating teeth on
Transmissions. Remove the PTO Wrong mode! PTO, incorrect countershaft cluster gear and also
and install a Cover. Evaluate for installation, detective PTO. on the gear of the input shaft tor
Noise Without PTO , damage. i{ any parts are damaged,
REPLACE. CONTACTPTO
supplier/ manufacturer to VERIFY
" modsel usage, shimming and PTO

quality.
TROUBLESHOOTING GUIDE (Noiss While Driving)
CONDITION POSSIBLE SOURCE ACTION
® Noise is Present in All or Several ® Worn or rough cutput shaft resr o DISASSEMBLE transmission and
Gears. Noise Occurs at High and bearing. INSTALL new output shaft rear
Low Engine Speeds and May Vary - besaring on mainshaft.
with Engine Speed ¢ Needie bearing under mainshaft o REPLACE nesdis bearing and
gears damaged. gear.
e Wrong preload on main or cluster ¢ DISASSEMBLE tranamission and
shaft besrings. CORRECT preload.
o PTO instailled incorrectly. o CHECKPTO instaliation.
® 'Rattie’’ Noise When Taking OHf s “Lugging FAattis.” ¢ OPERATE truck without “lugging.”
from a Stop and Driving st Less Condition will not shorten the life of
Than 1000 rpm the transmission.
® “Clunking” Noise When Shittingor | @ Freeplay in the system (clutch o CHECK for excessive backiash of
Speeding Up or Slowing Down. through axie and fuel injector rear axis assembly. Clunk cannot
Condition is Worse on Bumpy shutoff timing). Some clunk is be corrected by repairing
Surtaces normal with the 4.8L and 5.8L. tr:&s::tiuioa uniess a defect is
. .
o Loose yoke nut. ® INSTALL a new Spiral Locknut. No
siaking required. TIGHTENto 270
N.m or 200 Ib-#,
® Noise While Criving in One Gear ¢ Worn, imperfect or chipped gear e REPLACE affected mating gears.
increases With Road Speed teeth on the affected gear. :
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07-03B-5

Transmission, Model $5-42 2F

DIAGNOSIS AND TESTING (Continued)

07-03B-5

TROUBLESHOOTING GUIDE (Noise Whiie Driving) (Continued)

CONDITION

POSSIBLE SOURCE

ACTION

& “‘Whining" Noise at High Engine
RPM in 3rd and 5th Gear

Worn input shaft gear and
countershaft drive gesr.

L]

CHECK noise iavel in 4th gesr
under same engine conditions. If
noise levelis less, REPLACE the
input shaft and countershaft
ciuster gear. INSPECT and
REPLACE other gears as required.

® Shift Lever “Buzz' Present While
Driving, Not Present During a
Neutral Engine Run Up While
Parked

Upper shift control selector lever
damaged or loose.

Lower shift control selector lever
defective.

CHANGE shift control selector
lever. if "buzz" is stili present, SEE
in which gear the buzz occurs.
DISASSEMBLE and INSPECT
specific gear. CHECK guide pieces
for clearance.

REPLACE lower shift control
selector lever. Shift lever
ESTZ-7210-G is less sensitive to
vibration than earlier design.

@ Shift Lever "Rattie’ in Neutra!
Engine Run Up, Primarily Diese!
4x4

Gearshift lever may not have
plastic bushing at the pivot.

Gearshift lever boot incorrectly
instalied.

CHECK by temporarily removing
the gearshift lever boot. REPLACE
if the noise is gone.

Gearshift lsver boot must make
air-tight seal to shift controi
seiector lever. REPLACE gearshift
lever boot if stretched or sealing
surface is damaged.

® Moan or Vibration on F-Super Duty
at Road Speeds Greater Than 50
MPH

Aftermarket modifications to frame
or driveshaft.

Non-factory driveshatts should be
inspected for:

Size )

Oto §1inches long — 3inch
diameter tube is OK.

Up to §5inches long — 3-1/2inch
diameter tube is required.

Up to 58 inches long ~— 4 inch
diameter tube is required.

Working angies greater than 1/2°
but iess than 3°,

Systsm balanced to within 0.4
in/oz. stthe ends and 0.8 in/0z. st
the driveshaft center bearing
bracket.

o Hard Shitt (Particularly 1st, 2nd
and Reverse)

Clutch not releasing completely.

Operstor not fully depressing
clutch pedal,

Flexing of instrument panel.
Hydraulic clutch hose routed too
closs to exhaust manifoid.
Air/water in hydraulic clutch hose.
insufficient reserve of synchronizer
{a defective clutch system can
result in premature loss of
synchronizer reserve).

L

SEE clutch procedure at the end of
this diagnosis guide, or Section
08-00 in this manual.

INTERVIEW operator.

REPAIR instrument panel.

MOVE or SHIELD hydraulic clutch
hose.

BLEED clutch system.

REPLACE compiete synchronizer
and corresponding gear, if
required,

1895 F-150, F-280, F-350, Bronco, F-Super Duty Powertrain, Drivetrain July 1994




07-038B-6

Transmission, Mode! $5-42 ZF

DIAGNOSIS AND TESTING (Continued)

07-03B-6

TROUBLESHOOTING GUIDE (Shift Concerns)

CONDITION

POSSIBLE SOURCE

ACTION

& Notchy Shifting

® Some notchiness is normal

(especially in 3rd gear).

For excessive notchiness
REPLACE with revised
synchronizers:
1/2F0TZ-7124-D
3/4F0TZ-T124-E
5/RFOTZ-7124-C

o *Grinding"” Noise During Shifting

Synchronizer cone too smooth
{after a tew thousand miles).

Synchronizer ring defective.
insutficient wear limit of
synchronizer ring.

DO 3to § hard shifts with high
engine RPM. if noise is still
present, DISASSEMBLE and
CHECK for damage (darkened
patches OK). REFER to
Synchronizer Ring/ Synchronizer
Body Wear Check, in this section,
CHANGE synchronizer.

CHANGE synchronizer.

® Walking or Jumping Out on Rough
Roads

interferences or resistance in the
mechanism preventing full
engagement ot the sliding collar.

it sliding collar has been shitted
completsly into position, some
other malfunction could move
sliding coliar and shifi control
sslector lever out of its proper
location.

REMOVE and DISASSEMBLE
transmission and CHECK profile of
internal grooves in the sliding
siseve.

CHECK for shift lever interference.
The stub lever, gear shitt finger or
shift forks couid be worn. REMOVE
transmission and REPLACE
damaged parts.

® Note Whaether the Unit Walks Out
of Gear Under Drive or on s Coast
Load. Also, Does the “"Walkout”
Occur on Smooth or Only on Rough
Roads? A Number of items that
Would Prevent Full Engagement of
Gears Are:

Worn or loose engine mounts.
Shitt fork pads or groove in sliding
coliar worn excessively.

Transmission and engine out of
alignment either vertically or
horizontally.

CHECK angine mounts.

REMOVE and DISASSEMBLE
transmission and REPLACE
damaged parts.

MAKE sure transmission is tightly
bolted to the enginse.

| o Walk or Jump Out on Rough Roads

Use of heavy shift lever
sxtensions.

Shifter interiock springs broken or
missing.

Detent spring plug not pressed in
properly.

No preioad in drive gear, mainshaft
or countsrshaft cluster gear,
caused by worn bearings.

Grated selector teeth.

Use original equipment gearshift
lever. INSTALL heavy duty detent
springs (EBTZ-7TE218-A).
REMOVE detent spring plug on
detent and REPLACE shifter
interiock springs.

REPLACE with new detent spring
plug and PRESS in 1mm (3/64
inch).

REMOVE and DISASSEMBLE
transmission and REPLACE
defective bearings (necessary to
resst bearing preioad).

CHANGE synchronizer and gear.

& Excessive Shift Control Selector
Levar Movement in 3rd Gear

3-4 synchronizer body snap ring
not seated in groove on output and
fitth gear driveshaft.

DISASSEMBLE and REPLACE
stfected parts, PAYING special
attention to 3-4 synchronizer, input
gear, input shaft pocket bearing
and shift fork.

o Gear Cannot Be Engaged

Clutch not reieasing (see hard
shift).

Gear selector interiock slesve
jammed in transmiasion.

Damage to teeth on siiding collar
or improper instaliation (dog teeth
worn).

Jammed pressure piecesin
synchronizer.

Shitt rails out of proper position.

CHECK cilutch per procedure at the
end of this disgnosis guide, or
Section 08-00.

1 bent or damaged, REPLACE the
gear selector interiock sieeve.
REPLACE or CORRECT
synchronizer. CHECK for damage
on the corresponding mainshatft
gear in ciutch teeth area.
REPLACE as required.

REMOVE and DISASSEMBLE
tranamiasion and REPLACE
pressure pieces,

REPLACE all shift raiis, detents
and gear selector interiock sieeve.
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07-03B-7

Transmission, Model $5-42 2F

DIAGNOSIS AND TESTING (Continued)

07-03B-7

TﬂbUﬂLESHOOTlNG GUIDE (Shift Concerns) (Continued)

CONDITION

POSSIBLE SOURCE

ACTION

® Sticking in Gear

¢ Clutch not reieasing (see hard shift
above).

e  Gear selector interiock sleeve
jammaed in transmission.

¢ Sliding coliar tight on splines (dog

teeth damaged).

¢ CHECK clutch per procedurs at the
end of this diagnosis guide, or
Section 08-00.

® |ibent or damaged, REPLACE the
gear selector interiock sieeve.

¢ REMOVE and DISASSEMBLE
transmission,

® Stuckin Gear

@ Shift rails out of proper position,

¢ REPLACE all shift rails, detents
and gear seiector interiock siseve.

® High Shitt Efforts

® Lack of lubricant or wrong lubricant

used, causing build-up of sticky
and sludgy deposits on splines of
sliding coliar.

¢ Case bushing rough, or dragging.
e Clutch not releasing (see hard shift

above).

o Damaged input shaft pocket

bearing.

® INSPECT through the PTO

openings. If sludge is present,
REMOVE and CLEAN the
transmission,

@ Place transmission in 4th gear and

ROTATE the mainshaft by hand
while the clutch is depressed. Ifa
roughness is feit, REMOVE the
case bushing, INSPECT and
REPLACE the bearing and input
shatt, if required (input bearing
preload must be RESET if input
shatt is replaced.)

® INSTALL a new input shaft and

input shaft pocket bearing
(necessary to reset bearing
preioad). :

® High Shift Effort in One Gear Only

® Sliding sieeve tight on spiines.

& Synchronizer testh chipped or

badly mutilated.

® Binding or interference of shift

control sslector lever with other
objects or rods inside the cab.

e Mainshaft gears seized or galled

on sither the thrust face or
diameters.

& Synchronizer (wear limit too low,

fractures).

® Synchronizer cone smoothnesas.

® REMOVE transmission and

REPLACE affected synchronizer.

¢ REMOVE and DISASSEMBLE

transmission and REPLACE
damaged parts.

o CHECK shift operation in cab.

¢ REMOVE and DISASSEMBLE

tranamission, REPLACE
synchronizer and other atfected
parts.

® REMOVE and DISASSEMBLE

transmission, REPLACE
synchronizer and other affected
parts.

® MAKE 3 to 5 hard shifts with high

engine rpm.

® High Shift Etforts in Cold Weather,
All Gears

® incorrect, hi-viscosity fluid.

® INSTALL Type H or MERCONS® fiuid.

ROAD TEST the vshicie to
IDENTIFY possible damage
caused by the wrong fluid.
Synthetic MERCON®
EBAZ-18582-B will improve cold
weather shiftability,
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07-03B-8 Transmission, Model $5-42 ZF 07-03B-8

DIAGNOSIS AND TESTING (Continued)

TROUBLESHOOTING GUIDE (Leak Concerns)

CONDITION

POSSIBLE SOURCE

ACTION

Leak at Case Cover

o Reused or damaged Case cover

gasket.

REPLACE with new case cover
gasks!. Anserobic Sesiant
E3AZ-19554-AA meeting Ford
specification WSK-M2GAS can be
used with the new gasket,

Leak at Case Plug

Sealing ring missing from case
plugs ( tranamissions with an ESTA
prefix or iater have a sealing
surface machined on the housing).
(Transmissions with an FATA prefix
have & sealing ring on the plug with
rubber centering feature for
improved sealing.)

INSTALL a new seasling ring.

INSTALL & new sealing ring.

Leak at Transfer Case Cover

Boits loose or damaged
transmission cass deflector
gasket.

REPLACE transmission case
deflector gasket, TIGHTEN boits to
38 N.m (28 ib-fi).

L.esk at Detent Spring Piug

Reused or damaged detent spring
plugs.

USE new detent spring plugs when
reassembling. Do not DEFORM
case sround detent spring plug to
retain,

Leak at Large Weich Piug inside
Flywheel Housing. Look for Cracks
Around the Hole

improper assembiy.

RESEAL, USING Gasket Maker
E3AZ-19554-AA or equivaient
meeting Ford specification
WSK-M2G348-A8. if cracked,
REPLACE fiywhee! housing.

Leak at input Shatt Bearing Oil
Passage Plug (inside Flywhes!
Housing w/7.5L and 7.3L Engine
sndonleft Sidew/4.9L and 5.8L
Engine)

improper assembily.

RESEAL, USING Gasket! Maker
E3AZ-19554-AA or sQuivalent
meeting Ford specification
WSK-M2G348-A9. If cracked,
REPLACE fiywhee! housing.

Leak at Output Shatt Oil Sea!

Output yoke nut looss or
improperly staked (4x2, except
F-Super Duty). )

REPLACE seal, USING new
tocknut. TORQUE to 270 N.m (200
ib-#).

CAUTION: Do not reuse locknut.

Lesak at input Oil Seal

improper assembly. Seal lip may
have rolled during assembly,
garter spring may havs bacome
disiodged during a previous repair.

REPLACE front pump support seal
USING extreme caution that input
shaft does not contact the oil sea!
during resssembly (if the seallip is
rolisd, leaking may not occur for
several hundred miles).

Leak Between Quill Pips and
Fiywhee! Housing (7.3L and 7.5L
Engines Only)

Damaged O-ring during assembly.

REMOVE quill pipe, INSPECT
sealing surfaces and REPLACE
C-ring. LUBRICATE O-ring prior to
assembly to PREVENT damage.

Leak at Case Joint

Damaged mating surfaces or
assembly srror.

REPAIR or REPLACE damaged
case. RESEAL with Gasket Maker,
E3AZ-19554-AA or equivalent
meseting Ford specification
WSK-M2G348-A9. TORQUE bolt to
23Nm (17 b-t1).
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07-03B-9

Transmission, Mode! §5-42 2ZF

DIAGNOSIS AND TESTING (Continued)

07-03B8-9

TROUBLESHOOTING GUIDE (Miscellaneous Concerns)

Vehicle modification (drive shaft
lengthened or shortened).

CONDITION POSSIBLE SOURCE ACTION
o Cracked Flywheel Housing Drivetrain vibration: .
Caused by assembly error. ® CHECK the integrity of driveshaft

. o0 o

e o o

attachment.

Non-factory driveshafts should be
inspected for:

Size

Oto51inchesiong — 3inch
diameter tube is OK.

Up to 85 inches long — 3-1/2inch
diameter tube is required.

