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Jeep
AX 15 MANUAL TRANSMISSION
SERVICE MANUAL
SUPPLEMENT

1989 JEEP VEHICLES

To order the special service tools used and illustrated,
please refer to the instructions on inssde back cover.
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Foreword

The information contained in this service manual has
been prepared for the professional autamotive techni-
cian involved in daily repair operation. Information in
this moanual is divided into sections.

These sections contain general information, disgno-
8ig, teating, removal and installation, assembly and dis-
wusembly procedures for the components. The dingnosis
charts are designed to help you locate and eorrect prob-
lems with & systematic approach.

The information descriptions, testing procedures and
specifications were in effect at the time this manusl was
relesssd for printing.

Chrysler Motors reserves the right to change testing
procedures, specifications, diagnesis, or repair methods
at any time without prior notice or incurring obligation.

Information describing the operation and use of stan-
dard and optional equipment is included in the Oper-
ating Instructions and Product Information manual
located in the glove box.

NOTE: FOR INFORMATION NOT COVERED IN
! THIS MANUAL REFER TO . . . "ENGINE, CHASSIS

& BODY SERVICE MANUAL" OR "ELECTRICAL
MANUAL™ FOR 1989 JEEP VEHICLES.
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DESCRIPTION AND APPLICATION

Description

The AX 15 is a high capacity, five speed, synchro-
mesh, menual transmission. Fifth gear is an overdrive
range with a ratio of 783:1. The shifll mechaniam is
integral and mounted in the shifk tower portion of Lthe
adapter housing (Fig. 1L

An adaptor howsing isused to attach the Lransmission
to the transfor ense on d=wheel drive models, A plandard
extension housing is used on 2-wheel drive models.

ey

Application
The AX 156 is used in CherokesWagoneenComanct

mode]s with the 4 0L, -6 engine and in Wrangler/¥
rnedels with the 4,21, [<6 cngrine. The AX 15 is designs
for wse with either two-wheel drive or four-wheel drin
powertrain systems.

TRANSMISSION IDENTIFICATION
The AX-15 identification code numbers are on th
bottem surface of the transmission gear case (Fig. 2

HE2-1023

Fig. 1 AX 15 Manial Transmission
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The first number is year of manufacture (eg 9 =
1889). The socond snd third numbers indicete month of
munufacture {o.g. 01 = January, 10 = October, ated.
The next series of numbers is the Lransmission serinl

numbar,

TRANSMISSION SHIFT PATTERN

The AX 15 ghift pattern is shown in Figure 3. First
and second and third and fourth gear ranges are in line
for improved shifting. Fifth and reverse gear ranges are
nleo in line at the extreme right of the pattern (Fig. 3).

The AX 15 is equipped with a reverse lockout mech.
snism. The shift lever must be moved through the Nou-
tral detent before making a ghift to reverse,

TRANSMISSION LUBRICANT

Rocommuondod Lubricant
Becommended lubricant for AX-5 transmissions s
SAE 75W-ti, APl Grade GL-5 pear labricant.

Lubricant Level
Correct lubricant refill or Lop-off level is to the botbom

edgre of the fill plug hole

Fig. 2 identificalion Codo Number Location

® ® ®
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Lubricant Capacity

Lubricant capacity is as follows: ’
& 310 liters 03.27 LS. quarts) for Cherokes, Wagancer,
Comanche, and Wranglew¥J d-wheel drive masdels,
® 316 hilers (.32 [L5, gts) for Cherokes, Waroneer nnd
Comanche 2wheel drive models,

TRANSMISSION SWITCH AND PLUG
LOCATIONS

The fill plug is at the driver side of the gear case (Fig.
4).

The drain plug and backup light switch are on the
passenper gide of the gear case (Fig, 5.

TRANSMISSION GEAR RATIOS
The transmission gear ratics are as follows:
First gear - 3.83:1
Second gear - 2.33:1
Third gear - 1.43:]
Fourth gear - 1.00:1
Fifth gear - .T83:1
Heversa - 4.22:1

T o

Fig. 4 Filt Plug Location
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SERVICE DIAGNOSIS
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LOW LUBRICANT LEVEL

A low transmission lubricant level is generally tha
resultof o leak, inadequate lubricant fill, or an incorrect
lubricant level check.

