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DI RECTI ONS OF SHI FTING FCRK SLOTS: During a rebuild of a ‘39 and newer
transnission, the shifting fork’s groove on the | owreverse sliding gear goes
towards the rear of the transmission. The direction the second/ high
synchroni zing drumgoes is nore difficult to explain. The shifting fork’s slot
for the synchroni zer drumis |l ocated slightly off the druns m d-point. The |onger
side of the shifting drumgoes towards the front of the transm ssion. The
synchro drumon ‘38 and older transm ssions had the shifting fork slot centered.
See | DENTI FI CATION OF CEARS further on in this section.

Fork direction: The forks in a floor shift are secured to their shift rail by
expanded pins (like a long rivet). These forks can only be mxed-up if the top
is dismantled. Record which direction they face before taking the top apart.

However, the shifting forks in a colum shift trans sinply drop into the shift
cover’s two sel ector cans and can easily be mixed-up. The second/high shifting
forks pin is centered..... so it makes no difference which direction the fork
faces. But the low reverse (L/R) fork can be installed two different ways. The
fork part of the shifting fork is offset fromits pin. The side of the fork with
the offset goes towards the rear of the trans (this positions the fork’s shifting
pin directly over the gear teeth on the L/R gear). An easy check to verify these
are positioned correctly in colum shift transmissions is to put the trans
shifting cover in neutral (both balls in their rail’s mddl e detent) and | ay t he
trans on it's side with both the shifting drumand L/R slider gear in neutral.
Drop the shift forks into the synchro drumr and the L/R sliding gear. Lean both

pins of the forks against the lower edge of the shift cover opening. |Install the
shift cover by directing the fork pins into the cover’s sel ector cans receivers.
If everything is correct the cover will slip on easily.

TRANSM SSI ON POPS QUT OF SECOND GEAR UNDER COMPRESSION  Several things can
cause this. |’massumng the case, top, and forks are not sprung, tweaked, or
bent .

(#1) Add an additional rail detent in floor shift transm ssions only: Two
transnission tops are needed..... a '37-"38 and a '39. Renpve the shift rails
etc. froma ‘39 and also froma ‘37-38 transm ssion top. The ‘38 trans top uses
a spring and two short dowel pins with ball shaped ends for the two rails. The
ball shaped ends are always engaged in one of the three detents machined in the
i nsi de of each shift rail. W need the spring and both dowel pins. The center
spring has a stock |length of 1.485".

The * 39 floor shift top has two flat screw plugs | ocated on opposite sides of
the shift tower. Behind each of these plugs is a steel ball and a spring. These
engage detents in the outside of the two shift rails. Each of the two steel
ball s are always engaged in a detent. There is a passageway in the trans top
between the two rails that houses a roller type spacer to prevent shifting into
two gears at one tinme. During tear down, remove the roller type spacer in this
passageway.... we'll not be using it. The ‘39 top will use the center spring and
two dowel s fromthe ‘38 in addition to the *39 top’s two steel balls and springs



Stretch the ‘38 center spring to 1.540" Iength. On both shift rails fromthe ‘39
top, locate and grind new detents 180 degrees (to be on the inside of each rail)

fromthe original detents | ocated on the outside of the rails. These new detents
are to be spaced exactly the same as the original ‘39 detents. Check the depth

of the detents closely while grinding. CAUTION: Do not grind these detents
deeper than the stock detents on the ‘39 rails. This will make the shifter hang
up in gear. |It’'s better to grind thema little shallowto prevent this.

Assenbl y: The original ‘39 springs and steel balls go back in their original
| ocations. The stretched ‘38 center spring and the dowel pins go in the top
between the two ‘39 rails and into the newly ground detents. The remnining
assenbly is the opposite of tear down. Wen done, the top will have detents both
on the inside and outside of each of the two ‘39 shift rails.

(#2) Excessive end-play: Check the end-play between the mai nshaft’s thrust
washer type spacer and second gear. This tolerance is 0.004" to 0.008". Add or
make a washer type shimspacer to correct

(#3) Shifting drum The shape and condi ti on of the engaging teeth on the
i nsi de of the synchronizing shifting drumnust be wedge shaped in order to engage
both the MDG and second gear snmoot hly and conpletely. Oten the sharp ends of
the teeth are worn flat or worn back over half way whi ch prevents engagi ng second
gear correctly. |If the sharp ends of the teeth are worn, they need repl aci ng.