Up to 59 inches long — 4 inch
diameter tube is required.
Working angles greater than 1/2°*
but less than 3°,

System balanced at 3000 rpm to
within 0.4 in./0z. at the ends and
0.8in./0z. at the center support.

e Cracked Rear Engine Mount Broken front engine mounts. & INSPECT and REPLACE front
Transmission Attachment Ears engine mounts if required.
Vibration caused by a driveline & SEE abovs.
imbaisnce.
Rear mount upper flangs not flat. @ REPLACE rear mount.




07-03B-10 Transmission, Mode! $5-42 ZF 07-038B-10

DIAGNOSIS AND TESTING (Continued)

TROUBLESHOOTING GUIDE — BEARING FAILURE

CONDITION

POSSIBLE SOURCE

ACTION

NOTE: The service life of most
transmissions is governed by the
lite of the bearings. The majority of
bearing failures can be reiated to
driveline vibration or contamination
of the fiuid. Additional reasons for
bearing failures are:

o Extended start-up idle in extreme

cold may lead to wear of input
shaft pocket bearing.

Any combination of operation at or
above GVW in high ambient
temperatures, on stesp grades, or
vehicles with high frontal areas
(exceeding 60 square fest) can
afiect all bearings dus to
temperature buiidup.

input shaft pocket bearing not
lubricated due to missing,
damaged or misinstalied front
bearing oil scoop ring.

Damage due to towing a vehicle
greater than 50 miles or at spseds
exceeding 35 MPH with the
driveshsft installed. Gear bearings
are sspecially susceptible to
damage.

Vibration break-up of retainer and
brinelling of races-fretting
corrosion.

incorrect preload causes faster
wearing of the bearings, due to
incomplete contact area.

Lack of lubricant or wrong type.

Acid etch of besaring due to water in
lube.
Worn out due to other part failure.

® Synthetic MERCON®

EBAZ-16582-B or squivalent
meeting Ford specification
ESR-M2C 163-A2 provides
improved lubrication when
transmission temperatures remain
below minus 20°*F for extended
periods. Synthetic MERCON® is
required in vehicies equipped with
7.3L Disss! Engine.

Heat buildup may cause break
down of the ATF. Synthetic
MERCONS® can withstand higher
operating temperatures.

REPLACE damaged components
and MAKE sure of proper
installation of front bearing oil
scoop ring. CHECK for proper
instailation of the snap ring, which
retaing the 3-4 synchronizer, on
the mainshaft next to the front
bearing oil scoop ring.

PROVIDE correct towing
procedures to tow operator.

REFER to restrictions of mainshaft
in the Miscelianeous Concems
chart of this diagnosis guide.

Be sure to FOLLOW preload
setting procedure in this section.

CHECK for leaks and REPAIR as
required. REPLACE with correct
fiuid.

IDENTIFY and CORRECT source of
water entry.

REMOVE, DISASSEMBLE and
CLEAN the transmission, then
REPLACE damaged parts
{necessary to reset bearing
preioad it any bearings sre
replaced).
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07-03B-11 Transmission, Model S5-42 2F 07-03B-11
i

DIAGNOSIS AND TESTING (Continued)

Model $5-42 ZF
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07-038-12

Transmission, Model $5-42 ZF

DIAGNOSIS AND TESTING (Continued)

07-03B-12

Part
item Number Description
T 277 Gearshift Lever Boot
2 17D182 Snap Ring
3 ] N803264 Capscrew
4 | 7282 Geasrshitt Lever Boot
Retainer
s | 7207 Gasket
6 7210 Shift Control Selector Lever
7 {7Can Guide Plece
8 | 7Car Guide Piece
9 |7C018 Hex Bolts and Washers
10 | 7208 Shift Control Housing
11 ] TE218 Shitt Detent Plunger
Assembly
12 | 7188 Gasket
13 | 7F 194 Sth-Reverse interiock
14 | 7234 Shifter Interiock Spring
15 | 7B0O9S intertock Roll Pin
18 | 7BOSS Interiock Roll Pin
17 J7LO13 Detent Spring Plug
18 | TN120 Spring
19 | 7247 Shift Rail Detent Plunger
20 | 7008 Case
21 | 7L018 Case Plug
22 | 7A010 Case Plug
23 | 78802 Clutch Relesse Lever Stud
24 | 7168 Transmission Case PTO
Gasket
26 7188 PTO Cover
26 | 304850 Boit
27 | 158520 Backup Lamp Switch
28 | 7L101 Sealing Ring
20 | 7A010 Case Plug
30 |-~ 1D Piate (Part of 7003)
3t | 7D382 Central Shift Rail Bearing
32 |7288 Shitter Shatft Seal
33 } 7050 Release Bearing Guide Tube
34 | 7052 Qil Seal”
a5 | 7029 input Bearing Front Shim
38 | 7040 Oil Batfie
37 (7025 Case Bearing
as | 7017 input Shaft
38A | 7048 Front Bearing Oil Scoop Ring
39 (7120 input Shatt Pocket Bearing
40 | 7B331 Small Parts Repair Kit
41 |- Gear Synchronizer Ring
(Part of 7124)
42 |- Bali (Part of 7B331)
43 [ 7124 Synchronizer
4 |- Spring (Part of 7TB331)
45 | - ard-4th Synchronizer Body
(Part of 7124)
48 | - 3rd Gear Synchronizer Ring
{(Partof 7124)
47 |- 3rd-4th Sliding Sleeve
{Partof 7124)
48 | 7186 3rd Gear
(Continued)

Part
item Number Description

49 | 7133 Caged Needie Roller
Bearing

50 | 7173 3rd Speed Bearing Spacer

§1 [T114 Thrust Washer

§2 7103 2nd Gear

53 | 7133 18t Speed Gear Bearing

54 | 7B3a3t Smali Parts Repair Kit

586 (7124 2nd Gear Synchronizer Ring

568 (7124 Ball

87 | 7124 Pressure Pisce

58 | 7124 Spring

50 7124 1st-2nd Synchronizer Body

60 7124 1at Gear Synchronizer Ring

61 7124 1st-2nd Sliding Sleeve

82 | 7100 First Gear

63 |7127 Gear Bearing

64 | 7081 Mainshatt

a5 | 7127 Reverse Gear Bearing

68 | 7141 Reverse idler Gearand
Bushing

a7 7124 Reverse Gear Synchronizer
Ring

88 7124 Ball

689 |7124 Pressure Piece

70 | 7124 Spring

71 | 7124 Sth-Reverse Synchronizer

: Body

72 7124 &th-Gear Synchronizer Ring

73 7124 Sth-Reverse Sliding Siesve

74 .| 7B331 Small Parts Repair Kit

76 | 712V 5th Gear Bearing

78 (7158 . &th Gear

77 | TR208 Output Shaft Rear Bearing

78 | 7072 Spacer

76 | 7D382 Central Shitt Rall Bearing

80 | 7E280 Magnet

81 |- Dowel (Part of 7003)

82 | 7A443 Boit '

83 | TA03S Extension Housing (4 x 2)

84 | 70852 Qil Seal

88 | 7088 Output Yoke (4 x 2)

88 | 7045 Output Yoke Locknut (4 x 2)

87 | TAQ39 Extension Housing (4 x 4)

88 | 7Baat Small Parts Repair Kit

89 | 7082 Oil Seal .

90 (7118 Thrust Washer

91 | 7085 Output Shatt Bearing

92 | 7084 Output Shatt Snap Ring

83 j7118 Countershatt Drive Gear

84 7113 Countershaft 3rd Gear

85 | 7113 Countershatt Cluster Gear

98 | 7113 Countershaft 5th Gear

97 (7084 QOutput Shatt Snap Ring

98 | 7085 Output Shatt Bearing

88 | 7140 Reverss idier Gear Shaft

100 | 7E138 Reverse idier Gear Bearing
{Continued)
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Transmission, Model $5-42 ZF

DIAGNOSIS AND TESTING (Continued)

07-03B-13

Part Part
item Number Description Item Number Description
101 | 7141 Reverse idier Gear 108 | 7241 3/4 Reverse Shift Rail
102 | 7214 Reverse idier Gear Shaft 110 | 7242 & /Rev Shift Rail
Bolt 111 | 7281 §/Rev Shiftt Fork
103 | 7K287 Sealing Ring 112 | rBO9S Roll Pin
104 | 7240 Main Gear Shift Rsil 113 | 7A443 Bolt (3)
108 | 7243 Gear Shifter Fork 114 | TK201 Gear Selector interiock
106 | 780886 Roll Pin Piste
107 | 7BO9E Roll Pin 115 | 78098 Roll Pin
108 | 7230 3/4 Shifter Fork 118 | 7358 1/2 Shift Rall
(Continued) 117 | 7230 1/2 Shitt Fork
REMOVAL
Transmission (4x2) 7. NOTE: Steps 7-9 apply only to vehicles equipped
1. Shift the transmission (7003) into neutral. :’*”Ww””’"’: : o charoe exha
2. Remove the four screws and remove the lemove boit retaining engine exhaust
gearshift lever boot and gearshift lever boot pipe to transmission housing.
retainer from the shift control housing. 8. Remove nuts retaining sxhaust extension pipe to
3. Remove the two bolts and remove the upper shift mutfier and pipe assembly.
control selector lever and housing from the lower 9. Remove engine charge exhaust pipe and
shift control selector lever and housing. extension pipe. .
4. CAUTION: Remove lower shift control 10. Disconnect the backup lamp switch (15520)
selector lever and housing from the vehicle located at the top left hand side of the
to prevent getting transmission fiuid on the transmission.
tront fioor mat or fioor carpet. 11. If the transmission is to be disassembled, remove
Remove the four Allen-head capscrews from the the case plug (7A010) and drain the oil from the
r shift control housing and remove the'en'tire ghifter transmission.
assembly from the top of the transmission. 12. Position a transmission jack, such as Rotunda
Transmission Jack 077-00008 or equivalent
under the transmission. Secure the transmission
to the jackstand.
13. Remove the driveshaft (4602) from the vehicle.
Disconnect the clutch linkage from the
transmission. Refer to Section 05-01 and Section
08-02. Keep transmission in upright position to
avoid fluid leakage.
14. On F-Super Duty series vehicies remove the
transmission parking brake from the
transmission. Refer to the Body, Chassis Manual, .
Section 06-05. Keep parking brake in upright
position to avoid fluid leakage.
15. Remove the transmission rear insulator and lower
retainer. Remove the rear engine support
(6A023) as described in Section 02-03.
16. Remove the bolts that retain the transmission to
CE7M4-1A the engine (6007).
5. NOTE: The following step applies only to vehicles 17. Move the transmission to the rear until the input
equipped with diesel engines. shaft (7017) céeaéa the flywheel (ﬁ;?? 5). Lower
; the transmission from the vehicle. Keep
Loosen marman clamp at wastegate housing transmission in upright position to avoid fluid
exhaust outlet. leakage
6. Raise the vehicie on a hoist and position safety
stands under the vehicle.

1996 F- 180, F-250, F-350, Bronco, F-Super Duty Powertrsin, Drivetrsin July 1994




07-03B-14 Transmission, Model $5-42 ZF 07-038-14
REMOVAL (Continued)

Transmission (4x4) 9. Remove the rear driveshatt (4602) from the

1. Shift the transmission (7003) into neutral. vehicle. Rafaf; to S":’*“’“ 05-01. ‘

2. Remove the four screws and remove the boot 10. Remove the ront driveshaft from the vehicle.
and bezel assembly from the transmission Refer to Section 05-01.
opening Cover. 11. Disconnect the backup lamp switch (1_ 5520).

3. CAUTION: Remove iower lever from the 12. Disconnect the clutch linkage from the
vehicie to prevent getting transmission fluid transmission.
on the fioor mat or carpet. 13. If equipped, remove the skid pan from beneath
mva the four A.godﬂ-taad capscrews from the the transfer case.

tower cover and remove the entire shifter 14. Remove the transfer case according to the

assembiy from the top of the transmission. procedure outiined in Section 07-07A or 07-07B.

4. NOTE: The following step applies to 7.3L diesel 15. Position a transmission jack, such as Rotunda
engine vehicles only. Transmission Jack 077-00008 or equivalent,
Loosen marman clamp at wastegate housing under transmission. Remove the transmission
exhaust outiet. rear insulator and lower retainer. Remove the

; ehicle : sition crossmember as described in Crosamember
5. mm vﬁ&a hoist and po safety Removal and Installation in this section.
6. NOTE: Steps6and 7 to 7.3L diesel engine 16. Remove the boits that retain the transmission to
i P 17. Move the transmission to the rear until the input
g Ty st extansion pipe fo shatt clears the engine fiywheel housing. Lower
] ’ ) the transmission from the vehicle.

7. Remove engine charge exhaust pips and
extension pipe.

8. H transmiasion is to be disassembied, remove the

drain plugs and drain the transmission and
transfer case (7A 195).
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07-03B-15

REMOVAL (Continued)

Transmission, Mode! S5-42 ZF

07-03B-15

Transmission

BOOT AND BEZEL
ASSEMBLY

4X4 TRANSMISSION SAME
*10° AS 4X2 TRANSMISSION
13 © VEHICLE EXCEPT AS SHOWN
2 4 R
VIEW 2
C11502.C
Part ' Part
item Number Description item Number Description
1 | 385739 Bolt, 7/16-14 x 1.82; 11 |- Transmission 1.D. Piate
4.9L/5.8L (Part of 7003}
2 | 57681 Bolt, 7/18-14x 1.5; 7.5L 12 [ 57684 Bolt, 7/18-14 x 2.25;
3 | N80B234 Bolt, M12-1.75 x 70; 7.3L 4.6L/5.8L
4 NBOSS06 Bolt 13 57866 Bolt, 7/18-14x 2.75; 7.5L
5 [7213 Gear Shift Lever Knob 14 | NB0B235 Bolt,M12-1.76x 110, 7.3L
6 |7210 Shift Lever Al Tighten t0 §3-72 N-m
7 | 7003 Transmission (38-53 Lb-Ft)
G hitt L B B |~ Tighten 1o 22-33 N-m
8 7277 sarshift Lever Boot (16-24 Lb-F1)
8 | N610958 Bolt c |- Tighten to 5-8 Nom
10 | 12110 Transmission Floor Cover (44-80 Lb-in)
Plate
{Continued)

1996 F- 150, F-280, F-350, Bronco, F-Super Duty Powertrain, Drivetrain July 1994




07-03B-16

REMOVAL (Continued)

Transmission, Model $5-42 ZF

07-03B-16

input Shaft and Extension Housing Seal, 4x2
Transmissions (Except F-Super Duty)

SPECIAL SERVICE TOOL(S) REQUIRED

input Shaft and Extension Housing Seal, 4x4
and F-Super Duty Series Transmissions
Removal and instaliation is the same as for the 4x2
with the additional steps of removing and installing the
transfer case. Refer to the appropriate section in this
manual.

On F-Super Duty series vehicies, remove the
transmission mounted parking brake as described in
the Body, Chassis Manual, Section 06-05.

1.

2.

o

Description Tool Number
Companion Flange Holding Too! T78P-4851-A
Locknut Socket T87T-7025-AH
Output Sesl Replacer T87T-7025-BH
Rear Ses! Remover T877-7025-CH
TOD Forcing Screw T847-7025-8
Removal

Disconnect the driveshaft (4602) from the output
fiange. Refer to Section 05-01.

Attach Companion Flange Hoiding Tool
T78P-485 1-A to the transmission output flange
with four hex boits.