Leaks ean oceur at the mating surfrees of the gear
case, intermedinte plate and adaptor or extension hows-
ing, or from the fronbrear seals. A auspected leak could
also be the result of an overfill condition.

Leaks at the roar of the extension or adaptor housing
will be from the housing qil seals, Leaks at component
mating surfaces will probably be the result of inade-
quate sealer, gaps in the sealer, incorrect bolt tighten-
ing, or use of a nen-recommended sealer.

A leak at the fronb of the tranamission will be from
cither the front bearing retainer or retainer seal, Lu-
bricant may be saon dripping from the clutch housing
after extended operation. IE the leak is severs, it may
also contaminate the clutch dise cavsing slip, grab and
chatber.

Transmissions filled from air or electrically powered
lubricant containers can be underfilled, Thia generally
happens when the container delivery mechanism i5 im-
properly calibrated. Alwaya check the lubricant level
after filling to avoid an under fill condition.

A eorrect lubricant level sheck ean only be mede when
the vehicle is level; use n drive-on hoist to ensure this.
Also allow the lubricant to scttle for & minute or so
before checking. These recommendations will ensure an
acenrnbe check and svoid an under-or-overfill condition,

HARD SHIFTING
Hard shifting ig usually caused by o low lubricant
level, inproper or contaminated lubricants, component

damape, incorrect elulch adjustment, or by a damay;
clutch pressure plate or disc.

Substantial lubricant leaks can result in gear, sl
rail, aynchro and benring damage. If o leak goes un
tected for an extended period, the first indications «
problem are nsually hard shifting and noise.

Ineorrect or contaminnled lubricants can also ¢
tribute ta hard shifting. The consequence of using n
recommended lubricants ia noige, excessive wi
internal bind and hard shifting.

Improper clutch release is a frequent couse of b
shifting. Incorrést adjusiment or a worn, dammngred
gure plate or disc can cause incorrect release. IF
eluteh problem is advanced, gear clash during shifts .
result,

Worn or damaged synehre rings can causc gear cl:
when shifling into any forward pear. In some pew
rebuilt transmissions, new syochro rings may bend
stick slightly eausing hard or neisy shifts. In most ca:
thiz condition will decline as the rings wear-in.

TRANSMISSION NOISE

Most manual transmissions make some noise dur
normal oporation. Rotating gears con generate a n
whine that may only be audible at extreme speeds

ST, nhvjuusL:,- audible transmission noise 15 £
erally the result of o lubricant problem. Insuffick
improper, or contaminited Jubricant can premote e
wear of gpears, synchros, shift rails, forks and beari
The averhcating caused by o lubricant problem,
also lead to goar breakage,



;]

4 AX 15 MANUAL TRANSMISSION o
TRANSMISSION REMOVAL/MINSTALLATION
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TRANSMISSION REMOVAL

(1) Remove the transmigsion shift knob, locknut, boot
and alift lever extension (Fig. 1)

{2} Unseat transmission shifll tower dust boot {(Fig. 25
&lide the boot up the lever for access to the retainer

131 Press the ghifl lever retainer downward. Then turn
the retainer counterclockwise to release it (Fig. 30,

{43 Lift the shift lever up and oul of the ehift tower
(Fig. 4)

(60 Raise the vehicle,

(6} Drain the transmission and transfer case lubri-
cant

(71 Mark the rear propeller shaft for assembly refer-
ence (Fig. 51

(8) Disconnect and remaove the rear propeller shait.

(9} Position a safety stand under the transfer case b
guppart the transmission/transfer case assembly.

(101 Remove the rear crossmember,

{11} Discennect the speedometar cable and remove the
engine specd sensor.

{12) Disconnect the backup light sawitch wire conniec-
tor.
{13) Disconnect the tronsfer case vent hosa,

{14) Disconnect the transfer case vacuum hoses nnd
range linkage. Mark the vacuum hoses for reference.