GRI NDS WHEN SHI FTING | NTO SECCND OR HIGH |’ m assumi ng the clutch i s good and
adjusted correctly with about 1" free play in the pedal.

Grinding is usually caused by worn brass synchronizer rings rather than the
gears. Checking brass synchronizing rings to deternine if they' re good. The
purpose of these rings is to grip the taper on the sel ected gear (the gear you're
shifting into) tight enough to assist the synchro drum meshing with the engagi ng
teeth on the MDG and second gear. There are multiple tiny grooves machi ned
around the inside of these synchro rings. When new these feel sharp to your
fingers. They beconme worn and dull fromuse. Lack of sharpness doesn’t
necessarily mean they re junk, but it does nmean they're nearly worn out. Anot her
check i s done by neasuring the distance between the brass synchro and the gear
teeth on a MDG or second gear using a feeler gauge. |If this gap is |ess than
0. 020", the synchro is worn out. But the best test | think is to place themon
t he MDG or second gear and push them against the gear while trying to rotate the
brass ring. They should friction-lock tightly on the tapered shoul der of the
gear. |If they don't lock tight, the synchro ring is shot and needs repl aci ng.

@inding can be caused by worn teeth in the synchro drum which engages the
second and high gears. These have wedge shaped ends and are on both inside ends
of the synchro drum A so verify the teeth on the MDG and second gears are not
worn excessively. [See preceding #3 for nore i nformati on and possi bl e correcti ve
grinding. ]

| DENTI FI CATI ON OF TRANSM SSI CN (EARS: The ‘32 thru md-* 35 had spur
(straight) cut teeth on | ow/'reverse gears. The cluster gear had both strai ght
and helical cut gears dependi ng on what type of teeth they nmesh with. These
transm ssi ons used strai ght cut splines on the mai nshaft (the low reverse gear
slid back and forth on these splines on the mainshaft) and is the main difference
between a ‘34 and ‘36 transm ssion. The synchronizing drumhad a lip at only one
end. This lip is to be installed towards the rear. The synchro drum was 1.406"
wi de. The synchroni zers were nini mal and pause shifting (pausing nmonmentarily in
neutral) was the rule of the day when shifting into a higher gear.



Frommd-*35 thru ‘38 there were only a couple of mai n changes as far as | can
recall. All of trans gears were helical cut which nade | ow and reverse gears
stronger as well as being a ot quieter in |owand reverse. The mainshaft was
changed to spiral cut splines for the newer | owreverse gear to slide back and
forth on which inproved | ow gear shifting. The synchroni zi ng drum had t he
shifting slot in the center of the drum There is a slight |lip on one end of the
earlier synchro hubs.... it’s to be installed towards the rear. The width of
this drum was changed to 1.345". Pause shifting still rul ed.

Beginning in ‘39, second gear and t he MDG were changed to work with a new and
i mpr oved synchronizer assenbly. The second/ high synchronizer clutch hub, brass
synchroni zers, and shifting drumwere i nproved consi derably and are different
than pre-'39. The synchro drumis bigger and is now directi onal during assenbly.
The brass synchros are larger. The synchro clutch hub is different, but retains
t he same miserabl e ball/springs design the earlier transm ssions used. The
conpl et e synchronizer drum assenbly i nterchanges from*39 through ‘53 (col um and
floor shifters will interchange)..... just be sure to match the width of the
slots in the brass synchro rings with the width of the slots in the synchro
clutch hub. About ‘46 they replaced the niserable springs and balls in the
synchroni zing assenbly with flat steel plates.... a HJGE inprovenment in ny book.