Loosen the hex nut that hoids the output flange to
the mainshaft with Locknut Socket
T87T-7025-AH. Remove the flange holding tool
after loosening the nut.

Remove the output flange from the mainshaft.
insert Rear Seal Remover TB7T-7025-CH over
output end of mainshatt and tighten into oil sea!
(7052). »
Assembie TOD Forcing Screw T84T-7025-B into
seal remover. Turn forcing screw while holding
seal remover to pull oil seal.

Extension Housing

1. NOTE: Refer to Disassembly, Transmission in this
section for removal procedure.
if required, drive out the two dowel pins from
extension housing (7A039).

2. Using impact Slide Hammer TS0T-100-A, and
Internal Puller D8OL-943-A or equivalent, remove
the outer race of output shaft rear bearing
(7R208) from the extension housing.

oL
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07-03B-17

REMOVAL (Continued)

Transmission, Model $5-42 ZF

3. Using a suitable drift, drive the oil seal (7052) out
of the extension housing and discard.

INPUT SHAFT AND
EXTENS!ON;&%US!NG SEAL

AQ@‘p

\J

(1

v ) / / .
g — ]

bl ST

Csre-L

4. Using impact Slide Hammer T50T-100-A and
Bearing Cup Puller T77F-1102-A, remove the
countershaft rear bearing outer race from the
extension housing.

SLIDE HAMMER
TSOT-100-A

AND INTERNAL
PULLER DBOL-943-A
OR EQUNVALENT

COUNTERSHAFT
REAR BEARING
OUTER RACE

S. I required, remove the central shift rail bearing
trom the extension housing. Use Blind Hole Puller
D80L-100-Q or equivalent and impact Slide
Hammer T50T-100-A to remove the bearing.

IMPACT
SLIDE HAMMER
TBOT-100-A

Shift Lever and Boot
Disassembly
1. Slide the two guide pieces off the cardan joint.
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Transmission, Model S5-42 ZF 07-03B-18 %

07-03B-18
REMOVAL (Continued) %
2. Slide the gearshift lever boot and gearshift lever SPECIAL SERVICE TOOL(S) REQUIRED (Cont'd)
boot retainer as an assembly off past the top of
the shift control selector jever. Description Yool Number %
Locknut Socket T87T-7025-AH
Output Seal Replacer T87T-7025-8H
GEARSHIFT Gear Pack Holding Fixture T87T-7025-HH
Shitt Rod Support T87T-7025-JH
Output Seal Replacer TB7T-7026-LM
Remover Tube T77J-7025-8
Jot Plug Remover TT7L-95633-8
1.  NOTE: For 4x4 and F-Super Duty vehicies, start
with Step 4.

Attach the transmission (7003) to the Bench
Mounted Holding Fixture T57L-500-B. Place the
transmission in a vertical position with the case
(7005) pointing downward.

BENCH MOUNTED
HOLDING FIXTURE
T57.-500-8

3. NOTE: A cross-shaft passes through the cardan
joim;ndtapressodlmamgaarsmﬂbm
(7210). Do not disassemble these components.

invert the gearshift lever boot and gearshift lever
boot retainer and remove the snap ring.

DISASSEMBLY 2. Attach Companion Flange Holding Tool
T78P-485 1-A to the transmission output flange.

Transmission
SPECIAL SERVICE TOOL(S) REQUIRED
Description Tool Number
Bench Mounted Hoiding Fixture TE7L-500-8
Companion Flange Holding Tool T78P-4851-A
{Continued)
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07-03B-19 Transmission, Model $5-42 2F 07-03B-19

DISASSEMBLY (Continued)

3.

CAUTION: Do not remove the hex nut or
output fiange at this time.

Loosen the spiral-lock yoke nut that holds the
output flange to the mainshait with Locknut
Socket T87T-7025-AH. Remove the flange
hoiding tool after loosening the nut.

COMPANION FLANGE

Remove 15 of the 17 8mm hex-head screws that
hold the case and extension housing (7A039)
together. Leave two screws at opposite sides of
the extension housing installed.

Remove any power take-off equipment instalied
on the transmission,

CAUTION: Make sure that parts do not
inadvertently fall into transmission when
rotating.

Remove the eight 8mm hex bolts that attach the
shift control housing to the case. Remove the
complete shift control selector lever and shift
control housing as an assembly. Rotate
transmission on holding fixture so that the case is
pointing upward.

7.

Remove the gear selector interiock sleeve
(7K20 1) and shifter interiock spring (7234) which

Sefves as a reverse gear interiock.
COMPRESSION '
SPRING-4234 INTERLOCX

Camm1-8
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07-038-20

DISASSEMBLY (Continued)

Transmission, Mode! $5-42 ZF

07-038-20

8.

WARNING: DETENT SPRING PLUG IS UNDER
SPRING PRESSURE. ALWAYS WEAR
PROTECTIVE EYEGLASSES WHEN
PERFORMING THIS PROCEDURE TO MAKE
SURE THAT DETENT SPRING PLUG DOES
NOT STRIKE EYES WHEN IT IS FORCED OUT
BY SPRING PRESSURE.

NOTE: Discard removed detent spring piugs and
replace with new detent spring plugs.

NOTE: The latest detent spring plugs are of &
larger diameter than on older vehicles and will not
work on older vehicies.

Puncture the center of the detent plug and screw

in Jet Plug Remover T77L-8533-B and use its

slide hammer to remove plug. Repeat this

&r‘oceduro for the other two detent spring plugs in
case.

DETENT SPRING
PLUG
7013

COS83-1A

10. Remove the reverse idier gear shaft bolts.

REVERSE IDLER GEAR
SHAFT BOLTS-7214

11. If required, remove the backup lamp switch
(15520), located above and slightly forward of
the transmission i.d. plate. Remove the sealing
ring.

12. NOTE: The mainshaft is facing upward during this
operation.
Use a suitable punch to remove the two dowel
pins located in opposite corners of the mating
surfaces of extension housing and case. Drive
them out toward the rear of the transmission.
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07-03B-21

DISASSEMBLY (Continued)

Transmission, Mode! §5-42 2F

13. Remove the two remaining hex bolts from the
extension housing.

14. CAUTION: The mating surfaces of case and
extension housing are coated with an
adhesive sealing agent. If it is difficult to
separate case and extension housing
because of this adhesive, carefully tap the
front of the case with a soft hammer until the
bond is loosened. Never use.a prying device,
such as a screwdriver or chisel, to force case
and sxtension housing apart. This couid
damage the surfaces and cause leaks.

Carefully lift the case off of the extension housing.
it may be necessary to push the main gear shift
rail inwards to prevent it from *hanging up’’ on the
case as it is being removed. Use care to make
sure that the main gear shift rail is not lifted off
together with the case. Refer to Case in this
section for case disassembly and assembly
procedures.

CASE
SHIFT
”‘;A?;. ]
A I\ 7777

W\

.il “K\\
ot / )

— . o——

EXTENSION
HOUSING
TAG2S

»

15. Remove the main gear shift rail and and gear
shifter fork.

16. Lt the reverse idier gear shaft (7 140) out of the
reverse idier gear, and remove the reverse idler
gear and two reverse idier gear bearings from the
case.

REVERSE IDLER
GEAR BEARING
TE1
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07-03B-22 Transmission, Model $5-42 ZF 07-03B-22

DISASSEMBLY (Continued)

17. Remove the three selector plate bolts that retain 19. Place the Shift Rod Support TB7T-7025-JH over
the gear selector interlock sieeve to the the ends of the shift rails.
extension housing.
SHIFT ROD

.

SELECTOR PLATE BOLTS
TALE3 coeL
coenz-3
20. Carefully rotate the transmission, together with
18. With the transmission in a vertical position, use the gear pack holding fixture, into a horizontal
Endless Litting Sling DB7L-1000-A or equivalent ition with the holding fixture beneath the gear ,
to strap Gear Pack Holding Fixture pack. .

T87T-7025-HH to the mainshaft and countershaft
cluster gear (7 113). Pass the sling over the shift
rails.

COBNS-1A
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07-038B-23

DISASSEMBLY (Continued)

Transmission, Mode! §5-42 ZF 07-038B-

2

3

21. Remove the spiral-lock output yoks locknut from
the mainshaft. Remove the fiange from the
mainshaft. f the mainshatt is difficult to remove,
tap loose with a hammer.

Coees-8

22. Carefully pull the gearpack and shift raiis and
their holding fixtures forward to dislodge them
from the extension housing. Place this assembly
on a workbench.

com -8

23. W equipped, remove the spacer from the
mainshaft.

24. Remove the sling from around the shift rails,
gearpack, and holding fixture.

25. Tumn the gearshift rails approximately 45 degrees
to release them from the shift hubs. Lift the
gearshift rails, 3/4 shifter forks and gear selector
interiock sleeve, together with Shift Rod Support
T87T-7025-JH, off the mainshaft.
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DISASSEMBLY (Continued)

Transmission, Model §5-42 ZF

26. Using the shift rod support tool as a base, set the
shift rail assambly on a workbench with the shift
rails in a vertical poasition. Remove the gear
selactor interiock plate.

cero0-8

27. Mark sach gear shifter tork (7230), shift rail, and
position in the holding fixture to make reassembly
easier. Lift the shift rails from the support tool.
Refer to Shift Rails in this section for disassembly

procedures.
gl
» SR S
34 SHIFT
RAIL
7241

carord

28. Litt the countershatft cluster gear off the bench
stand. Separate the input shaft (7017) from the
mainshafi. Lift the mainshaft from the stand.
Refer to Mainshaft, Countershaft and input Shaft
in this section for disassembly and assembly
procedures.

29. Remove the rear cover from the holding fixture.
Refer to Extension Housing in this section for
disassembly and assembily procedures.

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES

Shift Control Housing Assembly

1. NOTE: Disassembly of parts inside the shift
control housing shouid be confined to
replacement of the detent when necessary.
if required, install a new detent in the shift control
housing. Using Rotunda Heat Gun 107-R0300 or
equivalent.
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DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Transmission, Modael $5-42 ZF 07-03B-25

IMPACT

BEARING CUP PULLER
TTTE-1102-A

ci1a3%-C

3. NOTE: I the release bearing guide tube is being
removed, the oil seal (7052) may be removed
later when the release bearing guide tube is out of
the housing.

NOTE: For 4.9L and 5.8L engine applications,

the through-bore of oil seal is designed such tha

oil seal can be removed without having to
disassembie the transmission if removal and
replacement of oil seal is all that is required. Tap
on oil seal with a screwdriver until oil sea! turns
then use the screwdriver to pry out oil seal. insert

new oil seal and drive it in flush with the case

2. Heat the detent mounting area in the shift control
housing to approximately 248°F (120°C). Press
the detent into its mounting hole until it rests
against its stop in the base of the hole.

Case

SPECIAL SERVICE TOOL(S) REQUIRED

Deacription Tool Number

impact Slide Hammer TS0T-100-A
Bearing Cup Pulier TITF-1102-A
Driver Handie TBOT-4000-W
Bearing Cup Replacer TT3T-4222-A
Needie Besring Repiscer T87T-70268-OH
Front Sea! Repiacer T877-7025-EH
Mainshaft Front Bearing Cup Repiacer T87T-7025-PH

although driving the seal into the case itself is
NOT recommended.

Using a punch, remove the oil seal from the base
ofﬁrgreteaaebeaﬁngguidemba(?.&and?.&
housings only).

1.

NOTE: Case disassembly is required to enable
reuse of amaller parts.

Using Impact Slide Hammer T50T-100-A and
Bearing Cup Puller T77F-1102-A, remove the
input shaft bearing outer race from the case
{70085).

NOTE: The oil batfle will be destroyed when the
race is removed. Discard the oil baffle and install
& new one during assembly.

Remove the oil baffie and input bearing front
shims.

C745-8
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07-03B-26 Transmission, Model §5-42 ZF 07-038B-26
W

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

4. Hrequired, carefully drive the release bearing 7. i required, remove the case plugs (7A010), and
guide tube from the case using a soft mallet. sealing rings from the case.

5. Remove the shifter shaft seal from the release
bearing guide tube. If the release bearing guide TRANSMISSION CASE

tube is removed, it must be replaced with a new PLUG-TAD10

INPUT SHAFT AND SHIFTER
EXTENSION SHAFT SEAL
HOUS;&%SEAL 7208

~ < ©
TS

= .‘%
/
SEALS
) -

s C8747-0

e wm Tsob%ﬂ%’}.".g and ,',?,mw‘ ct 8. M casereplacementis required, remove the three
D8OL-843-A. shift rail detents from the case.
o
Q
\)

AND INTEANAL PULLER
DBOL-$43-A OR EQUIVALENT e
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07-038-27

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Transmission, Mode! §5-42 2F

07-03B-27

9. Mrequired, remove the siotted spring pins that
hold the Sth-reverse interiock plate from their
bores in the case just below the shift control
housing (7203).

ROLL PINS

10. i required, remove the central shift rail needle
bearing from the case using impact Slide Hammer
T50T-100-A and Blind Hole Puller D8OL-100-Q or
equivalent,

Assembly

1. H they were removed, tap the Sth-reverse
interiock plate roll pins into their bores in the case
until the bigger one bottoms out (sticks out
approximately 8mm (.315 inch); the small one
sticks out 4-5mm (. 158-,. 197 inch). Do not allow it
to bottom out,

2.

csre8-8

Heat the case in the area of the bearing bore of
§/reverse shift rail to 180°C (320°F) with
Rotunda Heat Gun 107-R0300 or equivalent.
Drive the bearing sleeve in with Needle Bearing
Replacer T877-7025-DH and Driver Handle
T80T-4000-W until it is flush with the surface of
the bore.

DRIVER HANDLE
T8OT-4000-W

NEEDLE BEARING
REPLACER
TETT-7026-044

g—

H B
Y C )
.

sy
VA

——

CE780-1A

if removed, install the case plugs into the case.
Tighten to 60 N-m (44 Ib-ft). Both case plugs are
of the straight thread type which require rubber
sealing rings to prevent leakage. (These torque
values apply to a cold case.)
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07-038-28

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Transmission, Mode! $5-42 ZF

07-038B-28

4.

Insert the three shift rail detent bolts into their
respective bores in the case. They must seat in
the detents in their respective shift rails and must
move freely when in their instalied positions.

SHIFT
RAIL DETENTS

Ptlace a new shifter shaft seal on the reiease

bearing guide tube (7.3L and 7.5L housings onty).

SHIFTER SHAFT
SEAL-T298

s

Position the main drive gear bearing retainer in
the case in such a way that the lug in the release
bearing guide tube is in alignment with the recess
in the case. Push the release bearing guide tube
in until it bottoms against its bore in the case
(7.3L and 7.5L housings only).

: | Heat up the mounting bore in the case for the

s

CAUTION: if the countershaft cluster gear
(7 113), input shatt (7017), mainshaft or one
or more tapered rolier bearing has been
replaced, it is mandatory that the tapered
roller bearings be adjusted to obtain a
preioad of 0.02 to 0.11mm (0.00079 to
0.00434 inch). Refer to adjustments in this
section for procedure.

Position the oil seal in the case. Using Driver
Handle TBOT-4000-W and Front Seal Replacer
T87T-7025-EH, drive in the oil seal until it seats
against its stop..

outer race of the output shaft bearing (7085) to
160 °C (320°F) with Rotunda Heat Gun
107-R0O300 or equivalent.
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07-03B-29

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Transmission, Mode! S5-42 ZF

8.