(163 Mark the front propeller shaft for alipnment ref-
ercnee (Fig, 5) and remove the shafk.

163 Disconnect the clutch eylinder hydraulic line
from the throwoutl bearing inlet line.

i{17Place a transmission jack under the transmission'
transfor cnse assembly, Then secure the assembly to the
jock with safely chains,

{18} Remove the cluteh housing brace rod.

(191 Memove the clutch howsing-to-engine bolts and
remove the transmission-transfer cnse assembly.

{20] Remowve the bolts sltaching the transmission to
the transfer case and separabe the components,

{21) Hemove the hydraulic throwout berring.

(22) Rernove the clutch howsing from the transmission
{Fig. 6.

TRANSMISSION INSTALLATION
i1} Install the cluteh housing on the transmission.
Tighlen the housing bolts to 27 fi-1ks (37 Mem) Lorgue.

(2) Install the throwoeul bearing.
(3} Insert the shift lever into the shift tower and shift

ihe transmission into any forward gear, Then remove
the ghift lever,
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TRAMSMISEN N
SHIFT LEVER

MR -5

{4) Mount the transmission on a jack. Raise the tra
mission and align the elutch housing with the eng
(5) Align the splines of the transmission input b
with the c¢luteh disc aplines and seat the elutch hous

on the engine,

Fig. 3 Disengaging/Engaging Shill Lever Retair
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(6} Install and tighten the clutch housing-to-enging

balta to 28 ft-1ba (38 Nem) torque.
(7) Connect the cluteh cylinder line to the throwaout
besring inlet line.
(8) Place a support stand under the elutch housing.
{9) Hemove the jack used Lo support the Lransmizsion.
(10) Position the transfer case on the jack and rajse
the transfer case.

Fig. 4 Removing/nstalling Shift Lever Assembly

| A
| b

AMARKE BOTH YOKES
[ FOR ALIGHMEMNT
AT IMSTALLATION

T

Flg. § Marking Propeller Shaft And Axle Yoke For

(11} Align and install the transfor ease on the trans-
MBS,

(12) Tighten the transfer caso-to-transmission nuts’
bolts to 26 ft-1bs (35 Nem) torgue,

(13} Hemove the transmission jack and position a
enfoty stand under the tranafer case to support the as.
Aol y.

(14] Connect the tranafer case vocuum boses and shift
linkage.

(15} Connect the transfer cnse vent hose,

(16) Connect the backup light switch wire conneetor,

{17 Connect the specdometer eable and install the
engne Hq‘.k:‘*{.'d BETISON.

(18} Inatall the renr crossmember. Tighten the eroas-
member-to-frame bolts to 30 f-lba (41 Nem) torqgue,

(19) Tighten the transmiesion-to-rear support bolta’
nuls o 33 f-lhs (45 Neam) Lorque,

(20} Install the shift lever in the shift tower (Fig. 4).

{21) Scat the shift lever relainer and turn it elockwiso
to lock it in place (Fig. 3). Be sure the lever is fully
septed in the the shift arm inside the tower,

(22} Tnstall the shift laver dust boat,

{23) Install the transmission and tranafer cuase shift
lever boats, shift knobs and lockngts,

{24) Align and install the front and rear propeller
shafts. Tighten the shaft Usjoint clamp bolts to 14 ft-1bs
(19 Nem} torgue.

{25) Fill the transmission with SAE 76W-90 gear lu-
bricant.

(26} Fill the transfer case with Mopar Mercon™ or
Dexron IT™ tronsmission fuwid,

(27} Lower the vehicle.

Fle f Shoteh H i
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TRANSMISSION OVERHAUL
INDEX
page 15
Transmission Disassembly ... .. .00 ... T Transmission Assombly And Adustment ...
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TRANSMISSION DISASSEMBLY {2y On Z-wheel drive models, remove the extens:

housing seal (Fig. 1),
AdapterExtension Housing Removal {3} Remove the shift tower balts and remove the toy
fram the adapter or extension housing (Fig. 2.

