Differential (Rear End)
Restoration

(Revised 2008
by Tom Endy

Differential Cradle Tool

The differential cradle tool is used to remove andeplace the rear axle assembly from the vehicle. i
also used as a platform for disassembly and for fat assembly.



Differential (Rear End) Restoration

(Revised 2008)
by Tom Endy

Model A Ford:

The rebuilding of the Model A Ford differential, addition to replacing worn or damaged parts, shoul
take into consideration three distinct adjustmentse first is the carrier bearing pre-load, theosel is
the pinion bearing pre-load, and the third is ihg & pinion gear backlash. Each of these adjustmesn
described in this procedure.

Axle housing orientation:

Axle housings are all functionally interchangeaioten left to right. The only consideration is th&lging
standard orientation of the seams. The majoritgxdé housings are found with the seams on topf so i
makes no difference how you orient them becaudedsams will end up on top either way. If the searas
on the side, to be correct they should be oriestetthey face forward. Axle seams can also be faunithe
bottom, and again the orientation makes no diftereas they will both end up on the bottom. Therlakle
housings also had replaceable shock link ballss@othe judging standards to determine what yadr a
month configuration is correct for your car.

Banjo housing orientation:

Banjo housings are all functionally interchangealblee only consideration is the judging standafdiere
are three distinct versions. The first and veryyeanes have no reinforcement gussets at the flamge,
and the drain and fill holes are in line in theteemf the housing. The second has reinforcemesaeis,
and the fill and drain holes are still in line. Tined, and later banjo has reinforcements gusbetshe fill
hole is offset to the left. Consult the judgingnstards to determine what year and month configuras
correct for your car. The early banjo housings aitrsupport gussets are prone to cracking.

Torque tube housing orientation:

Torque tube housings are all functionally intergfeable. The only consideration is the judging sdeatsl
Most of the changes have to do with various diareaiéthe tube. Mounting attachments are all timeesa
Consult the judging standards to determine what ged month configuration is correct for your car.

Tear down preparation:

The tear down procedure is assuming that the rehhas been removed from the car, the rear speag,
brakes, backing plates, and the radius rods haweah removed. If you want to reassemble as aligin
found, mark each axle housing as left and rigrain the oil from the banjo.

Speedometer gear housing removal:
Remove the two 3/8 hex bolts and lock washers atfittnt end of the torque tube and remove the
speedometer housing. There should be a gasket thredeousing.

Torqgue tube roller bearing assembly removal{Photo P-1)

Reach through the hole where the speedometer lgpusia removed and pry loose the circular snap ring
from around the drive shaft. Slide it forward arifitbe end of the drive shaft. Next slide the speeeter
drive gear, thrust washer, and roller bearing b# &nd of the drive shaft. Use a screwdriver tchpus
everything forward.



Torque tube removal:

Cut the safety wire from the six 9/16 hex boltd titgach the torque tube to the banjo and remax®dits.
The torque tube can now be removed by slidingrivéod and off the end of the drive shaft. There miay
may not be a gasket between the banjo and theetdudpe. Ford did not originally use a gasket is thi
location, but later a gasket became available.

Torgue tube roller bearing race and seal removal:

To remove the seal in the torque tube, the racéhioifront roller bearing has to come out firsttiBare
removed at the same time with a very simple teclmi&tand a drive shaft up vertically with the #oled
end resting on a block of wood. Place a 1-1\16,it¢h drive, socket over the spline end of thealshaft.
Slide the torque tube down over the drive shafil itrdeats against the end of the socket. Holdtdingue
tube in a vertical position and gently bounce ianp down until the socket pushes the grease séabler
bearing race out the end of the torque tube. et to hold a rag loosely over the end of theumrmybe
during the process to capture the seal, bearirgg el socket as they exit the torque tube.

Axle keys:

Assuming that the rear brake backing plates haga bemoved from both sides, check that both axys ke
have been removed from the axles. If they areerabred the axle housings will be prevented frodirgii
off the axles. Usually they can be pried out witbnaall screwdriver. For the more stubborn onesngla
portion of the key with a pair of vice grips. Loitkightly and tap the vice grips with a hammer.