10.

11

Position the input bearing front shim with proper
thickness in the bore. Using Driver Handle
T80T-4000-W and Bearing Cup Replacer
T737-4222-A, drive the output shaft bearing in
until it seats against the stop in the case.

Heat the case in the area of the bearing (7025) of
input shaft to 160°C (320 °F) with Rotunda Heat
Gun 107-R0300 or equivalent.

Position the correct input bearing front shimin the
bore tor the bearing. Using Driver Handle
TBOT-4000-W and Mainshaft Front Bearing Cup
Replacer TB7T-7025-PH, drive the bearing in until
it seats against its stop in the bore.

Input Shaft and Bearing
SPECIAL SERVICE TOOL(S) REQUIRED
Description Tool Number
Axie Bearing/ Seal Piate T75L-1165-8
Pinion Bearing Cone Repiacer TBST-4821-AH

Disassembly

1. Position the two Collet Halves (44803 and
44787) of the Pinion and Carrier Bearing Puller
D8 1L.-4220-A or equivaient around the bearing
(7025). install the Puller on the collet halves and
pull the case bearing from the input shaft (7017).

w 1

Assembly

1. CAUTION: inspect the surface of the input
shaft in the area of the bearing race to make
sure it is smooth and free of burrs.

Piace the case bearing on the input shaft.

2. Place inner Pinion Bearing Cone Replacer
T85T-462 1-AH over the case bearing.

3. CAUTION: Make surs that the oll batfie is
tully instalisd and not damaged.

Position the case bearing, input shaft, and
Bearing Cone Replacer in Axie Bearing/Seal
Plate T75L-1165-B as shown in the illustration.

1995 F- 150, F-250, F-350, Bronco, F-Super Duty Powertrain, Drivetrain July 1894

07-038-29




07-03B-30 Transmission, Mode! $5-42 ZF 07-03B-30
00—

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

4. CAUTION: Press piunger must not contact Mainshaft
pocket bearing outer race.
Press the bearing on until it seats against its stop SPECIAL SERVICE TOOL(S) REQUIRED
on the input shaft. Description Tool Number
Beasring Colist Sleeve T78L-7025-G
Remover Tube T774-7025-B
Bearing Coliets T87T-7028-FM
Cofliet Hatves T87T-7025-MH
Putist Collets T87T-7025-NH
Coliet Retaining Ring T877-7025-OM
NPUT Pinion Bearing Cone Replacer Ta5T-4821-AH
SHAFT
ToNT Disassembly
1. NOTE: Use brass pads or equivalent in vice jaws
to prevent damage to mainshaft.
Clamp the output end of the mainshaft firmiy ina
vise.
A’J;u@ 2. Remove the synchronizer ring from the 3rd-4th
SEAL PLATE synchronizer (7 124).
T7SL-1108-8 c-s
5. CAUTION: Do not hest the case bearing for
more than 15 minutes.
CAUTION: Do not drive against the bearing

cone. Drive against the inner race only.

An alternate method is to heat the inner race of
the case bearing to 160°*C (320°F) with Rotunda
Precision Metal Gear / Bearing Heater
130-00002, Heat Gun 107-R0O300 or equivalent
and position it on the input shaft. Use a suitable
tool to seat the case bearing against its stop.
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07-03B-32 Transmission, Model §5-42 ZF 07-03B-32
w

D!SASSEMBLY AND ASSEMBLY OF
SUBASSEMBL!ES (Continued)

£ 7. Position the two Puller Collet Halves 8. Remove the synchronizer ring (part of

”f T87T-7025-NH on the 3rd-4th synchronizer and synchronizer) from the 3rd gear of mainshaft.
slide the collet retaining ring over the collet halves
to hold them in place on the synchronizer.

| \\\\\\\\\\\\\\\\\\ ,\\
-\\\\\\\\\\\\\\\\\\\\\\_‘k~

| 8. Place the Shaft Protector DBOL-625-4 or

i equivaient on the end of the mainshaft. Place the
Two-Three-Jaw Puller DBOL-1013-A or

= equivalent on the assembied collet haives and

L retaining ring and pull the synchronizer from the
mainshaft.

TWO-THREE-JAW PULLER
D8OL-1013-A OR EQUIVALENT
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07-038-31 -

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Transmission, Modeil $5-42 ZF

07-038-31

3.

4,

Place the Bearing Coliets T877-7025-FH or
aquivalent on either side of the input shaft pocket
bearing. Position the Remover Tube T77J-7025-B
in the collets. Pass the Bearing Coliet Sieeve
T75L-7025-G over the Remover and into the
coliets 80 they clamp firmly to the input shaft
pocket bearing. Pull the input shaft pocket
bearing from the mainshaft.

CAUTION: Place & cloth around the
synchronizer to catch the compression
springs, pressure pieces and balis that will
be released when the sliding sieeves are
removed.

Remove the 3rd-4th gear sliding sleeve (part of
synchronizer) from the mainshaft.

58

Remove the snap ring part of small parts repair
kit that retains the 3rd-4th synchronizer body to
the mainghaft.

3RD-4TH
SYNCHAONIZER BODY
SNAPF RING,
PART OF
78331

ca7ee-8

Place the Collet Retaining Ring T87T-7025-OH
over the mainshaft and let it rest on the mainghaft.

COLLET RETAINING
RING-TBTT-7025-OH

b—/
T |

i
L

i\
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l J 07-03B-33 Transmission, Mode! §5-42 ZF 07-03B-33

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

11. Remove the reverse gear bearings from the 15. CAUTION: Position a cloth around the
mainshaft. 1st-2nd synchronizer to catch the springs,
pressure pieces and balis that will be
released when the sliding siseve (part of
synchronizer) clears the 1st-2nd

ppr——aa AEVENSE GEAR synchronizer,
ﬂﬂ[][[ﬂﬂﬂﬂ | equivalent on the end of the mainshatt. Position
- the Two-Three-Jaw Puller DBOL-1013-A or
1 ﬂ[mﬂﬂ !ll. equivalent on the Collet Retaining Ring and pul
) - the 1st-2nd sliding sleeve (part of synchronizer),
'ﬂ 2nd gear, thrust washer (7 118), and input bearing

. spacer from the mainshaft.
J.

IR _

12. Lift the 1st-2nd gear sliding sieeve (part of
synchronizer) up as far as it will slide.

13. Position the Collet Retaining Ring T87T-7025-OH
ovefﬁamainshaﬂandlctitrutontheﬁmgear
(1GRX7 100).

14. Position the two Collet Halves TB7T-7025-MH so
they seat in the groove in the 1st-2nd sliding
- sleeve (part of synchronizer). Pass the Collet
Retaining Ring from below over the two halves
and secure them to the sliding sleeve.

Part
item Number Description

] 1 1D8BOL-1013-A 2-3 Jaw Pulier
. 2 | D80L-825-4 Shatt Protector
. 3 |7173 Input Bearing Spacer
4 |7119 Thrust Washer
1ST-2ND
e IS SLIDING s | 7101 Second Gear
TR e SLEEVE, e |— 18t-2nd Sliding Sleave
PARTOF (Part of 7124)

\\\\\\\\\\\\\\\\‘&\\.\.}\““

U

%
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07-038-34

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Transmission, Mode! $5-42 ZF

07-038-34

16. Remove the snap ring (part of small parts repair
kit) retaining the 18t-2nd synchronizer to the
mainshaft.

SNAP RING
1ST-2ND ;:g;"‘

(@gmutn l E“LIJ)

(R

0 g
_________,.,-’" .
17. NOTE: Use brass pads or equivaient to prevent

damage.

Reposition the mainshaft in the vise so that the
output end of the mainshaft is now facing up.

18. NOTE: On 4x4 versions and F-Super Duty
versions, a snap ring (part of small parts repair
kit) retaining the taper rolier bearing inner race
must be removed.

CAUTION: Failure to use a bearing gripper
will destroy the output shaft rear bearing
(TR205).

Position a bearing gripper such as Pinion and
Carrier Bearing Puller D8 1L-4220-A or equivaient
on the output shaft rear bearing. The gripper used
must pull the output shaft rear bearing by the
shoulder of the tapered roliers, not from the
bearing cage.

19. Position Two-Three-Jaw Puller DBOL-1013-A or
equivalent on the bearing gripper and pull the
output shaft rear bearing from the mainshaft.

TWO-THREE-JAW
PULLER
DOOL-1013-A

-----

20. Remove the 5th gear from the mainshaft.
21. Remove the 5th gear bearing from the mainshaft.
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07-03B-35 Transmission, Mode! §5-42 ZF 07-03B-35
L

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

22. Remove the synchronizer ring (part of
synchronizer) from the Sth-reverse synchronizer.

SYNCHRONIZER
RING, PART OF

25. Piace the Collet Retaining Ring T87T-7025-OM

csT71-8 over the mainshaft and let it rest on the 1st gear.
) . Position the Puller Coliets T87T-7025-NH so the
23. Remove the snap ring (part of small parts repair ridge rests between the synchronizer body (part
kit). retaining the Sth-reverse synchronizer to the of synchronizer) and the synchronizer ring (part
mainghaft. of synchronizer). Slide the retaining ring upwards
L' around the collets to secure them in position.
SNAP RING,

PART OF 78301

STH-REVERSE
SYNCHRONIZER
7124

24. CAUTION: Position a cloth around the Sth-rev PULLER COLLETS (2) [}
synchronizer to catch the springs, pressure TETT-7028-NH

pieces and balls that will be released when
the sliding slesve ciears the Sth-rev
synchronizer. carrec
L Remove the Sth-reverse sliding sleeve (part of
' synchronizer).
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07-038B-38

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Transmission, Mode! $5-42 ZF

07-038-38

26. Position a Two-Three-Jaw Puller D80OL-1013-Aor
equivatent on the collet retaining ring and pull the
Sth-Reverse synchronizer from the mainshaft.

DOOL-1013-A
OR EQUIVALENT

T124

\\\\\\\\\\\\\\\\\}, ‘

Wiy =gl

27. Remove the synchronizer ring (part of
izer) from the reverse idier gear and

synchroniz
bushing (7 141).

\\\\\\\\\\\\\\\\\ iy

(k™ L

e

28. Remove the reverse idler gear and bushing from
the mainshaft.

| ‘\\\\\\ \\\\\\\\\

crma

mainsghaft.

[iul”l{ | m[]

30. Remove the mainshaft from the vise.
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07-038-37 Transmission, Model §5-42 ZF 07-038-37
B )

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

31. CAUTION: Make sure mainshatt is properly 33. Remove the first speed gear bearing from the
supported. mainshaft,
Position the mainghaft in a press as shown in the

illustration and press the first gear and the
1st-2nd synchronizer from the mainshaft.

T
TTTEIT
Z
FIRST
SPEED GEAR
BEARING
7133
| cana
Assembly V
cames 1.  NOTE: Use brass pads or equivalent to prevent
damage.
32. Analternate method is to turn the mainshaft over . , . ,
and Ciamp it at the output end. Position the }am Clamp the mpuf end of the mainshaft in a vise.
: of 2-3-Jaw Puller D8OL-1013-A or equivalent on 2. Place the reverse gear bearing on the mainshaft.
[ the first gear and pull the first gear and the
1 1st-2nd synchronizer from the mainshaft,

*-_—_’-!—-
' TWO-THREE-JAW
DOOL-1013-A
] /Oﬂﬁwwum
T
‘N
. — ol g;.mo .
s ) ,}
i LT Wik 7124 ONIZE
! FIRST
[ GEAR
7100
csTe0-8

1995 F- 180, F-250, F-350, Bronco, F-Super Duty Powaertrain, Drivetrain July 1994



07-038-38 Transmission, Madel $5-42 ZF

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

07-03B-38

3. CAUTION: Before installing original
synchronizer, check for excessive wear.
Refer to wear check of synchronizer under
inspection in this section for procedure.

Piace the reverse idier gear and bushing on the
mainshaft over the reverse gear bearing. The
clutching teeth on the reverse idier gear and
bushing must face upwards.

[~ 2 -2 ]

4. Position the reverse gear synchronizer ring (part
of synchronizer) on the taper of the reverse idier
gear and bushing.

———
W1y

CAUTION: Do not heat synchronizer for more
than 15 minutes.

Heat the Sth-reverse synchronizer witha
Precision Metal Gear / Bearing Heater
130-00002, Heat Gun 107-R0300 or equivalent
to 160°C (320°F).

P e,

'Rotunda =2

o@o U

Position the synchronizer on the mainshaft so
that the side with the deeper hub faces down and
the short lugs on the synchronizing ring (part of
synchronizer) engage in the shaliow gaps in the
synchronizer. Push or lightly tap the synchronizer
down until it stops.

1995 F- 180, F-250, F-350, Bronco, F-Super Duty Powertrain, Drivetrain July 1994




07-03B-39

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Transmission, Model $5-42 ZF 07-03B-39

7.

10.

CAUTION: Make sure snap ring (part of small
parts repair kit) is free of burrs before
checking clearances.

Install the snap ring (part of small parts repair kit)
on the mainshaft next to the Sth-reverse
synchronizer. The clearance between the snap
ring (part of small parts repair kit) and the
synchronizer shouid not be more than 0. 1mm
{0.004 inch) with zero clearance preferabie.

E)

1 o
[

! i,

csre-C

Check the reverse gear end play. End play must
be between 0. 15-0.35mm (0.008-0.014 inch).

There are two grooves on the Sth-reverse sliding
sleave (part of synchronizer). With the two
grooves facing up (toward output end of
mainshaft), position the sliding sleeve over the
synchronizer body (both part of synchronizer). in
three positions on the sliding sleeve, three teeth
have been cut away. Align these three areas with
the three shallow gaps in the synchronizer and
the three lugs on the synchronizer ring (part of
synchronizer). Slide the sliding sleeve down until
it rests over the clutching teeth of reverse idier
gear and bushing.

CAUTION: Hf the original springs (part of
countershatt pilot bearing) are being
replaced, inspect them before reuse. Refer
to inspection in this section for procedure.

Insert three compression springs with pressure
pieces in the recesses of the synchronizer body
(all part of synchronizer).

11. Raise the pressure pieces slightly witha
screwdriver. Push in the balls with a screwdriver
and slide the pressure piece so that it rests
against the ball.

12. NOTE: The short lugs on the synchronizer ring
should be located over the shallow gaps in the
Sth-reverse synchronizer body.

Place the 5th gear synchronizer ring on the
synchronizer body (both part of synchronizer).

SYNCHRONIZER

[~ 2240
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07-038-40 Transmission, Model $5-42 ZF

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

07-038-40

13. Push the 5th gear synchronizer ring (part of
synchronizer) downwards while pulling the sliding
sleeve (part of synchronizer) into the center
position.

-
e

(I

"\H"’"\\\\\“\,\\‘;\'\;\l\%}

AN

. owe

LU

oy

csree8
14. Place 5th gear bearing on the mainshaft.

15. Install the 5th gear on the mainshaft over the 5th
gear bearing.

16. CAUTION: Do not heat the output shaft rear
bearing for more than 15 minutes.

CAUTION: If necessary to drive the output
shaft rear bearing on, drive agains{ the inner
race only. Do not drive against the besring
cone.