{1) Remove the hydraulie throwoul bearing, clutch d
i A ghift lever if nol previously removed. {4) Remove the gasket from the shifl tower (Fig.
housing and shift lover if no ously remov (8) Remove the shift arm retainer bolt (Fig. 4)

SLIRE
HAMMER

SHI
T

&R -8

JEF1-0

Fig. 1 Aemoving 2-Whee! Drive Extension Housimng
Saval

SHEFT
TONWER

ADAFTERENTERSICH
HOUSIMNG

> _
o102 =T 1 X

Fig. 2 Shift Tower Removalinstaliation Fig. 4 Shift Arm Aetainer Bolt Removalngtalidt
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6] Laesen and remove the restrictor pins (Fig. 6), (10) Remave the plug for the reverse shift head lock
(7} Bemove the shill arm shaft plug (Fig. 6} ball. The plug is at the right side of the adapter housing

[.J.-'I-‘I Itemowve the shift arm shaft with a large magnet  near the backap light switeh (Fig. 9
(Fig. 7. (11} Remove the lock ball spring with a peneil magnet

(9} Bemaove the shilt arm (Fig. B) {Fig. 10,

SHIFT

M- D

Fio. 10 Removinainstaliing Lock Ball Sorina

Fia. 7 Remowvinotnstfailine Shift [ ovar Shatd
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(12} Remave the shift head lock ball with a peneil

magnet (Fig. 110, — igz =1 e—
{13} Remove the backup light switch from the adapt- jL—{ A=A :.-'_]-}W"
erfextension housing. S
(14) On 2-wheel drive models, remove the speedom-

eter driven gear assembly if not removed previous|y. —— —]
(15) Remave the adapter/oxtonsion housing bolts (Fig. — -

o ADAPTEREX TENSION
HOLSING BOLTS
(LEFT SEiE)

Fig. 17 RemovingTnstafing Shift Head Lock Ball

Fig. 12 Adapter Housing Boll Locations
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(165} Locsen the adapler/extension housing by tapping  Geoar Case Romoval
the housing with a rubber face mallet (Fig. 13). (1) Remave the bearing redainer bolts and remove |
: (17T Memowve the adapter housing afler loosening it relainer (Fig. 16)
iFiz. 143 {2) Remaowve the retainer oil scal with a pry toal (Fi

(18} Remaove the adapter housing il seal with a pry 170
tool (Fig. 15).

ADAFIER
HOHISIRG

Figq. 15 Romoving Adaoler Hausing Sagl

Firm 10 Romasdeea nnaf Slhall Raasins Dmae i
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(3} Remove the input shaft bearing snap ring (Fig. 18). {6) Lonsen the gear case by tapping il awny from the
{4} Remove the cluster gear front bearing snap ring  intermediate plate with & rubber mallet (Fig. 200
(Fig. 19). (6] Remove the gear case from the geartrain and in-

termedinte plate (Fig. 21)

Fig. 21 Gear Case Removal Fig. 23 Lock Ball And Spring Removalinstaliation®
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Fig. 24 Mounting lntermediate Plate And Geartrain in Vise

(T) On 2ZWD models, remove the speedomeler gear
gnap ring and remove the gpeedometor pemr and spacer

feom the sutput shaft.

Fifth Gear And Synchro Assambly Removal

{1} Remove the three lock ball plugs from the inter-
mediate plate (Fig. Z2).

{2) Remove the three lock ball springs and lock balls
from the intermedinte plate with & pencil magnet (Fig.
231,

(3) Mount the intermediate plate and geartrain as-

gembly in o vise as follows;
i} Insert two spare bolts in one of the bottom bolt
holes in the intermediate plate, Insert the bolte from
the oppoaite sides of the plates (Fig. 24).
(b Install encugh flat washers under each bolt
head to prevent the two bolts from touching (Fig. 24).
{¢) Tape the bolts and washers in place and mount
the intermediate plate in the vise (Fig. 24).
td) Clamp the vise jaws securely against the balt
heads (Fig. 24). Do not clamp the vise jaws on the
intermediate plate. Clamp only on the bolt heads,
{4) Remove the fifth gear enap ring (Fig. 25). Retain
the snap ring for essembly reference. It is o select fit
cormpanant,

(5 Remove the E-ring that sccures the reverse ehifl
nrm to the fork (Fig. 26}

Fig. 25 Fifth Gear Spap Ring Remaval

Fig. 26 flemoving Reverse Shift Arm E-Ring 2
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(6) Remove the bolta attaching the reverse ghift arm
bracket to the intermediate plate, Then remove the
brachket {Fig. 27}

{T) Remove the reverse ahifll ann and shoe (Fig. 28).