CLUSTER GEAR AND MAI N DR VE GEAR BEAR NGS: Needl e bearings. The ‘49 and
newer Fords, as well as Mercs beginning in 51, came with | oose needl e bearings
(not caged bearings) in both the Main Drive Gear (MDG and cluster gear. Sone
heavy wheel bearing grease will help hold the | oose MOG needl e bearings inside
t he MDG during assenbly. Keeping | oose needles in place in a cluster gear
requires a different strategy because it gets rattled around duri ng assenbly
which causes the small needles to fall out of place. Installing a cluster with
needles is a lot easier if a dumy shaft is used in conjunction with heavy
grease. Fabricate a dumry cluster shaft by shortening an ol d cluster gear shaft
to 6¥'. Then grind down the outside di ameter to about 0.740" or so. It doesn’'t
have to be snooth.... rough grinding will work. It has to be small enough to be
pushed easily through the cluster gear shaft’s hole in the front of the case.

Coat the inside of the cluster gear with a big gl ob of heavy grease. Insert the
dummy shaft and install the metal spacer. Then a needl e bearing retai ni ng washer
on each side of the metal spacer. Install the needl e bearings around the dumry
shaft (use a small electrician’s screwdriver to help line themup and spread t hem
apart). When the needles are all installed around both ends of the dumry cluster
shaft, put a needle bearing retaining washer at each end to help keep the
bearings in place. Srear sonme nore grease to hold things together. Grease the
cluster gear’s two bronze washers and stick themon the cluster gear. Leave t he
dummy shaft in the cluster and lay the cluster in the bottomof the case. Add
the steel thrust washer between the rear bronze washer and the case. Leave the
cluster gear laying in the bottomof the case while you finish assenbling the
other gears. After all the rest of the gears and shafts are in the case, |ift up
the cluster gear and |ine up the washers and the cluster gears hole in the case.
When everything is aligned, install the cluster gear’'s shaft fromthe rear
towards the front. Then push the dummy shaft out towards the front.




Caged bearings: All Ford/Merc/Lincoln cluster gears and MDG t hrough ‘ 48 used
caged needle bearings. The *49-'50 Mercs al so had caged bearings in both the MG
and the cluster. There are two different lengths of caged bearings (tw short
and one long). The longer one goes at the rear of the cluster, a short one goes
in the front of the cluster gear, and the remai ni ng short one goes inside the
MDG
(Fromrodnut 1/30/03. Do not use new caged bearings sold by Ford repro parts
deal ers. The end plates holding the needl es cone apart eventually. Use only NC5
or excell ent used ones.)

REAR TRANSM SSI ON BEAR NGS FCR "48 AND OLDER Using a bearing with a seal on
one side will help prevent lubricants fromleaking in or out of the transm ssion.
The rear mai n shaft bearing which features a seal on one side is part #6306-

Z7Z] C3.

| NTERCHANGI NG CLUSTER AND NAIN DRIVE GEARS ‘39 THROUGH ‘' 50: Both *49-’50
Ford and Merc cluster gears and MDG i nterchange with ‘39 through ‘48 parts. Keep
in mnd the different di aneters of MDG clutch splines when using different years.
Use the correct cluster gear bearings, spacers, and bronze washers. Be sureto
match the nunber of teeth on the MDG with the correct number of teeth on the
cluster gear as noted bel ow. These conmbinations HAVE to be as shown. Mxing the
gears causes either too nmuch or not enough play between the meshing teeth and
will cause the gears to fail quickly. There isn't any interchange with the ‘51
and newer gears.

Early transm ssion gears and ratios prior to 1951 Ford/ Merc:
25 tooth Lincoln-Zephyr has 19t MDG 24t second, 29t LR slider, cluster has
25t-22t-18t-14t. Gear ratios are 2.12:1 first gear and 1.44:1 second gear.

26 tooth Lincoln-Zephyr has 18 MDG 24t second, 29t LR slider, cluster has
26t-22t-18t-14t. Gear ratios are 2.33:1 first gear and 1.58:1 second gear.

28 tooth Ford & Mercury has 16t MDG 22t second, 29t LR slider, cluster has
28t-24t-18t-14t. Gear ratios are 2.82:1 first gear and 1.60 second gear.

29 tooth Ford & Mercury has 15t MDG 22t second, 29t LR slider, cluster has
29t- 24t -18t-14t. GCear ratios are 3.11:1 first gear and 1.77:1 second gear.