Heat the inner race of the output shatft roar
bearing to 180 *C (320°F) with Rotunda
Precision Meta! Gear/Bearing Heater 130-00002
or equivalent. Place it on the mainshaft and drive
it on if necessary until it seats against its stop on
the mainshaft.
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07-03B-41 Transmission, Mode! $5-42 ZF 07-038-41
0

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

17. NOTE: On 4x4 and F-Super Duty versions, fit an
additional retaining ring (part of small parts repair
kit) in the annular groove adjacent to the inner
race. it must have an end play of 0.0-0. imm
§0.0-0¢004 inch). Omm (0.0 inch) should be aimed
or.

Check the end play of the 5th gear. End play must
be 0.15-0.35mm (0.006-0.014 inch).

21. Place the synchronizer ring (part of synchronizer)
on the taper of the first gear.

SYNCHRONIZER
" RING, PART OF
7124

('HH lllrrll)

)E
\\\\ \\\\\\\\\\\\\\ \ b

=27

\\\\

Ul
i

18. NOTE: Use brass pads or equivalent to prevent

[ damage. .
Turn the mainshaft over and clamp it at the output

end. cErse-8
18. Place the gear bearing on mainshaft.

20. Place the first gear over the first gear bearing on
the output and fifth gear drive shaft with the taper

tacing up.
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07-03B-42

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Transmission, Model $5-42 ZF

07-03B-42

22. CAUTION: Do not heat the synchronizer for
more than 15 minutes.

Heat the 1st-2nd synchronizer to 160°C (320 °F)
with Rotunda Precision Metal Gear / Bearing
Heater 130-00002 or squivalent. Position the
synchronizer on the mainshaft 8o that the short
lugs on the synchronizing ring (part of
synchronizer) engage in the shaliow gaps in the
synchronizer. Lightly tap the synchronizer down
until it stops against the synchronizer ring (part of
synchronizer). When proper installation is made,
the word “ENGINE '’ will be visible on the

synchronizer.

=~+i".-"

\

G

23. install a new snap ring on the mainshaft next to
the 1st-2nd (part of small parts repair kit).
Clearance between the snap ring and the

synchronizer shouid not be more than 0. 1mm
(0.004 inch).
1ST.2ND
svnmgazsa 7831

BODY, PART OF
T124

() 24
(\ll-nnnuihllt

i
QL

_:;",....-"’-_

24.

25,

26,

27.

Check the end play of the first gear. it must be
between 0. 15 and 0.35mm (0.006 and 0.014
inch).

Position the sliding sleeve over the synchronizer
with its tapered collar facing down (toward the
output end of the mainshaft). in three positions on
the sliding sleeve, three teeth have been cut
away. Align these three areas with the three
shallow gaps in the synchronizer and the three
lugs on the synchronizer ring. Slide the sliding
sleeve down until it rests against the first gear.

CAUTION: if the original springs are not being
replaced, inspect them before reuse. Refer
to inspection in this section for procedurs.

Insert three compreasion springs with pressure
pieces (part of small parts repair kit) in the
recesses of the synchronizer.

Raise the pressure pieces (part of small parts
repair kit) slightly with a screwdriver. Push in the
balls (part of amall parts repair kit) witha
screwdriver and slide the pressure piece so that
it rests against the ball.

PRESSURE
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07-03B-43 Transmission, Model §5-42 ZF 07-03B-43
L T e e S

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

28. NOTE: The short lugs on the synchronizer should
be located over the gaps in the 1st-2nd SECOND

synchronizer. GEAR

Place the 2nd gear synchronizer ring (part of
synchronizer) on the 1st-2nd synchronizer.

2ND GEAR

% T
SUITS

Y | U
i il

33. Position the thrust washer on the mainshaft and
tap it down until it seats against its stop on the
mainshaft. if necessary, gently tap the thrust
washer to fully seat if.

30. Place the second speed gear bearingonthe -
mainshaft,

31. Piace the 2nd gear over the second speed gear
bearing on the mainshaft. The taper of the 2nd
gear must face down on the mainshaft.
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DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Transmission, Model S5-42 ZF

07-03B-44

34. CAUTION: Do not heat the input bearing
spacer (7 173) for more than 15 minutes.

Heat the 3rd speed bearing spacer to 160°C
(320°F) with Rotunda Precision Meta!
Gear/Bearing Heater 130-00002 or equivalent.

35. Position the 3rd speed bearing spacer on the
mainshaft and tap it down until it seats against its
stop on the mainshaft. if necesasary, gently tap the

3rd speed bearing spacer to fully seat it.

38. Check the end play of the 2nd gear. it must be
between 0. 15-0.45mm (0.006-0,.017 inch).

37. After the 3rd speed bearing spacer has fullty
cooled, place the 3rd speed gear bearing over it.

38. Place the 3rd gear over the 3rd speed gear
bearing on the mainshaft. The taper of the 3rd

gear must face up.
MAINSHAFT
IRD GEAR
N
\ 0 D0a0na0l
!
i 1 TRTY

39. Place the 3rd gear synchronizer ring (part of
synchronizer) on the taper of the 3rd gear.

3RO GEAR
SYNCHRONIZER
RING, PART OF

\ '<.;_"%\\\
ALY \ \
\

\\\\\\\\\\\\\\\\\\\\\\\ '-

40. CAUTION: Do not heat the synchronizer for
more than 15 minutes.

Heat the 3rd-4th synchronizer with Rotunda
Precision Metal Gear / Bearing Heater 130-00002
or equivalent to a maximum 160°C (320°F).
Position the synchronizer on the mainshaft so that
theshomugsonthesyndwonizerm(panof
synchronizer) engage in the shallow gaps in the
synchronizer. Lightly tap the synchmmzar down
until it stops against the synchronizer ring (part of
synchronizer). The recess in the synchronizer
must face upwards.

SYNCHRONIZER
800DY, PART OF 7124

41. Installa mwsaapmgonﬁwmmshaﬁ next to
the 3rd-4th (part of small parts repair kit).
Clearance between the snap ring and the
synchronizer shouid not be more than 0. tmm
{0.004 inch).
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DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

Transmission, Model S5-42 ZF

07-03B-45

42. Check the end play of the 3rd gear. It must be
between 0.15 and 0.35mm (0.006 and 0.014
inch).

SRD-4TH
SYNCHRONIZER 8OOY
SNAP RING,
PART OF
pi =<3}

43. Position the sliding sleeve over the synchronizer
body (both part of synchronizer) with the smalier
of the two grooves facing down. in three positions
on the sliding sieeve, three teeth have been cut
away. Align these three areas with the three
shaliow gaps in the synchronizer body and the
three lugs on the synchronizer ring (part of
synchronizer). Slide the sliding sleeve (part of
synchronizer) down until it rests against the 3rd
gear.

44, CAUTION: If the original springs are being
repiaced, inspect them before reuss. Refer
to inspection in this section for procedure.

insert three compression springs with pressure
pieces (part of small parts repair kit) in the
recesses of the synchronizer.

45. Raise the pressure pieces (part of smali parts
repair kit) slightly with a screwdriver. Push in the
bails (part of smail parts repair kit) with a
screwdriver and slide the pressure piece so that
it rests against the ball.

«
N\

/\ BALL, PRESSURE PIECES
y / AND SPRINGS
(X / PART OF 78331
Coe0s-8
48. NOTE: The short lugs on the synchronizer ring

(part of synchronizer) shouid be located over the
shaliow gaps in the 3rd-4th synchronizer body.

Place the 4th gear (part of synchronizer) on the
synchronizer body.

4TH GEAR
RING

LUGS ON

RING SHOULD

BE OVER SHALLOW
GAPS IN 80DY
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B e

DISASSEMBLY AND ASSEMBLY OF
SUBASSEMBLIES (Continued)

47. Push the synchronizer ring downwards while Bearing, Countershaft

pulling the sliding sieeve (both part of
synchronizer) into the center position. Disassembly

1. NOTE: Do not attempt service procedures on the
gears of countershaft cluster gear (7 113). Only
the bearings can be serviced.

NOTE: Use brass pads or equivaient to prevent
damage.

NOTE: This procedure can aiso be used to
replace the other countershaft bearing.

Position countershaft cluster gear in a vise
clamping onto 5th gear (part of countershaft
cluster gear).

2. Place pulier device, such as Pinion and Carrier
Bearing Puller D8 1L-4220-A or equivalent over
the inner ring of the output shaft bearing (7065)
located at the output end of the countershaft
cluster gear. Turn the knuried ring on the tool to
secure it to the ring on the output shaft bearing.

48. CAUTION: Do not heat the input shaft pocket
bearing for more than 15 minutes.

CAUTION: If necessary to drive the input
shaft pocket bearing on, drive against the
inner race only. Do not drive against the

bearing cone.

Heat the inner race of the input shaft pocket
bearing to 160°C (320°F) with Rotunda
Precision Metal Gear / Bearing Heater 130-00002

or equivalent. Position it on the mainshaft and 3. Pos?tion 2-3-Jaw Puﬁqr DBoL-1013-Aor
drive it on if necessary until it seats against its equivalent over the gripper tool and remove the
stop on the mainshaft. output shaft bearing from the countershatt. _

An alternate method is to preas the input shaft pocket
bearing on using Inner Pinion Bearing Cone Replacer
TB5T-462 1-AH.

= e Assembly ;
\ \\ : 1. Using Rotunda Heat Gun 107-R0300 or L
WA equivaient, heat the output shaft bearing not to
exceed 160 °C (320°F). Maximum heating _

AL time is 15 minutes. [

2. install output shaft bearing on end of countershaft
cluster gear and drive it to its axial stop.
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ASSEMBLY

Transmission, Model $5-42 ZF

07-038-47

Transmission

NOTE: Any time the transmission (7003) is serviced
check the following items:

e Confirm that the front bearing oil scoop ring is
installed in the input shaft synchronizer cone
recess.

e Visually inspect the front bearing oil scoop ring for
tears or damage.

@ The front bearing oil scoop ring is recessed 6mm
(+1-0) (0.24 inch [ +0.04 -0]) below the
synchronizer cone edge.

e The front bearing oil scoop ring fits tight and cannot
be moved by hand.

® The three lubrication holes in the input shaft (7017)
are free of any obstruction.

e The oil channel (in the main case) to the bearing
(7025) is free of any obstruction.

@ The oil baffie (part of the shim pack) behind the
outer race of the bearing is free of damage.

e The synchronizer body snap ring forward of the 3-4
synchronizer package on the mainghaft is in

SYNCHRONIZER

4}

6 MM {-1.0 -0 MM}
0.24 IN. (+0.040 ~0.IN.)

ca 378

1. Place the input shaft end over the input shaft
pocket bearing on the input end of the mainshafl.

2.  Place the mainshaft and input shaft on the Gear

Pack Holding Fixture T87T-7025-HH. Place the
counterghaft cluster gear (7 113) on the fixture
and mesh the gears of the mainshaft and
countershaft cluster gear.

3. Place the three shift rails and forks into the Shift
Rod Support T87T-7025-JH in the position from
which they were removed during disassembty.
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Transmission, Model $5-42 ZF

07-03B-48

ASSEMBLY (Continued)

4. Position the three shift rail assemblies together
with the shift rod support tool and gear selector
interiock plate 8o that the gear shifter forks
(7230) engage in the correct sliding sleeves (part
of mainshaft synchronizer (7 124)).

5. Place the gear selector interiock piate on the
three gearshift rails and engage it in the grooves
of the gear selector interiock plate in the main
pear shift rail.

GEAR SELECTOR
INTERLOCK PLATE
T5K201

6. install spacer onto mainshatt.

7.

SPACER
1072 Cones-d

Secure the extension housing (7A039) into the
Bench Mounted Holding Fixture T57L-500-8.

Position endiess Lifting Sling D87L-1000-A or
equivalent around the shift rails, the holding
fixture and the mainshatt and countershaft cluster
gear. Position the gear pack into the extension
housing and push the mainshaft and countershaft
cluster gear and rails forward until the output
shaft rear bearing (7R205) and output shaft
bearing (7085) seat in their outer races in the
extension housing and the gearshift rails slide into
their retaining holes in the extension housing.

ENDLESS LIFTING
SLING

TADS
(ATTACHED TO BENCH
MOUNTED HOLDING FIXTURE
T571.-500-8}

e
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07-038-49 Transmission, Model $5-42 ZF 07-03B-49
ASSEMBLY (Continued)
9. Rotate the gear pack and extension housing
upwards 90 degrees so it is in 8 vertical position SHIFT ROD
with the input shatt pointing upwards. SUPPORT
conseL

10. if equipped, slide the output flange onto the end of
the mainshaft until it seats against its stop. Screw,
the spiral-lock output yoke locknut onto the
mainshaft until it is finger-tight.

SPIRAL-LOCK
OUTPUT YOKE
LOCKNUT-7048

11. Remove the shift rod support T8771-7026-JH.

12. Remove the strap and remove the gear pack
holding fixture from the mainshaft and
countershaft cluster gear.
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ASSEMBLY (Continued)

Transmission, Model $5-42 ZF

07-03B-50

13. Attach the three capscrews that secure the shift
interiock to the rear transmission housing. Tighten
them to 10 N-m (7 ib-ft). Be sure that the interiock
movaes freely after tightening the screws.

14. Engage the teeth of the reverse idler gear with
the reverse idler gear and bushing (7 14 1). Slide
the reverse idler gear shaft (7 140) downward
through the reverse idler gear bearings and into
the extension housing. Align the lower of the two
threaded holes in the reverse idler gear shaft with
the bore in the extension housing. Place a sealing
ring on the reverse idier shaft bolt and attach
through the bore in the case (7005) into the
reverse idier gear shaft. Tighten the screw

finger-tight

\'s
}p[? )

= S

M‘ - “\\‘\\\\\\\\\ I

Cs710-8

15. Insert the 5/reverse shift rail and gear shifter fork
into its bore in the extension housing.

16. i the magnet was removed during disassembly,
insert it in the recess in the extension housing.
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ASSEMBLY (Continued)

Transmission, Model $5-42 ZF

07-03B-51

17. CAUTION: The tapered rolier bearing preicad
should be adjusted if either the case or
extension housing, countershaft cluster
gear, mainshaft, input shaft, or a bearing has
been repiaced. if the tapered rolier bearings
on the mainshaft, input shaft, or countershaft
cluster gear have to be adjusted, do not
apply Gasket Maker E3AZ-19554-AA or
equivalent meeting Ford specification
WSEK-M2G348-A9 at this time.

NOTE: Do not wait longer than ten minutes to
tighten all 17 bolts, due to the rapid curing time of
the sealant.

CAUTION: Do not use a silicone sealing
compound.

if the tapered roller bearings do not have to be
adjusted, thinly coat the sealing surface of the
extension housing with Gasket Maker
E3AZ-19554-AA or equivalent meeting Ford
specification WSK-M2G348-A9.

I
_—e

7 ‘\\\?\}\\,“ Oy

ﬂ\n\\\\\\\ =
i~/
a5 AT \\\\\“\‘,‘l/l[
T S 2
T

CE7T12-1A

18. CAUTION: Make sure that the shift rail
detents do not obstruct sntry of the shift
rails.
if removed, push the three shift rail detents back
into their holes in the case.

///_/-\\ ’\ COT13-1A

19. CAUTION: Be careful that the input shaft
does not damage the input shatft seal and
extension housing seal. Also be careful that
the oil baffle is not bent when the casse is
positioned over the input shaft.

Carefully place the case over the mainshaft and
countershaft cluster gear and gearshift rails until
it rests on its mating surface on the extension
housing. it may be necessary to push the
§/reverse shift rail nward to clear the inner
surfaces of the case.