{B) Remove the fifth pear shift fork sot screw (Fig. 29),

FIFTH GEAR

(9} Move the filth gear shift rail forward until it clears
the shift fork.

{ 10 Remove the fifth gear ghift fork from the aynelro
sleave (Fig. 300

{11} Remaove the reverse shift rail and the reverse
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ance alould be (L0 o 40 mm (003 to 0197 in). Ifclear

ahift head as an assembly (Fig. 313,
unee exceeds limits, the gear andfor ring will have Lo B

(12 Measure thrust clearance between the counter
fifth gear and the thrust ring with a fealer paugre, Clear- rieplaced.

o\
Al

T
ek
1_--""

I’ ?5

T
AE
-, 2

S

FER 1045

Fig. 35 Remeving Counter Fifth Gear And Synchro Fig. 38 Removing Qutput Shaft Rear Bearing

Aszembily Rotainer Bolts i
T
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(13) Loosen the fifth spline gear with a standard two-
jaw puller (Fig. 32). Position the puller jawa behind the
fifth counter gear as shown.

(14) Remaove the fifth spline gear (Fig. 335

(15) Remove the fifth gear synchre ring (Fig. 34).

{16) Remove Lhie lifth gear synehiro and sleeve assem-
bly {Fig. 35).

(17} Remaowe the counter fifth pear thrust ring (Fig
351

{18) Hemowe the thrust ring leck ball with a pencil
magnet (Fig. 37).

(19 Remwove Lhe balls altaching the oubput shaft rear
bearing retainer to the intermedinte plate (Fig. 38}

(20} Remove the rear bearing retainer (Fig, 39).

(21} Remove the roverse pear and shaft (Fig. 400,

Shift Rail And Fork Removal

There are a total of five shifll rails in the AX 15
transmission. The 1-2, 3-4, fifth pear and front reverss
ghift rails mre shown in Fipure 41, Two shifl roils are
uzed for reverse pear range. The front reverse rail s ol
the forward aids of the intermediate plate (Fig, 413, The
shart rear reverse roil and reverse shift head are ot the
rear side of the intermediate plate.

Iiis not necessary to remaove the ghiflt rails if they
do not require pervice during overhaul. Only the
shift forks need be removed for access lo the shafis
and genrs.

{1} Bemave the fifth pear abift rail (Fig. 41} Catch the
Inck ball in vour hand as the rail eomes out of the
intermoedinle plate,

REVERSE IDLER
GEAR

34
SHIFT FORK

REWERSE SHET

RAIL [FRONT)

FIFTH
GEAR SHIFT
AR

211075

Fig. 41 Shift Rail identification
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{2) Remove the 1-2 and 3-4 shifl rail C-rings with two (7} Hemave the 1.2 shift mail interlock pin from the

serewdrivers of equal size and length (Fip. 42). shift rail {Fig. 47}
(2] Remowve the ahifl fork set screws (Fig. 430, (&) Remove the 1.2 ahifl rail interlock plug from the
(4) Hemove the 3-4 shiflt rail from the shifl fork and  intermediate plate (Fig. 48).

intermediate plate (Fip. 44). {9} Lift the reverse shilt fork upward and remove the
(5] Remwove the 3-1 shift rail interlock plug from the

intermediate plate with a mapnet (Fig. 45). gl-fl.FT EallL

16) Kemove thae 1-2 alaft rail from the shilt fork and
intermediate plate (Fig. 46,

AFFI-1076

| Firn. 43 RBomawimea Shifd Eork Sel Scrows Firn. 4% Roamawving 1-2 Shiftr Baif