Axle housing removal:

Remove the ten 9/16 hex bolts from the $&fie of the banjo. The left axle housing can newdmoved by
pulling it off over the left axle. For the more Ishorn housings, tap the end of the axle housing avibtrass
hammer to dislodge it from the banjo. Remove theeeaxle assembly by taking hold of the left aafed
pulling the whole assembly out from the banjo dmright axle housing. Set the axle assembly aside
remove the ten 9/16 hex bolts from the rigide of the banjo. Remove the right axle housiagfthe banjo

in the same manner as the left housing was remdverte should be any number of gaskets on eitter si
of the banjo between the two axle housings. Sét &xle housings aside on some newspapers to dilew t
residual oil to drain out.

Banjo disassembly:(Photos P-2, P-3)

There are two ways to remove the pinion bearingrablyy from the banjo. (1) You will need a pinionlpu
tool. Slide the tool over the drive shaft and ldcto the shaft. As you tighten the bolts on thélgouhe
entire assembly including the banjo race, pinicar gand the two bearings all still attached todtiee shaft
will pull out of the banjo. (2) The other way isuabolt the two large nuts holding the pinion gassembly
together. Using a large pinion nut wrench and & pipench, remove both large pinion nuts. Use the pi
wrench to hold the drive shaft from turning whilesarewing the large pinion nuts. Once the two hatse
been backed off from the pinion gear sleeve, rentlogéwo nuts, the locking washer, and the thrzsther
off the end of the drive shaft. With a brass hamgeantly tap on the end of the drive shaft to dtive
pinion gear in toward the banjo. This will looserdaemove the front pinion bearing. Slide the bepaff
the end of the drive shaft. The drive shaft with giinion gear and the rear pinion bearing stilcted can
now be removed from the banjo by pushing the dshagt in toward the banjo and turning it at an arsgid
removing it.



Banjo bearing race removal:

If the double cone-bearing race that is pressedthg banjo mounting flange was left in place wtien
pinion gear was removed it has to be removed. Tive ghaft with the pinion gear and the rear taghere
pinion bearing still attached can be used as @&mpulhe drive shaft is temporarily reinstalled e banjo
and a pinion puller tool is attached to the drivafsat the banjo flange. As the pinion puller tedightened
against the banjo flange the bearing race is p@ilted the banjo. The use of a small hydraulic jpldced
inside the banjo housing to push the bearing ratésaliscouraged. Bearing races that have betallets

for many years can be very tight and the banjo ihgusan easily become distorted during the process.
Bearing race removal should be accomplished byipgstgainst the outside of the banjo flange, natresj

the inside of the banjo.

Pinion gear removal: (Photos P-4, P-5, P-6, P-7, P-8)

The pinion gear is removed from the drive shafhwitgear puller and a bearing puller. Place thee difnaft
in the pipe jaws of a vice. Remove the cotter ppmfthe drive shaft nut at the pinion end of theedshaft.
Using a 15\16 hex socket, back the nut off abotibt/an inch (do not remove the nut completelyacBla
small bearing puller around the drive shaft behhel pinion gear (at the end of the threads on ihierp
gear sleeve) by sliding it on over the front enthefdrive shaft. Using the gear puller, placeciéater point
of the puller in the détente at the pinion endhef drive shaft. Hook the arms of the gear pulleuad the
bearing puller and tighten until there is sufficiegnsion against the end of the drive shaft. Syntap the
end of the gear puller with a hammer. Alternatégten the puller and tap the end until the pingear
comes loose from the taper on the end of the dinadt. Remove the drive shaft nut and slide thepin
gear off the end of the drive shaft. The rear Ingathat is still attached to the pinion gear wdlvk to be
removed with a bearing puller and a shop press.

Axle housing disassembly(Photos P-9, P-10, P-11)

The bearing race and axle grease seal are removadefich axle housing in the following manner. €lac
the housing on the floor with the wheel bearing epdSelect a screwdriver you like the least asdrinthe
tip inside the axle exit hole in the housing. Pldwe tip of the screwdriver against the grease e a
matter of feel). Tap the end of the screwdriveil yoiu hear the grease seal hit the floor. The ggeseal
will be destroyed in the removal process. The bgarces are normally removed using a special itoite.
They can also be removed by placing the housindp@ifloor with the wheel bearing end up. Usingfa®&
length of 1/2 inch water pipe, place the end ofgipe against the inside lip of the bearing racehVd
hammer, gently tap on the other end of the piperéMbe pipe around the circumference of the beadog
between hammer blows so as to force the race eumlyevliake your time so as not distort the bearaug
seat machined inside the housing.