CC1-1A
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ASSEMBLY (Continued)

07-03B-52

20. Drive in the two dowels that align the extension
housing and the case. Next, insert two hex
screws and tighten them finger-tight.

DOWEL PINS

21. NOTE: ¥ itis not necessary to adjust the
mainshaft/input shaft preload, instali all of the
hex screws that attach case to extenaion housing
and tighten to 23 N-m (17 ib-ft).

Screw two additional hex screws into the bores
of extension housing near the mainshaft and
countershaft cluster gear finger-tight.

22. CAUTION: The tapered rolier bearing preload
should be adjusted if either the case to
extension housing, countershaft cluster
gear, mainshatft, input shaft or a bearing has
been replaced. Refer to Adjustments in this
section.

NOTE: The rear case reverse idler shaft boit was
instalied finger-tight earlier.

CAUTION: Use hand pressure for screwdriver
only, do not hammer the caps into position.

Fit sealing ring to the remaining reverse idier shaft
shift rod bolt. Inatali the screw into the bore in the
case and tighten both reverse idier shaft boits to
22 N-m (16 ib-ft).

23.

24.

REVERSE IDLER GEAR
SHAFT BOLTS-7214

Rotate the tranamission 80 the input shaft is

On 4x2 transmissions (except F-Super Duty),
remove the hex nut that secures the output flange
to the mainshaft, then remove the flange from the
mainshaft. Position the oil seal (7052) on Output
Seal Replacer T87T-7025-BH and position the oil
seal and tool in the opening in the extension
housing. Apply a little liquid soap around the
circumference to minimize friction. Using a soft
hammer, gently tap the Rear Seal Replacer until it
seats in the opening.
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“

[T il ASSEMBLY (Continued)

‘ 25. Ondx4 g:d :-Super D;_lty tTransmiaaions. use

= Output Seal Replacer T877-7025-LH and COMPANION FLANGE

[ Remover Tube T77J-7025-B to install the oil seal. HOLDING TOOL
Gently tap on tube with a soft hammer until tool ( TTeP4851-A
seats against its stop.

=
|
i
5=

27. K required, install new PTO cover and gasket over
the opening in the case using the original
attaching screws which have self-sealing threads
and tighten to 38 N.m (28 Ib-ft).

CE78-1A
26. CAUTION: Do not reuse the output yoke 28. CAUTION: The procedure must be followed
locknut after any servicing of the exactly to make sure that the interlock
transmission. Always repiace it with a new tunction operates properly.
m 2 transmissions (except F-Super Duty) A aﬁ:c‘kw . that(t};e in:} e
X ns « ' shifter int spring (7234} do not drop into the
reinstall the output flange on the mainshaft. install case. .

Companion Flange Hoider T78P-4851-A. Install a

new spirak-lock output yoke locknut onto the Position the Sth-reverse gear interiock plate into

mainshaft using Locknut Socket TB7T-7025-AH. its installed position as shown in the illustration
following Step 30. Place the gasket over the
;%mtmompm yoke locknut to 270 N-m (200 e 0 e of it 9 L
’ ma

Make sure that the stop plate moves freely and
that the gasket does not interfere with it, The
interiock plate must be in a position which is ower
than the gasket so that the plate may move
freely.
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ASSEMBLY (Continued)

Transmission, Model $5-42 ZF

07-038-54

29. Unloaded length of shifter interlock spring is
35.5mm (1.388 inch) minimum.

30. Place the shifter interiock spring above the nose
in the interiock plate and move both parts into
their instalied positions.

csn-s

31. CAUTION: Do not force the shift control
selector lever to shift into reverse. Damage
to the interiock components could occur.

Install the shift control housing (7203). Make sure
gasket is positioned correctly.

32.

Check the functioning of the interiock:

a. Temporarily install the gearshift lever (72 10).
The nose on the shift control selector lever
located just above the ball must point toward
the interlock plate. Install spring washers and
tighten screws to 22 N\m (16 b-ft).

b. The shift control selector lever cannot be
shifted between fifth and reverse if the
interiock was properly instalied.

¢. Once proper instaliation of the interiock is
confirmed, remove shift control selector
laver.

O,
-

CE7T19-1A

Aoompressionspﬁnqism%dimoeachoﬂhe
three detent boits. The positions are shown in the
illustration. Before installing the springs, check
m)tmirunbadodhnmhisujm(m'ae

SPRINGS

COON3-TA
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ASSEMBLY (Continued)

Transmission, Model $5-42 ZF

07-038-55

34. CAUTION: Do not sirike detent spring plug in
center as such an action can cause the
detent spring plug to cave in which will resuit
in leakage.

Vehicles have revised detent spring plugs on the
housing. New detent spring plugs have a 14mm
diameter versus the old 10mm diameter. Now
detent spring plugs should be installed using a
14mm punch. There is no longer & need to
measure the depth of the detent spring plug when
installing it due to a positive stop in the housing to
which the detent spring plug will be driven.-

35. K removed, install the backup lamp switch
(15520) with a new sealing ring into its mounting
boss on the side of the transmission near the i.d.
plate. Tighten the switch to 20 N-m (15 ib-ft).

GEARSHIFT LEVER
8OOT-72TY

GEARSHIFT
LEVER

8007
RETAINER
7282

cme

Using a screwdriver, install the snap ring inside
the gearshift lever boot 8o that the gearshift lever
boot and ring will be secured in the groove in the
gearshift lever boot retainer.

Slide the gearshift lever boot and cover ag an
assembly on past the shift control selector lever.

Place the two guide pieces on the lugs on the
cardan joint. The siotted ends of the guide pieces
shouid be located near the cover pointing inwards
toward the gearshift lever (7210).

INSTALLATION

Shift Lever and Boot
1. Insert the gearshift lever boot in its upright

position in the cover of shift control selector lever.

Extension Housing
1.

i removed, install the central shift rail bearing into
the extension housing (7A039). Heat the
extension housing in the area of the bearing bore
to 160 °C (320°F) with Rotunda Heat Gun
107-R0300 or equivalent. insert the ball sieeve
and drive the bearing in until it seats against its
stop using Needie Bearing Replacer
T877-7025-DH and Driver Handie T80T-4000-W.

DRIVER
HANDLE

NEEDLE BEARING
REPLACER
TETT-7026-OH

CH741-1A
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INSTALLATION (Continued)

Transmission, Model $5-42 ZF

07-038-56

2.

Heat the extension housing in the area of the
countershaft rear bearing outer race to 1680°C
(320°F) with Rotunda Heat Gun 107-R0300 or
equivalent. With Driver Handle T80T-4000-W and
Bearing Cup Replacer T737-4222-A, drive the
counterghaft bearing cup into its bore until it seats
against its stop.

NOTE: Do not install the oil seal (7052) at this
time. The oil seal is installed just prior to installing
the output flange.

Heat the extension housing in the area of the
mainshaft outer race to 180°C (320°F) with
Rotunda Heat Gun 107-R0300 or equivalent.
Using Driver HandieT80T-4000-W and Mainshaft
Front Bearing Cup Replacer T87T-7025-PH,
drive the bearing cup into its bore until it seats
against its stop.

MAINSHAFT FRONT
BEARING CUP REPLACENR

Extension Housing

1.

Position the oil seal (7052) on Output Seal
Replacer TB7T-7025-BH and position the oil seal
and tool over the output end of the mainshaft.

Apply a little liquid soap around the circumference
to minimize friction. Using a soft hammer, gently
tap the Rear Seal Replacer until it seats in the

¥

openng

Install the output flange on the output end of the
mainshaft. -

Attach Companion Flange Holding Tool
T78P-485 1-A to the transmission output flange
with four hex bolits.

CAUTION: Do not reuse the output flange
retaining nut after any servicing of the
transmission (7003). Always replace it with a
new one.

ingtall a new output flange retaining nut
(F3TZ-7045-A) on the mainshaft with Locknut
Socket T87T-7025-AH. Tighten the nut to 270
N-m (200 ib-ft). Remove the flange hoiding tool
after tightening the nut.
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INSTALLATION (Continued)

6. Connect the driveshaft to the output flange. Refer 3. Install the rear engine support (6A023) as
to Section 05-01. described in Section 02-03. Position the insulator

and retainer between the transmission and rear
engine support. install bolts and tighten to 60-80
N.m (45-60 Ib-ft).Install the nut retaining the
insulator and retainer to rear engine support.
Tighten to 68-94 N.m (50-70 Ib-ft). Remove the
transmission jack.

4. Connect the clutch linkage. Refer to Section
08-02,

5. Connect the backup lamp switch {(15520).

6. OnF-Super Duty series vehicles, install the
transmission parking brake. Refer to the Body,
Chassis Manual, Section 06-05.

7. Install the driveshaft. Refer to Section 05-01.

8. Fill the transmission with Motorcraft MERCON®
Multi-Purpose Automatic Transmission Fluid,

AEAR Ol SEAL INSTALLATION XT-2-QDX or -DDX meeting Ford specification
o E4AZ-19582-B or equivalent. Remove safety
A stands and iower the vehicile.
REAR SEAL 2 9. NOTE: For vehicies equipped with 7.3L Diesel
REPLACER Engine, use Synthetic MERCON®
TEIT-7026-BH E6AZ-19582-B, or equivalent Multi-Purpose ATF

meeting Ford specification ESR-M2C 163A2.

NOTE: Steps 9-11 apply to diesel engine vehicles
O only, .
Install engine charge exhaust pipe and sxtension

pipe.

10. Install nuts retaining extension pipe to muffier and
pipe assembly. Refer to Section 08-00.

11. Install bolt retaining engine charge exhaust pipe
to transmission housing. Tighten bolt to 54-68

(=] . N-m (40-50 Ib-ft).

12. CAUTION: Do not use any sealant on gasket.

f Place a new, dry gasket on the upper surface of
the shift control housing. Place the shift controf

\
4x2 mm”m:tm rgn“ O SEAL selector lever with the attached guide pieces into
F“‘-“.‘m ouTY) P the guide piece grooves. The slotted ends of
2 these guide pieces must face upward.

Transmission

1. Place the transmission (7003) on a transmission
jack such as Rotunda Transmission Jack
077-00008 or equivalent. Secure the
transmission to the jack. install guide studs in the
engine (8007) and raise the transmission until the
splines of input shaft (7017) are aligned with the
splines of clutch disc (7550). The ciutch release
hub and bearing must be properly positioned in
the clutch release shaft (7515).

2. Slide the transmission forward on the guide studs

L

until it is in position on the engine. Install the 5”3’7&%5557 OR LEVER
attaching bolts and tighten them to 53-72 N-m ,f,f"“

(39-53 Ib-f1). Remove the guide studs and install

the two remaining attaching bolts. cnae

B
:

1995 F- 150, F-250, F-350, Bronco. F-Super Duty Powartrain, Drivetran July 1894

L



07-03B-58

Transmission, Model $5-42 ZF 07-03B-58

INSTALLATION (Continued)

13. Tighten the four Allen-head capscrews that
secure the gearshift lever boot retainer to the
is;w.% control housing to approximately 10 N-m (7

14. Install the inner gearshift lever boot (7277) over
the lower gearshift lever (7210).

15. Install the upper shift control selector lever to the

lower shift control selector iever and tighten the
two retaining screws to 22-33 N-m (16-24 Ib-f).

Manual Transmission Assembly

16. Install the inner gearshift lever boot and the and
gearshift lever boot retainer to the opening cover
of transmission.

17. Install the gearshift lever knob (7213) on the
upper shift control selector lever if removed.
18. For vehicles equipped with diesel engine, install

engine charge exhaust pipe to wastegate housing
exhaust outlet and tighten marman clamp.

VIEWZ
c1s02C
Part Part
item Number Description item Number Description
1 | 385738 Bolt, 7/16-14 x 1.62; LRI B Transmission L.D. Plate
4.8L/5.8L (Part of 7003)
2 | 57661 Bolt, 7/16-14x 1.5, 7.5L 12 | 57664 Bolt, 7/ 16-14 x 2.25;
3 | N80B234 Bolt, M12-1.76x 70; 7.3L 4.8L/5.8L
4 | N605DOS Bolt 13 | 57886 Bolt, 7/18-14x 2.75; 7.5L
6 |7210 Shift Control Selector Lever A= Tighten to §3-72 N-m
T asion {38-53Lb-Ft)
77908 ransmas B |- Tighten to 22.23 Nem
8 7277 Gearshift Lever Boot (16-24 Lb-FY)
g | N610959 Bott c |- Tighten to 5-9 Nom
10 | 12110 Transmiasion Fioor Cover (44-80 Lb-In)
Piate
(Continued)
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INSTALLATION (Continued)

Transmission, Model! $5-42 ZF 07-038-59

1.

10.

11,

12.
13.

14.

Transmission (4x4)

Place the transmission (7003) on a transmission
jack such as Rotunda Transmission Jack
077-00008 or equivalent, and install two guide
studs in the transmission front case top holes, to
guide the transmission into position. Join together
the transmission and engine block mating
surfaces.

Install the two lower bolts and tighten to 54-68
N.m (40-50 ib-ft). Remove the guide studs and
install the upper bolts.

Place the rear support bracket in position and
install the retaining bolts. Refer to Crossmember
installation in this section. Tighten the bolts to
60-80 N-m (45-80 Ib-ft). .

Install the two bolts at the rear support insulator
bracket. Remove the transmission jack.

Position the transfer case (7A 185) on the
transmission jack. Position the transfer case on
the transmission, using care to guide the transfer
case shift lever through the opening in the fioor
pan. install the gasket and 8ix retaining boits.
Tighten the bolts to specifications listed in the
appropriate transfer case section in Group 07 in
this manual.

install the front driveshaft (4602).
Install the rear driveshaft.

Fill transter case and transmission with
Motorcraft MERCON® Multi-Purpose Automatic
Transmission Fluid XT-2-QDX or -DDX meeting
Ford specification E4AZ-19582-B or equivalent.
NOTE: For vehicles equipped with 7.3L diesel
engine, use Synthetic MERCON® EBAZ-19582-B
or equivalent Multi-Purpose ATF meeting Ford
specification ESR-M2C 163-A2.

Connect the backup lamp switch (15520).

Install engine charge exhaust pipe and extension
pipe.

Install nuts retaining extension pipe to muffler and
p%pe) assembly. Tighten nuts to 23-33 N-m (17-24
b-f).

Remove safety stands and lower vehicle.

Place a new, dry gasket on the upper surface of
the gearshift housing. Place the gearshift lever
with the attached guide pieces into the guide
piece grooves. The slotted ends of these guide
pieces must face upward.

CAUTION: Do not use any sealant on gasket.

Tighten the four Allen-head capscrews that
secure the cover assembly to the gearshift
housing to approximately 10 Nom {7 Ib-#t).

SHIFT CONTROL
HOUSING
7203

SHIFT SELECTOR LEVER
AND SOCKET
7210

csTne

15. Install the inner boot over the lower shift lever.

16. Install the upper shift lever to the lower shift lever
and tighten the two retaining screws to 22-33 N-m
(16-24 Ib-ft).