Axle/carrier/ring gear disassembly:(Photo P-12)

The axle assembly, which includes the ring gear @arder assembly that was removed and set aside
earlier, should now be disassembled. Cut the safet/securing the nine 9/16 hex nuts holding the t
carrier halves together. For reassembly refergmogch two center punch marks opposite one another o
each carrier half. This will allow you to reasseeii| as you originally found it (do not put thengh
marks in line with any of the nine bolts, as thell 'end to lock the bolt in place in the sleevetbé
carrier). Remove the nine hex nuts. Using a brassner, very gentlyap on the threaded end of each of
the nine carrier bolts to see if they can be ealigjodged. If they can, remove as many as possilile

the brass hammer. Do not hammer on anydbatot move easilyeave those in place and using the brass
hammer, tap on the edges of the carrier halves iat@mpt to drive them apart. One axle can also be
clamped in a vice and the opposite axle pulled bitevtapping on the carrier. It is important tHa tarrier



Axle/carrier/ring gear disassembly:(Photo P-12) (Continued)

halves come apart without damaging the thread$i@mine carrier bolts. Once the carriers are afiset,
axles can be slid out from each carrier half. Thdes gear assembly consisting of three spidersgamad the
gear shaft yoke will also drop free when the catmeves are separated. The ring gear can nowplpeda
free from the left carrier half using a brass hamane shop press. There is an early and a lastoveof the
carrier assembly. The parts from the two are rtet¢changeable. Refer to the article on carif@pmpendix
C) to determine which carrier assembly you have.

Carrier bearing removal: (Photos P-13, P-14)

A bearing is mounted to each carrier half. Theyughbe removed using a bearing puller and a shegspr
Inspect the carrier bearing mounts carefully ptmremoving the bearings to see that the bearings a
securely mounted on the bearing mounts. You shuatldbe able to turn the bearing on the mounts bgha
If the mounting portion can be turned by hand iamsethe bearings were previously set up too tigtt a
they have spun on their mounts. This conditiondsathe carriers in an unserviceable condition aitld w
have to be repaired or replaced. The rear end agsesmow completely disassembled.

Carrier inspection: (Photo P-15)

If you found that the bearings have spun on theeramounts prior to removing them, the carrier tries
replaced or repaired. Spun mounts are usually dawken the previous mechanic did not set up the pre
load correctly and the bearings were set too aighinst the races. | find more than half of thosdke apart
have one or both sides spun. If the mounts arelamotiged too badly a repair can be made by knutimg
bearing mounting surfaces so that the new beaviiggount tight. More than likely shims will have be
placed behind the new bearings when reinstalletthe@sarrier was probably also machined in towaed th
center by the spinning bearing mounting surfacgolf find just one side spun it is generally theyrgear
side because that is where the initial torque [diegh

Axle Shaft inspection:

Check both axles by inspecting the gear ends. Saae and pitting is not a problem. More importarthie
condition of the threaded ends and the key slogkeMsure there are no cracks at the key slot anithtbads
are not stripped. Reject any axle that has thédatskg crack at a key slot or has marginally sealtz
threads. Axle shafts are interchangeable leftdbtribut you may want to mark them left and right f
reassembly as they were originally installed.

Spider gear assembly inspection:

Check the condition of the three spider gears &aedybke they rotate on. Wear on the gears and some
pitting is not a serious problem. What is importarthat the three spider gears turn freely orthihee hubs

of the spider yoke. Check the hubs and the indidleecgears for damage. The later gears have &oleilin

each gear. The earlier gears do not have the Botk.types are interchangeable.

Ring & pinion inspection:

Check both gears for broken or damaged teeth. Sonoeint of wear and pitting is not a problem. Legend
has it that the gears were a matched set at ttewfa&ome speculation is that they are only matahleen

they have been run together for some period of &ima set in a car. Often you can find a matchimgber

on the two gears, but not always. It is prudenkdep them together as a set once removed from the
differential.



Ring & pinion gear ratios:

There are four different gear ratios availabletfiar Model A Ford differential. Thg@78ratio is the standard
and is most often found in a differential. The mi&joof Model A Fords were produced with the 378eT
411 ratio was used for lower gearing and was geneiradhalled in commercial pick-ups, station wagans,
other vehicles expected to haul heavy loads orctiteep hills. Th854 ratio was an after market ratio used
for higher gearing and became generally availatilenathe nations roads were greatly improved dfier t
Model A era. The870ratio was used in the very early 1928 cars treganerally referred to as an AR car.
The physical shape of the pinion gear is diffetean the other ratios and is not interchangealteAR
drive shaft is required with the use of the 37@ é pinion gear set. To determine the ratio of argset
count the number of teeth on both gears and ditielemaller number into the larger number.

ring gear pinion gear ratio
34 9 3.78:1
37 9 4111
39 11 3.54:1
37 10 3.70:1
Clean up:

Thoroughly clean the inside of the axle housings$ laanjo. Often there is metal wear particles eméedd
inside the axle housings. A wire brush attacheallemgth of angle iron makes a suitable tool. Ratiqular
attention to the area where the grease seals avifidtalled. Quite often you will find pieces of taleshims
that were used on the tapered axle shaft ends. Retine grease fittings and clean out the area wdregse
is supposed to flow into the wheel bearings fromgrease fitting. Clean the torque tube as wedlaclall
the other parts. Bead blasting of the gears, cdrdalves, and axles is recommended. If you do age la
bead blaster in your garage, treat yourself toveniag of wire wheeling.

Banjo bolt inspection and cleaning:

There are ten banjo bolts on each side of the H@@jdotal). These are special bolts; examine tteelre
sure they are original. They should have a spateeea the head of the bolt and the threads. This is
prevent oil from spiraling up the threads and caysin oil leak. The head of the bolt will also agp® be
thicker than a normal bolt. It is best to use thgimal bolts and avoid the reproductions. Do ne lbock
washers with these bolts, as they will leak oikedd the bolts by first soaking them in lacquerrtbimto
remove all the paint. Wire wheel the threads toosrall gasket sealer and other contamination.

Burr removal:
Run a flat file_lightlyover the machined surfaces of the axle housimgds, the three banjo flange surfaces,
and the mating surfaces of the two carrier halwesrmove any burrs or high spots.

Minimum new parts required:
It is prudent to replace all bearings, seals, askets regardless of the visual condition they apizebe in.
The following parts\price list is taken froBratton's Antique Auto Parts 2008 catalog.



Minimum new parts required: (Continued)

Quantity Description Ford part number Price (each)
4 carrier-pinion bearing A4221 $29.35

2 carrier bearing race A4222 $18.35

1 banjo bearing race A4616 $43.85

3 axle\drive shaft seal A4245 $2.25

1 drive shaft key A4606 $0.85

1 torque tube gasket A4507 $0.50

qty banjo gasket .009 A4035A $1.10

gty banjo gasket .006 A4035B $1.10

Approximate total cost $212.00
Part number cross-reference:

Original Ford Timken Bratton
A4221 28156 6070
A4222 28317 6090
A4616 28314XD 6330

Assembly preparation: (Photo P-16)

The assembly of the differential and the adjustsemde to several components is easier to actiéve i
differential housing is mounted in a vertical piosit A wide jawed wood vice or a fixture adaptedato
standard bench vise can be used to mount theaigdthousing in a vertical position with the bafigmge
facing up. The other components are then attadhe¢kdt in a vertical plan€See Appendix A)

Temporary carrier re-assembly: (Photos P-17, P-18)

Bolt the two carrier halves and ring gear togetiéhout the spider gears and withotite two axles
installed. Install only the spider yoke, preferabhe that has been made into a tool. Torque tre roits
and nuts to 30-35 ft. Ibs. Do not safety wire thésrat this time. Press a new bearing onto eaehasithe
carrier. Make sure they press tight onto each (&de Appendix B and Appendix C)

Axle housing race installation:(Photos P-19, P-20)

Press a new race into each axle housing with a pregs. A good technique is to place the banjdhen t
horizontal rails of the press. Set the axle houdmgn inside the banjo with the flange up and thekbide
resting on the banjo. This provides a solid platfdo press the races in. Make certain the racall f
seated. Check it with a dental mirror.

Axle housing seal installationPhotos P-21, P-22, P-23)

To install new seals in the axle housings a séatidiool (Bratton part number A4246) must be usedhe
end of a three-foot length of 1\2 inch water pifet the axle housing on a concrete floor with tiheel
bearing end down. Coat the tool and the seal wehse and insert the tool with the seal on thedemeh
into the axle housing until it is in place agaitie seat. The trick is to hold the end of the ttioe¢ length
of pipe steady and dead center in the middle ob#e housing. Using a hefty hammer, drive the sdal
place. It will take about six hammer blows. Whea $eal fully seats you will hear the sound of themer
blow change to a ringing sound. You can checktti@seal is fully seated by shinning a flashligit ithe
wheel-bearing end of the axle housing.