17. Instali the inner boot and the boot and bezel
assembly to the transmission opening cover.

18. Install the shift ball on the upper shift lever if
removed.

CLEANING AND INSPECTION

Transmission

Cleaning

1. NOTE: Do not clean, wash or soak transmission
seals in cleaning soivent.

Wash all parts, except seals, in a suitable
cleaning solvent. Brush or scrape all foreign
matter from the parts. Be careful not to damage
any parts with the scraper. Dry all parts with
compressed air.

inspection

1. Inspect case (70085) for cracks, worn or
damaged bores, damaged threads, or any other
damage that could affect operation of the
transmission (7003). inspect the machined
mating surfaces for burrs, nicks or damage.

Case Service

inspect the case for cracks and stripped threads.
Inspect the gasket surfaces and mating surfaces for
burrs. Check the vent for obstructions, and check all
fluid passages for obstructions and leakage.

inspect the case bushing for scores. Check all parking
iinkage parts for wear or damage.

i a transmission case thread is damaged, service kits
may be purchased from local jobbers. To service a
damaged thread, the foliowing procedures should be
carefully followed:
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CLEANING AND INSPECTION (Continued)

Transmission, Model $5-42 ZF

1. Drill out the damaged threads, using the same
driil size as the thread outside diameter. For
example, use a 5/ 16-inch drilifora 5/ 16-18
thread.

2. Select the proper special tap and tap the drilled
hole. The tap is marked for the size of the thread
being repaired. Thus, the special tap marked
§/16-18 will not cut the same thread as a
standard §/ 16-18 tap. it does cut a thread large
enough to accommodate the insert, and after the
insert is ingtalled, the original thread size
(5/16-18)is restored.

3. Select the proper coil inserting tool. These tools
are marked with the thread size being repaired.
Place the insert on the tool and adjust the sleeve
to the length of the insert being used. Press the
insert against the face of the tapped hole. Turn
the tool clockwige and wind the insert into the

hole until the insert is one-half turn below the face.

4.  Working through the insert, bend the insert tang
strzihqhtupanddownunﬁiﬂbmaksaﬁatm
notch.

5. Improperly installed inserts can be removed with
the extractor tool. Place the extractor tool in the
insert with the blade resting against the top coil
one-quarter to one-half turn away from the end of
the coil. Tap the tool sharply with a hammer until
the blade cuts into the insert. Exert downward
pressure on the tool and turn it counterciockwise
until the insert is removed.

Extension Housing

Inspect the extension housing (7A039) for cracks.
Make sure that the machined mating surfaces are free
from burrs, nicks or any other damage. f necessary,
replace the oil seal (7052) after the extension housing
has been installed onto the transmission (7003).

Bearings

1. Rotate the bearings in a cleaning solvent until all
lubricant is removed. Hold the bearing assembly
to prevent it from rotating while drying it with
compressed air.

2. Lubricate the bearings with approved
transmission lubricant. Wrap them in a clean,
lint-free cloth or paper, until ready for use.

Raceways

1. NOTE: Bearings that have been removed using
special service tools may have been damaged
simply due to the tool design. Be sure the
foliowing checks are made to determine if the
bearing can be put back into service.

Inner Ring Raceway — While holding outer ring
stationary, rotate inner ring at least three
revolutions. Examine raceway of inner ring for
pits or spalling. if pits or spalling are
unacceptabie, replace the bearing assembly.
Light particie indentation is acceptable.

2. Outer Ring Raceway — While holding inner ring
stationary, rotate outer ring at least three
revolutions. Examine raceway of the outer ring
from the same side as the raceway of the inner
ring. if raceway is spalied or pitted, similar to that
shown, replace the bearing assembly. Light
particle indentation is acceptable.

External Surfaces

The bearing must be replaced if damage is found in
any of the following areas:

1. Radial cracks on front and rear faces of outer or
inner rings.

2. Cracks on outside diameter or outer ring
(particularly around snap ring groove).

3. Deformation or cracks in ball cage (particularly
around rivets).

Spin Test

1. Lubricate bearing raceways with & slight amount
of clean oil. Turn the bearing back and forth
:gi.owiy until raceways and balis are coated with

2. Hoid bearing by inner ring in & vertical position.
Vertical movement between the inner and outer
rings is acceptable. Spin outer ring several times
by hand (do not use compressed air). If
roughness or vibration is noticeable or the outer
ring stops abruptly, the bearing shouid be
cleaned again and iubricated. Roughness ina
bearing is usually caused by foreign particies in
the bearing, which comes from inside the
transmission case. if bearing is still rough after
cleaning and relubricating three times, it must be
repiaced.

3. Hold bearing by the inner ring in & horizontal
position. Spin outer ring several times by hand
(do not use compressed air). if bearing is still
rough after cleaning and relubricating three times
(if not done in Step 2), it must be replaced. f
bearing passes the visual inspection and spin
tests, it can be reingtalied in transmission.

Gears

Inspect the teeth of each gear. if excessively worn,
broken or chipped, replace the gear. Excessive wear
increases backiash, which results in noise and
unacceptable operating characteristics.
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CLEANING AND INSPECTION (Continued)
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Shatt inspection

1. Check output shaft for runout by mounting the
shaft between V-blocks and applying Dial
Indicator with Bracketry TOOL-4201-C to several
places along shaff. The standard reading of the
indicator for runout should be less than 0.05mm
(0.002 inch). if runout exceeds 0.05mm (0.002
inch), replace shaft.

C10282-1A

2. Repiace input shaft (7017) if spiines are
damaged. if needie bearing contact surfaces are
wormn, rough, or other bearing contact surfaces
are damaged, replace input shaft.

3. Check countershaft gear teeth and countershaft
splines for wear or damage. Replace
countershatt if bent, scored, or wom.

SYNCHRONIZER
RING

FEELER
SYNCHRONIZER
GAUGE 800Y

GEARS CLEARANCE

0.8 mm (0.024 inch}
0.8 mm (0.024 inch)
0.6 mm (0.024 inch)
0.8 mm (0.024 inch}
0.8 mm (0.024 inch)
Reverse 0.4 mm (0,018 inch!

Wimlwin]-

Ce728-18

Synchronizer Compression Spring Tension
Check

Check the length of all compression springs of
synchronizers (7 124).

Synchronizers

Synchronizer Ring/Synchronizer Body Wear
Check

inspect the internal surface for contact pattern. The
contact pattern should be the same on the entire
internal circumierence of the ring.

Position the synchronizer ring on the synchronizer
body as shown in the illustration. insert a feeler gauge
and measure clearance at two opposite points. if
clearance is less than 0.6mm (0.024 inch) for the
3rd-4th, 18t-2nd and 5th synchronizers (7 124) and
0.4mm (0.0 16 inch) for the reverse synchronizers,
replace the synchronizer, atfected mainshaft gear, or
both if required to bring 1o within specification.

SPRING SPECIFICATIONS
Uniosded Length 0.0. Wire Diameter
14.8mm (Min.) 5.980mm 0.95mm
(0.5831n.) (0.235In) (0.037 In.)

Mainshaft and Input Shaft Gears

1. Inspect the friction taper cone on the gears and
check for the following wear patterns.

a. Sporadic slightly darkened patches on
otherwise evenly smoothed circumference is
acceptabie. The patches will appear to be
blackish in color and will vary in degree and
surface area depending on the synchronizer
ring contact area.

b. Signs of excessive heat will appear to be
burnt to a reddish-blue color, mainly on the
edges of the cone. This is a result of
excessive overioading, operating failure or
perhaps a malfunctioning clutch system.

2. Replace gears showing excessively burnt spots

(reddish-blue) on the friction taper cone edges. in

m case, the selector teeth will be damaged as
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3. Reuse the gears if sufficient synchronizer reserve
allowance is available and the teeth (dog teeth)
are in good condition. Acceptable wear patterns
are depicted in the following illustration.

Shitt Fork /Clutch Hub Sleeve

Check the contact surfaces of the shift fork and clutch
hub sieeve for evidence of wear or damage.

Speedometer Gears

1. Check drive gear, driven gear and driven gear
shaft for wear or damage.

ADJUSTMENTS

Bearing Preload Adjustment

Measurement and adjustment of the tapered rolier
bearings is necessary if a housing, countershaft
cluster gear (7 113), mainshaft or input shaft (7017)
has been replaced or if a tapered roller bearing per
shaft has been replaced. The mainshaft, izg’wt shaft,
and countershaft cluster gear should be adjusted to
provide a preload of 0.02-0. 1 1mm (0.00079-0.00434
inch). Atter adjusting the two shafts, each should be
rotated a few times to center the rollers in the bearings

invoived.

input Shatt and Mainshatt Tapered Rolier
Bearing Preload Measurement

1. With the transmission (7003) placed on a bench
with the output flange facing upward, attach a dial
indicator gauge with a magnetic base, such as
Dial Indicator/ Magnetic Base D78P-4201-B or
equivalent to the output flange in such a manner
that the measurement bar will rest on the output
end of the mainshaft as shown in the illustration.

2. Zero the dial indicator and, using a pry bar, gentiy
pry up the input shaft (70 17) and mainshaft.

3. NOTE: Shims and oil baffie must be removed
prior to preload measurement. The oil baffie is
part of the shim package under the outer bearing
race.

Note the indicator gauge reading. An input
bearing front shim and oil baffle which is to be
fitted later must have a combined thickness equal
to the dimension recorded on the dial plus
0.02-0. 11mm (0.00079-0.00434 inch). This will
result in obtaining the specified preload after
installation of the shims and oil baffle, and
mainshaft and countershaft cluster gear (7 113).

- o
i

£

) o B -
i, U

me NI

==
0~ Us

Countershatt Tapered Roller Bearing Preload
Measurement

SPECIAL SERVICE TOOL(S) REQUIRED

Description Tool Number
Dial indicator TOOL-4201-C
Cluteh Housing Alignment Adapter T75L-4201-A
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ADJUSTMENTS (Continued)

1.  NOTE: Countershaft is serviced by Ford as an 2. Drive the two dowel pins out of their holes in the
assembly oniy. individuai countershaft case and extension housing (7A038) and iift the
components will not be serviced. case off the extension housing.

i Using two 10mm hex screws, attach Dial
[ indicator TOOL-4201-C and Clutch Housing

[\ Alignment Adapter T75L-4201-A to the PTO
opening in the case (7005) as shown in the

, illustration. Position the dial indicator gauge to the
Fi support in such a way that the measurement bar

I rests against the flat face of the fourth speed
helical gear on the countershaft cluster gear

(7113). '
2. NOTE: Countershaft thrust washer (7 119) under
front bearing race must be removed prior to \ CASE
preioad measurement. ‘
Set the dial indicator needle to zero. DI —f=__—8
) W v
3. insertpry ba(s through eagh of the two power wgi’fén !l._r__}\\}\\\ iw
take-off openings and position them beneath the 7241 < W

4th speed helical gear on the countershaft cluster
} gear.Pry up on the countershatft cluster gear.

4. Like the preceding shaft check, the preioad
shouid be 0.02 t0 0.1 1mm (0.00078 t0 0.00434
inch) after installing the thrust washer. i

[_ Cosas-8

CLUTCH HOUSING
Aucr;_,»:z&?m A‘D_:PTER 3. Using Impact Slide Hammer T50T- 100-A and
internal Puller D80L-943-A or equivalent, remove
the countershatt tapered roller bearing outer
races and mainshaft tapered rolier bearing outer
races from the case.

EXTENSION
HOUSING
TAOYS

S\
\\\\\\\\T\\q\\%\‘;\ﬂ////
! 1)

DIAL INDICATOR
TOOL-4201-C

—
!

-
o
o .
crn<c \ -
L]
Mainshaft and Iinput Shaft Tapered Roller \ ‘i
Bearing Preload Adjustment (o] A (\
AN
SPECIAL SERVICE TOOL(S) REQUIRED — @ "
-]
Description Tool Number A 't
impact Slide Hammer T507-100-A WY O
1. After completing the tapered roller bearinqsi s;,&* mﬁg
preload measurements giescribegi preyiou Y, TSOT-100-A
place the case in an upright position with the input wﬂf&%%ﬂm

shaft (7017) pointing upwards.
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ADJUSTMENTS (Continued)

4. NOTE: Always replace the baffle piate with a new

one when removed.

Fit each race with a shim washer or shim washer
and baffle plate to obtain the required preload
determined previously. Countershaft preload is
astablished by using shims alone; input shaft and
mainshaft preload is established by using shims
and a baffle. in both cases the parts are installed
beneath the outer race of the tapered roller

CAUTION: Do not use silicone.

Apply Gasket Maker E3AZ-19564-AA or
equivalent meeting Ford specification
WSK-M2G348-A9 to the mating surfaces of the
case and extension housing.

Position the case on the extension housing. Install
all of the screws that secure the case and
extension housing and tighten to 22 N-m (16 fb-ft).

Input shaft and mainshaft should turn freely by hand

bearing which seats in the case. d
after preload adjustment.
SPECIFICATIONS
Gear Ratios
1ot | 2nd | 3rd | 4th | Sth | Reverse
ClossRatic | 414237 | 1.42] 10 j0.77 3.7%
{Diesel)
wWide Ratio 572 1294 | 181] 1.0 o8 £.24
{Gasoline
Diessl)
Clearance Specifications
Description mm inches
Countershaft (Prsiosd) 0.02-0.11 0.00079-0.00434
input Shatt and Mainshatt (Preload) 0.02-0.11 0.00079-0.00434
Mainshatt Reverss Gear 0.15-0.35 0.00581-0.01378
Mainshatt 18t Gear 0.15-0.35 0.00891-0.01378
Mainshatt 2nd Gesr 0.15-0.45 0.00591-0.0177
(Continusd}
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L