Temporary re-assembly of the banjo and axle housirgg (Photos P-24, P-25, P-26)

Bolt the rightaxle housing to the riglside of the banjo without any gaskets. Orientditzén hole correctly.
Torque the bolts to 30-35 ft. Ibs. Place the asgemba large wood vise or vertical holding fixtueead
orient it so that the assembly is vertical with ki side of the banjo facing up. Lubricate the beariagd
races with 600W oil and place the ring gear andaraassembly inside the banjo with the ring gadha
top. Install the lefiaxle housing onto the banjo without any gaskeggjiBtightening the bolts to 30-35 ft.
Ibs.

Carrier pre-load adjustment: (Photos P-27, P-28, P-29, P-30, P-31, P-32, P-33)

Reach in through the pinion opening in the bang tay to turn the ring gear. It should be lockedtight
before you reach 30-35 ft. Ibs. If it does not, oemthe left axle housing and place shims behitiebiedf

the carrier bearings or the axle races. The purpbske shim is to move the bearings and raceserclos
together relative to the position of the junctidritee banjo and axle housings. If you cannot loctgoring
gear you will never be able to achieve the desiegder pre-load. The installation of the shima isial and
error effort. After adding shims, bolt the left @flousing on again and check if you are able to Upcthe
movement of the ring gear. Once you have achidvedremove the left axle housing and install a lpem

of banjo gaskets between the banjo and the ledtfzising. A very helpful tool is to obtain a ldngf 3\8-

24 threaded stock and cut ten 2-inch long studs teskd as guides when installing banjo gaskets.iftent
adding and subtracting gaskets until you can mlogeing gear with your finger, or can measure 20bis.

on a dial indicator using the spider yoke t(®¢e Appendix B, carrier pre-load tool) This is also trial and
error effort. If you are adjusting by feel, thegigear should turn with some amount of force framry
finger. If you cannot turn it, it is too tight,itfspins free, it is too loose. The correct predlasomewhere in
between. Once you are satisfied with the pre-loampve the left axle housing and the gaskets anithese
gaskets aside. It is a good idea to write dowmtlmaber and thickness size of each of the gasketsndp
the final assembly the total quantity of these gtshvill be used on the two sides of the banjo. The
determination of how many on each side will be diater when the backlash adjustment is performed.
Remove the carrier and both axle housings fronb#mgo.

Banjo race installation: (Photos P-34, P-35)

Press the double cone-bearing race into the bamjsifg using a shop press. Do not set the bottotineof
banjo on the surface of the press. The pressingnaeill distort the circular shape of the banjotb@at of
egg shape. Instead insert a metal bar throughxtbdnausing openings and allow the banjo to harey ts
bar while under the press. You can also place ltheage that was previously removed on top of tedb
the backside of the banjo flange to add supportevgnessing in the new race.

Pinion gear re-assembly{Photo P-36)

Press a bearing onto the pinion gear sleeve ussthg@a press and a short length of pipe the diarétee
bearing inner mount. Press it down until it seafsirest the pinion gear. Place the banjo in a waod. v
Lubricate the bearings and race with 600W oil asgkmble the pinion gear into the banjo race. Tbense
bearing is an easier press on; it can be tappedtbra length of pipe and a hammer. Do not usedfrike
large nuts to pull it on as you can damage theatts¥®n the pinion gear. Install the thrust wasinér the
pinion gear sleeve. One of the large pinion ge&s gaes on next, followed by the tabular lockingsknex,
followed by the second large nut. Run the nuts dtmaonly snug.

Special tools needed for pinion adjustmentiPhoto P-37)

1. Two large pinion nut wrenches

2. A large pipe wrench.

3. Anin. |b. Dial indicator torque wrench.

4. A 1-1\16 inch 6-point deep socket wrench (to¥ier end of drive shaft spline).
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Adjustment of the pinion bearing pre-load: (Photos P-38, P-39)

The pinion pre-load is set by the bottom largeand locked in place with the top large nut. This ba a
tedious task, with much trial and error. Insertdhige shaft (or an overdrive stub shaft) into pir@on gear
sleeve using a new locking key. Note that the lssduor the drive shaft is not the same as useithéamwo
axles. The drive shaft key is part number A4606;akle shaft key is part number A4243. Install164.6”
hex nut onto the drive shaft, torque to 100 ft. #oed install the cotter pin. A note of cautioant the legs
of the cotter pin forward along side the nut, natrathe end of the drive shaft, as it may interigith the
carrier. The pinion pre-load is also adjusted tar2@bs. The trick is to set the pre-load low aloout 8-in.
Ibs., then when the lock nut is tightened the pestiwill increase, hopefully to the correct vallibe pre-
load adjustment is read off the dial indicator &gpto the end of the drive shaft (or stub sh&tate the
torque wrench smoothly. Some amount of fluctuatsonnavoidable. When the pre-load is set, bend two
ears of the large locking washer over, one in elr@ttion. Beware of reproduction locking wash&sme
have oversize ears that will scrape on the indidesctorque tube and make a lot of noise.

Backlash adjustment:

The backlash adjustment is best done before tles axk installed in the carrier. Reassemble thg laaal
axle housings as before with the carrier insidac®hll of the banjo gaskets previously selectetherwo
sides of the banjo temporarily with an educatedggud his will also be a trial and error efforteltacklash
adjustment is made by shifting the number of bgajskets between the right side of the banjo antethe
side of the banjo. These are the number of gatikattsvere previously determined to be requirecetdlse
pre-load on the carrier bearings. The more gaskstalled on the righside of the banjo, the lebsicklash
there will be. The more gaskets installed on_tftesiele of the banjo, the molmcklash there will be. The
gaskets are essentially moving the ring gear literarelationship to the fixed position of thengn gear.
Use only the gaskets previously determined dutvegcarrier pre-load adjustment. Do not add or agbtr
any gaskets. Some books say that backlash can peatsas .020, other say that .010 is the max. The
desired backlash is sometimes difficult to achiswmee you are working with a fixed number of gaskat
determined by the carrier pre-load adjustment. alea do not want to end up with no gaskets at mieecs

the banjo or you will have an oil leak. Generalbuywill end up with more backlash than you wanisTé
usually due to the wear in a used ring & pinionrgad, and it cannot be avoided. You also do nait Wa
end up with no backlash. When that is the casgehes are bottoming out and are binding. Alwayside

at least some amount of backlash in the gears.cdaualso experiment by moving any shims you placed
under the bearings or races from side to side. Gdeklash adjustment is the least critical of a# th
adjustments but it can be very tedious and timeswmmg, as you will be taking the assembly apart
numerous times. The end result should be some ambptay as you rotate the drive shaft back amthfo
slightly by hand to feel the amount of space betwibe gears. This is called backlash. Once theldsitk
has been achieved disassemble the banjo and axdegs and make a note of the number and quarftity o
banjo gaskets that will be placed on the two sudélse banjo during the final assembly.

Final carrier reassembly: (Photo P-40)

Disassemble the carrier and remove the spider gokiee spider yoke tool that was temporarily instal
Install the spider yoke with the three spider geaiang with the two axles into the carrier halMagbricate
the parts with 600W oil while assembling. Instaidaorque the nine nuts and bolts to 30-35 ft. sl
install safety wire. Grab hold of each axle, oneeath hand, and make sure that each turns freehein
assembly in opposite directions. There should bigimaing.



Final differential assembly: (Photo P-41)

Make certain the axle seals are installed in the Bgusings before you proceed. Be careful ingeitie
axle shafts into the axle housings, so as not iade the seals. It is best to apply a coat of gremboth
axle shafts. Bolt the riglatxle housing onto the rigbide of the banjo using the selected number dagss
Here is where the ten threaded studs come in héngy are installing multiple gaskets. Do not wse
silicon type gasket sealer, as it tends to allasvghskets to squeeze out of place. | recommendnndiead
shellac gasket sealer. Place the right axle howsmagbanjo vertical in the wood vice or holdingtipe.
Install the axle and carrier assembly in from #fé dide. It is important to understand that ipassible to
install the ring gear on either the right or laftesof the pinion gear. It must go on the left sidaver’s
side), if you install it on the right side, the ed@ll operate with one gear forward, and three g@areverse.
Install the left axle housing onto the banjo wiik selected number of gaskets. Use gasket seatguédrall
20 banjo bolts to 30-35 ft. Ibs. Remove the assgrfibm the holding fixture and set it in a horizaint
fixture or on some wood blocks on the floor. Rothae drive shaft with the 1-1\16 in. socket andc&hfer
any binding as it rotates. It should rotate smgothl

Torque tube grease seal installation:

The same procedure is used to install the tordoe $eal as with the axle seals. Stand the tordpeeitua
vertical position on a concrete floor with the fr@nd up. Use the same type of seal insertiondoch
shorter length of pipe. It will take about the sasnehammer blows, and the sound will change toging
sound when the seal is seated fully. Make sureep khe tool centered while driving it in.