Description mm inches
Mainshatt 3rd Gear 0.15-0.3% 0.00691-0.01378
Mainshatt 5th Gesr 0.15-0.38 0.00881-0.01378
Mainshatt Synchronizer Body Retention Rings 0-0.1 0-0.00394
Spring Specifications
Length Outer Diameter Wire Diameter
Detent Springs 44.1mm (1.736 In.) Min. 7.880mm (0.3101n.) 1.250mm (0.04% in.)
Reverse Gear Stop Plate Spring 35.5mm (1.308 In.) Min. $.040mm (0.358in.) 1.000mm (0.038 In.)
Synchronizer Spring 14.8mm (0.583 in.) Min. 5.960mm (0.2351n.) 0.850mm (0.037 in.)
M er
ounting Temperatures Description — n
PTO Cover Piate 38 28
Temperature
c ' idier Shatt Retention 22 18
Taper Rolier Bearing inne 180 320 Shift Rail Plate 0
.1 1y 4
q,:: e Shift Cover to Tower Cover 10
Synchronizer Bodies 160 320 Reverse Switch 20 15
Thrust Washer 180 320 Upper Shitt Lever 2233 16-24
Needis Bearing Inner Race 180 320 Transmission to Engine Bolts 53.72 39-53
Bearing Outer Race in Cover 160 320 Shift Rail Interiock 10 L4
Ball Bearing Sleeve in Cover 180 320 Case to Extension Housing 23 17
Upper Gusset (F-250 4x4) 58-77 43-57
Crossmember to Frame (F-250) 88-77 43-87
Transmission S Plste to 81-108 60-81
Approximate Lubricant Refill Capacities Crovomamber (Fo50)
Transmission Support Plate to 84-71 47-52
u.s. imp. Tranamission
Description Liters | Qts. Qts. Crossmember 1o Frame (F-350) 43-87 32-42
:*m:“” “ERAZON‘ﬁ Gusset (F-350) 43-57 32.42
u se Automatic
1-;.,,,,,::;., Fluid XT-2-.0DXor | 32 3.4 28 Crossmember to Transmission 81-109 60-81
-DOX or Equivaient (F-350)
7.30 Diesel
Motorcraft Synthetic MERCON®
Mutti-Purpose Automatic az 24 2.8 SPEC§AL SERV‘CE TOOLS / EQU’PMENT
Transmission Fiuid Meeting Ford : ’ .
Specification ESAZ-19582-8
ESR-M2C 163-A2 or Equivalent SPECIAL SERVICE TOOLS DESIRED
Tool Number Description
T877T-7028-AH
Locknut Socket
Torque Specifications @
Description N-m Lb-Ft TITT. 79284
Tranamission Cass Plug {Straight &0 44 T877.7025-8BH
Threads with Sealing Ring) Resar Seal Replacer
Extension Adapisr to Main Case 22 16 m
End Yoke to Mainshaft 270 200
Shitt Tower Cover 1o Main Case 23 17 TATT-TO1MN
(Continued) {Continued)
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SPECIAL SERVICE TOOLS/EQUIPMENT
(Continued)
SPECIAL SERVICE TOOLS DESIRED (Cont'd) SPECIAL SERVICE TOOLS DESIRED (Cont'd)
Yooi Number Description Yool Number Description
T877-7025-CH T78P-4851-A
Rear Seal Remover Companion Flange
@j Holding Tool
A
T87T-7025-DH TTeb-008
Needie Bearing oy
Replacer T76L-1185-B
TETT IS DN Axie Baaring/ Seal %
Piate
T87T-7025-EH TIRA11-8
Front Seal Replacer
TaST-4821-AH
inner Pinion Bearing
Cone Replacer
e IR
T87T-7025-FH
Bearing Collsts o THST A1 -AN
f‘—rm ; T80T- 100-A
[ impact Slide
Hammaer
TR RREIM TROT- 1004
T87T-7025-HH T80T-4000-W
Gear Pack Holding ) Driver Handie %
Fixture
TORT-4000-W
TTTF-1102-A
TITY- TR Bearing Cup Puller
T87T-7025- 0+
Shift Rod Support ;
TRTT- PO 2. X1 Y
T877-7025-L.H T73T-4222-A A
Output Seal Beari L]
Replacer @)‘ Rtpt:cgcfw Q
&=
TETT.TRISAN -
T87T-7025-MH w
Pulier Collets y TIST4R-A
T847-7025-8
TOD Forcing Screw
TN \
T87T-7025-NH
Pulier Coliets Nz Test.resa
: 177J-7025-8
Remover Tubs
TA7T-7025-OH
Colist Retaining 171579008
Ring {é S“‘\
Q g T78L-7028-G
Besring Coliet
TETT 7OIOM Siseve for 3.5inch
Bearing Collets
T877-7025-PH
Mainshatt Front @ ™o
Besring Cup -
Replacer = (Continued)
TETT. YOI
{Continued)
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SPECIAL SERVICE TOOLS/EQUIPMENT
(Continued)
SPECIAL SERVICE TOOLS DESIRED (Cont'd) SPECIAL SERVICE TOOLS DESIRED (Cont'd)
Top! Number Description Tool Number Description
T750-4201-A D8TL-1000-A Endless Lifting Sling
Clutch Housing DBOL-943-A Pulier — internal
Alignment Adapter D8OL-100-Q Blind Hole Puller
DB0L-1013-A 2-3 Jaw Puller
TTO. 43814 D8OL-625-4 Shatt Protector
T57L-500-8 TOOL-4201-C Dial Indicator
Bench Mounted
Hoiding Fixture ROTUNDA EQUIPMENT
Modei Description
Frdend 077-00008 Low Lift Transmission Jack
T77L-9533-8 107-R0300 Heat Gun
Jet Plug Remover ‘
‘%QD%’ 130-00002 Precision Metal Gear/Bearing Heater
TTN. 96338
SPECIAL SERVICE TOOLS DESIRED
Yool Number Description
D81L-4220-A Pinion and Carrier Bearing Puller
D78P-4201-8 Dialindicator/Magnetic Base
(Continued)
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VEHICLE APPLICATION

F-150, F-250, F-350 F-Super Duty and Bronco

DESCRIPTION AND OPERATION

Shift Control Linkage

The transmission shift control linkage or cable
transters the transmission operating mode from the
transmission range seiector lever to the transmission
(7003). The indicated transmigsion position on the
steering gear sector shaft (3575)is transferred to a
shift lever on the bottom of the steering column. On
vehicles equipped with cable-operated shift systems,
the indicated position of the transmission range
selector lever is transferred to the transmission
through the transmission column shift selector tube
{7212), then to the cable, and down to the manual
control lever (7A256) at the tranamission. On vehicles
equipped with transmission manual control selector
connecting rods (7326), the transmission manual
control selector connecting rod transtfers the indicated
transmission selector level position through a
transmission shift belicrank (7A 185) to a transmission
to belicrank lever rod (7A024). The transmission to
belicrank lever rod transfers the indicated position to
the transmission.

Shitt interlock System

All vehicles are equipped with a shift interlock system.
The shift interiock system prevents the shifting from
PARK (the ignition key is in the RUN position) uniess
the service brake is depressed. The shift interlock
system consists of a shift lock actuator mounted at the
base of the steering column. If the ignition key is inthe
RUN position, the shift lock actuator continually runs
unless the brake is depressed.
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CLUTCH AND RELEASE SYSTEM FAILURE MODES

O Clutch Pedal and Bracket Assembly

® Wrong assembly bracket, there are three pedal bracket assemblies. The 7.3L diesel bracket has
7 3/8", the 5.4 and 6.8L brackets have 6 3/4" and the MT has 7.9" of pedal travel. Ifthe 5.4L and 6.8L
bracket were to be instailed on the 7.3L, than there would be less than an inch of reserve and the
clutch may not release completely. Note the diesel 7.3L bracket should have a black overcenter
spring. The 5.4L and 6.8L bracket has a blue spring.

@ Bracket not properly secured at top mounting surface. If the bracket is not properly secured
than the pedal loads on the 7.3L vehicle can deflect the dash until the pedal stops at the dash and not
at the down stop. This will reduce bearing travel and clutch reserve.

© Clutch Hydraulic Assembly

@ Air in the Hyd. system may cause loss of clutch release bearing travel and failure to release the
clutch. This may be caused by several things, first, air trapped in the siave cylinder. The slave is at
an angle so it is possible that air can be trapped. The system needs to be bled.

Second, the feed valve on the master cylinder could be faulty, not allowing the system to replenish
itself. The entire system needs to be replaced.

Third, the system could be low on fluid. it would need to be bled and topped off.
Fourth, a bad seal or a line rupture can cause the system to drain itseif even after being filled.
All of the previous failures can cause the clutch not to release or not to reiease completely.

@ Slave cylinder not securely locked into position, can cause the slave piston and rod to be
blown out of the cylinder. This will cause a complete loss of system function.

© Clutch Release Lever and Bearings

& Pivot points on bearing can wear 3mm, this can cause the lever to come closer to the clutch.
Depending on clutch, pedal travel, lever and transmission stackups and hydraulic fluid temperatures,
the lever may come in contact with the clutch. Producing loud noises emanating from the
transmission. This failure is easily detected due to witness marks on the lever and clutch.

@ Antirotation failure of the release bearing can also cause noises to emanate from the
transmission. This can be checked by removing the bearing and seeing whether the housing rotates

%%ﬁ
| freely on the carrier.
® Damage to the Pilot Bearing can cause drag on the input shaft. Even if the clutch releases

completely the shaft could still be spinning. The damage can be caused by input shaft contact with
the bearing race during multiple transmission installation and removals.

%
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@ A cracked or broken pivot stabilizer can cause excessive pedal loads, transmission noises and
loss in release travel. The nylon stabilizer can be damaged after several release lever installations

and removals or by high clutch housing temperatures.

© Clutches

@ The 303 SAC clutch can be miss-adjusted if the adjusting ring on the clutch is not returned to its
new position when the clutch is being reinstalled on the vehicle. In this case the clutch can be in the

over adjusted position causing the pedal not to return and the clutch not to release.

@ in cold temperature operation, the hydraulic system can "pump-up" causing the clutch to over
adjust. At temperatures under -20°C the hydraulic system can produce excessive bearing travel if the
clutch pedal is depressed repeatedly. If the clutch finger travel exceeds 14mm than the clutch will

over adjust.
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' PINPOINT TEST F: MARD SHIFTING
- TESTSTEP | AESULT P O ACTIONTO TAKE
P ;UD F1 | CHECK HIGH SHIETING EFFORTS i o
& Set parking brake. Yeos P Ciutch system OK
e With shift control selector in raverss, cluteh ’
WA B No P ADD brake fluid ang

disengaged snd engine idling, move shift ieveric s
pasition halfway Detween reverss and neutral.

o Slowiy sngage clutch.

o Gearclash can now be hesrd it an attemptis mede
to shift into reverse with clutch engaged. and clutch
reserve Can now be measured.

o While maintaining light pressure on shift ssiector,
siowly press clutch pedal toward the ficor. At & point
in the travel of the clutch pedai the gear clash will
stop and the shift seiector will siide eanly into
reverse position. The amount of travel remainng
until the pedal touches the floor is defined a8
reserve. i pedalis ail the way to the Hoor before
stopping gear clash, clutch pedai reserve is not 20
adequale. TG SHOLL U HELS TR it (S TR A wehch ~CT

e s there adequate clutch pedai reserve?

F2 | INSPECT CLUTCH DISC AND PRESSURE PLATE

CHECK for leaks in the
clutch system. i OK,
1o F2. L

v_vyY | -

® Chaeck cluich disc and clutch pressure piate for Yes REPLACE clutch disc an
wekr and warpage. clutch prassure piste ag

o is clutch disc and/ of clutch pressure piats worn required.
or warped? No GOtoF3.

F3 | INSPECT CLUTCH RELEASE HUB AND BEARING

e Check for worn or damaged clutch releass shaft Yes P REPLACE partsas
{if squipped). necessary REFER 1o

& Check for worn pilot besring of Clutch relessse Section 08-02.
bearing.

e I8 clutch pressurs plate or clutch releass hub and Ne o §§§§§ :;‘g::;’t:;’g? o

bearing worn or damaged?

or Section 07-038.




. Your ZF cores are worth
i- money!!!!

for details . .. and recycle your
cores into cash!

“NO HASSLE" WARRANTY

Warranty limited to part repiacemant or repair. if
found to be gefective in ZF material or workman-
ship, for 12 months or 12.000 miles from date of
purchase. Specificaily does not cover removal,
reinstaliation or other costs incidental to repsir
of the vehicie.

Warranty claim form must be fully compieted ang
returned to ZF industnes. The Company will pay
fraight charges from dealer on failed units. Cenain
failures are subject to warranty analysis, if requested.

All operations guidelings in owner's manual fulty apply.

TROUBLE SHOOTING TIPS

Your ZF transmission shouid:

* Be started in first gear 0 avoid noise problems.

* 8o towed from the rear or the drive shaft must
be disconnected before towing.

+Have oif changed after the first 5.000 miles,
Approximately every 60.000 miles. thereafter.
Warning: To avoid stripping the fill or drain
piugs, please refer to the O.E. service manu-
al for torque specs.

* For Direct Injaction Turbo (D.1.T) models use ZF
approved Castrol Transmax-$ Syntheuc.

Your ZF transrmission should not:

« Be installed with a dnive shaft angle of more
than 3 degrees.

THANK YOU...DRIVE SAFELY

—

Contact your ZF S5-42 distributor

ATTENTION

Piease read the enciosed
recommended operating instructions
and warranty information

MOUNTING P.T.0. TO TRANSMISSION

For 6 or 8 Bolt Applications

1. Drain the oil from the transmission and
ramove the P.T.0. aperture cover plate.

2. Discard the cover piate and cover plate gasket.
Sealing surface must be dean and free of gas-
ket maternial.

NOTE: Stuff a rag in the aperture opening to
dirt from entering the transmission
while you are cleaning it

3. Using your hand, rock the P.T.0. driver gear
in the transmission (See Fig. 1.) and the dri-
ven gear in the P.T.0. assembly {See Fig. 2.)
Rocking the gears provides two important
factors.

{a} it shows you the amount of backiash
that has been designed into each unit.

(b} it is helptul in establishing the proper
backiash when installing the P.T.O.

NS

Fig. 1



 Technical/Product Bulletin .. :

ZF Industries

To: Manual Group

From: Michael Paterson

Re: Gear Tooth counts for the S5-47 and S5-42

Dear Distributor,

There are a lot of questions regarding the tooth counts on the gears in our transmissions. I hope that this
memo will clarify these questions. Please refer to the ratio when using this chart.

Ist 2nd 3d 4th 5th Rev Rev Idler
Ratio 4.14 2.37 1.42 1.00 0.77 3.79
Speed Gear Tooth Count 48 51 40 34 30 44 29
Counter Gear Tooth Count | 14 26 34 41 47 14

1st 2nd | 3rd 4th Sth Rev | Rev Idler
Raio 508 | 261 |1.53 | 100 |0.77 |466
Speed Gear Tooth Count 48 37 31 29 25 44 29
Counter Gear Tooth Count_|14___ |21 [30 |43 48 |14

st 2nd 3rd 4th Sth Rev Rev Idler
Ratio 572 1294 1.61 1.00 1076 {524
Speed Gear Tooth Count 48 37 30 27 26 44 29
Counter Gear Tooth Count | 14 21 31 45 57 14

101196-1.doc
e ANUAL TRANSMISSION DEPARTMENT . 777 Hickery Hill Drive b iilatey

Varnes Hills, Diinoks 600613182 Tolelaz (347) 344329



Torque & Clearance Specifications

S5-42/S5-47/S5-47TM
Torque Specifications

Description Applied Torque (+-10%)
Case Half Bolts 23Nm
Shifter Housing Bolts 23Nm
Shift Tower Bolts 10Nm
PTO Cover Bolts 38Nm
Fill Plug (Pipe Thread) 35Nm
Fill Plug (Usit Ring) 66Nm
Fill Plug (Alum. Seal Ring) 60Nm
Drain Plug (Pipe Thread) 35Nm
Drain Plug (Usit Ring) 66Nm
Drain Plug (Alum. Seal Ring) 60Nm
Idler Gear Bolts 22Nm
Reverse Switch 20Nm
Output Locking Nut 270Nm
Shift Rail Interlock Bolts 10Nm

Clearance Specifications

Description Assembly Clearance
Synchro Reserve S5-42

-matched used gear/used ring 0.65 - 1.Imm
-new gear/used ring 0.80 — I.Imm
-used gear/new ring 0.80 - 1.Imm
-new gear/new ring 0.90 — 1.1mm

Synchro Reserve S5-47/S5-47TM
1%, 4", 5" Rev. 2", 3rd

-new gear/new ring 1.4 -1.7mm 1.2-1.5mm
-new gear/used ring 1.3 -1.7mm 1.1 - 1.5mm
-used gear/new ring 1.3 - 1.7mm 1.1 -1.5mm
-used gear/used ring 1.15-1.7mm 0.95 - 1.5mm
Gear Clearance 1% 0.15-0.35mm
Gear Clearance 2" 0.15 - 0.45mm
Gear Clearance 3" 0.15 - 0.35mm
Gear Clearance 5™ 0.15-0.35mm

Gear Clarance Rev. 0.15-035mm
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