Torque tube roller bearing race installation: (Photo P-42)

Before attempting to install the bearing sleevekerabsolutely certain you have already installedréw
grease seal. It will be difficult to get the sledaek out if you forgot. The bearing sleeve istgfbwn one
side. Put the sleeve in a vice with the protrudingple facing up and tighten until the two sidestiu#
sleeve are almost together. Wrap a piece of safiegyaround the sleeve just under the dimple (1.048
safety wire). Twist the ends of the safety wireetbgr and bend the end so that it faces straighiilnen
you remove the sleeve from the vice the split eyien up slightly, but it won’t be a problem. Puthealk
mark on the top edge of the sleeve right abovaitimgle. Put another chalk mark on the top of thigue
tube right above the slot the dimple is to seatitins important that you place these two chalk kear
accurately. Lubricate and set the sleeve down entie top of the torque tube and align the twokchal
marks. Take a large socket (I use a 36 mm % ingle docket) and attach an extension to it upsidendo
With the flat part of the socket against the topthef sleeve, gently tap the end of the extensidh wi
hammer to insert the sleeve down into the torgbe.tAs the sleeve goes into place it will pushsiiety
wire up and over the dimple and to the top of fkev@. Remove the safety wire and discard it. Check
make certain that the sleeve is properly seateekel$hould be a visible gap where the two sidéiseo$plit
come together. There should be no visible gap ardlm circumference of the sleeve. If there ispéians
that the dimple did not properly seat in the sf@iL may have to tap it in more. Insert a puncthmough the
speedometer housing slot and into the dimple. ajth a hammer several times to positively sedf jtou
were off to the side of the dimple by a large matge dimple will not drop into the slot and thex@o way
you are going to rotate it. The only alternativeoistart over by driving the seal and the sleaaklout.

Reproduction bearing and race:

It is best to try to use an original torque tubarbey race sleeve. The reproductions are not veog grhe
bearing surface is very course, it is not hardeaerd,the dimple is not formed well. It will wanthang up
the safety wire and it can also allow the sleevdipdown past the slot and go too far into thrgue tube.
The same applies to the roller bearing; an origmalreferable to a reproduction. The originalsenapiral
slots in the roller elements, the reproductionsalo
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Torgue tube installation:

Place a gasket on the banjo torque tube flangeskaalthe torque tube on over the drive shaft. iidrilee
torque tube so that the hole at the front for #tbus rods faces down. Install the six flange benhid torque
to 30-35 ft. Ibs. Install safety wire. Six of tharjo bolt stud tools can be used to aid alignment.

Roller bearing and speedometer drive gear installain:

Pack the roller bearing with grease and slide tib dhe drive shaft and down into the race. Slidettrust
washer on next followed by the speedometer driae. géne drive gear goes on with the collar enargh. fit

can only go on one way; it is impossible to insialbackwards. Slide the snap ring on last and th&
groove of the drive shatft.

Speedometer gear housing installation:

Coat the speedometer gear with grease and irtstalidusing onto the torque tube with the cable leead
pointing toward the right side of the car. A gasieés on under the housing. Install the two 3/8 hadts
and lock washers.

Painting:
The entire assembly (axle housings, banjo, andiéoiabe) should be painted gloss black as a umhwhs

completely assembled. This includes painting ofZ@ebanjo bolts, the 6 torque tube bolts, and #fiety
wire installed through the torque tube bolts. Tiffeikntial restoration is complete.

Rememberto put 600W oll
In the banjo!
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Differential Assembly Fixture

(Appendix A)

The vertical mounting fixture:

The rebuilding of a Model A Ford differential istber accomplished if it can be mounted in some gfpe
vertical fixture. Theright axle housing is clamped in the fixture. The baanad thdeft axle housing can
be installed and removed with little effort. Afteoth pre-loads and the backlash adjustments haam be
accomplished the differential is completely assembh the fixture minus the torque tube. Directly
above the fixture is a small electric hoist usediftahe differential out of the fixture and sebwn into
the differential cradle tool. The differential show the photo has the carrier pre-load tool iregerm the
top of theleft axle housing.

Vertical Mounting Fixture
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Carrier Bearing Preload Tool

(Appendix B)

How to make the toof

A carrier pre-load adjustment tool can be made feodiscarded spider yoke, part number A4211. Qrill
hole through the center with it mounted on a lalihis.important to have the hole perfectly perpeular to
the three gear shafts on the spider yoke. Tapdleevias for &8/8-16thread. Obtain a three-foot length of
threaded stock from a local hardware store; makiaineit is perfectly straight. Also purchased thieex
nuts. Make an aluminum insert plug on a lathe wiftange on it that will fit snugly into the opegiof the
axle housing where the axle protrudes out. Dilbke in the center of the plug to allow the threbskeck to
slide through smoothly. Cut the threaded stock kength of 31". Chamfer one end and run a hex nut o
about one inch from the end and tack weld in pl&tiee the threaded stock through the insert flaamygk
Install the other two hex nuts on the opposite@rte threaded stock and lock them together.

How to use the tool:

Bolt the two differential carrier halves togethedthathe modified spider yoke inside and without gxes
and spider gears installed. Proceed in the nornaaher to determine by feel the number of banjo ejask
needed to get the bearing pre-load somewhere ibalygark. When that is achieved insert the chagadfer
end of the threaded stock down through either halesing. Screw the end of the stock into the thedad
hole in the yoke until it bottoms. Slide the ins#aihge into place in the end of the axle housipgnng.
The purpose of the insert flange is to align threatled stock in the center of the housing in lifte e
hole in the yoke. Now it is an easy task to pldeedocket of a dial indicator torque wrench overttp nut
and rotate it for a torque reading. Add or subtbaetjo gaskets until you reach the desired reaafir§-in.
Ibs.

Carrier yoke (A4211) tool
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Differential Carrier (Early & Late)
(Appendix C)
Description:
The differential carrier is the device the ring gé&a bolted to and it is located inside the realeax
assembly. There are two halves to the carrier ddgemmside the two halves is located the threelepi
gears and the gear end of each rear axle. Themirsgecarrier bolts and nuts that hold the two éalv
together. There is an early version and a lataa@r&ither can be interchanged as a complete ddgem

Early Carriers:

The early carriers used at the beginning of pradaetre identical halves. Each half is the samemanber
A-4205. The ring gear can be installed on eithér Wéhere the two halves join together the matingaces
are not notched. They join together flush with anether. The nine bolts have a half round domed.hea
The head of the bolts go on the carrier half ondpposite side from the ring gear. The flat sidehef
domed bolt head fits up against the machined seidiere the ring gear would install if this halfreseised
for the ring gear side. This prevents the boltmfrotating when the nuts are tightened. The nitg mount
flush against the ring gear surface. Early cahaédves are not interchangeable with the later lsalve

Later Carriers:

The later carriers were introduced some time giteduction began. The two halves are not idendodl
each half has a separate part number. The ringsggais part number A-4205B and is the only side t
ring gear will fit on. The opposite side is parimaer A-4206. The ring gear will not fit on this sidlhe
surface where the two carrier halves join togeth@otched so that they lock together when joiridgk
nine mounting bolts have a flat rectangular hedd Bolt head goes on the ring gear side with thie bo
head flush against the ring gear surface. The mite go on the A-4206 carrier. The nine bolts e a
to rotate when tightening so it is necessary tal lloé bolt head in place while tightening the rnoténe

up the safety wire holes.

Nuts & Bolts:

The nine nuts and bolts used in ether assemblgp &/8-24-thread size. The early and late boltshate
interchangeable; the nine castellated nuts aredhe for both. Early and late carrier bolts shailildbe
torqued to 35 ft. Ibs. and then safety wired. Thendd shaped bolts used in the early carriers lotk i
place and the safety wire holes in the end of titslwill line up automatically.

The Early Carrier A4205 The Late Carrier A4206 and A4205-B
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Differential Rebuild Photos

P-1 P-2 P-3 P-4
P5 P-6 P-7 P-8
P9 P-10 P-11 P-12
P-13 P-14 P-15 P-16
P-17 P-18 P-19 P-20
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