OVERDRI VE TRANSM SSI ON PARTS: There are no di fferences betwen the
transni ssion gears used in an overdrive transnm ssion and a standard transm ssi on
(providing they’'re the same year). The one exception is the main shaft the L/R
slides on. This is obvious since the standard trans is considerably |onger than
the overdrive (it only extends to the front of the overdrive while the standard
extends to the front U-joint yoke). Just stick with the sane year and you'll be
oK.

TRANSM SSI ON PARTS DI FFERENCES: Shi ft forks: The ‘ 39-' 48 second/ high shift
fork is wider and has a different offset than a *37-°38. These nmust match with
the width of the second/ high synchronizer drum assenbli es and won't i nterchange.
Grinding the sides of a *38 shift fork to fit a ‘39 or newer synchro assenbly
won't work due to the ‘38 having a slightly offset fork which noves the shifting
drum too far forward against the main drive gear and not far enough towards the



rear into second gear. This causes grinding noises and the trans will fly out of
second gear under both power and conpressi on.

Synchro assenblies: The ‘39 changed synchronizing assenblies and are superior to
the earlier ones. The ‘39 synchro assenblies won't interchange with the ‘38 and
ol der units. Just be sure the second/high shifting fork natches the synchroni zer
drum assenbly (‘38 and ol der or ‘39 and newer) and you' |l be okay.

MDG & second gears: The MDG and second gears were changed beginning in ‘39 and
will not interchange with ‘38 and older. The ‘38 and older M)G and second gear
can be identified by their narrow synchronizer band. 1t’s about half as wi de as
a ‘39. This narrower band does not extend to the gear teeth like the ‘39 and
newer do.

The L/R slider gears are all the same (22t) for '39-'48 transmssions. The
exception is the Lincoln L/R gears (24t). The reverse/idler gear is the sane for
all *39-’48 Ford/ Mercs/Lincol ns.

The L/R slider gear for ‘51-'53 (28t) are different and will not interchange
with the earlier L/R gears. The reverse/id er gear (17t) is different for ‘51-
"53 and will not interchange with the ‘39-'48 units.

1951 THROUGH 1953 CAR AND PI CKUP TRANSM SSIONS: Begi nning with the ‘51

Ford/ Merc all of the transm ssion gears were changed and have a tooth
configuration of “di amond” or “chisel” shape. This was done to increase their
strength. The car trans cases were all 4 bolt square front. None of the gears
will interchange wth pre-’51 gears. The ‘51 nmainshaft’s spiral gear teeth (the
| ow reverse gear slides back and forth on the spiral gear) has a slightly
di fferent twist than ‘50 and older transm ssions. This prevents interchanging
| ow reverse sliding gears with early ones. These ‘51 up transm ssions can easily
be identified by their dianond (or chisel) shaped teeth. The '51 and newer MG
can be easily identified by the machi ned groove just in front of the MDG beari ng.
Most ‘51 and newer pickup 3 speed transnissions came with the MDG havi ng t he
early type | arge di ameter clutch spline.

Transni ssion gears and ratios for ‘51 thru ‘53 Ford and Mercs: 27 tooth
Ford/ Merc has 16t MDG 22t second, 28t LR slider, cluster has 27t-23t-17t- 14t
Gear ratios are 2.78:1 first gear and 1.61:1 second gear.

UN QUE CLUTCH BELL HOUSI NG AND THROW- OUT BEARI NG FOR EARLY ‘ 51 MERCS. These
are different than any other Merc or Ford clutch/throwout bearing arrangenments.
The front of the trans cases are the same for all ‘51 -’53 Ford/ Merc
transm ssions (square bolt pattern). No problemthere.

In “49, Ford changed to a stanped steel fork to operate the throw-out bearing.
This stanped steel fork extended through the stanped bell housing. One end of
the plate is the fork which engages the throw-out bearing collar. The other end
of this steel plate is outside the bell housing and is noved rearward by the
clutch pedal mechani smto disengage the clutch. The pivot for the stanped plate
is inside the bell housing. |t changes plate direction for clutch pedal
operation. They al so changed to a smaller size throw out bearing and coll ar
because of their new smaller dianeter MDG cl utch spline.

But the Mercs didn't change in ‘49. Instead they elected to stick with the sane
mechani sm as was used so successfully on the ‘48 and earlier Ford/Merc cars. A
round shaft extends through the cast transm ssion case’s bell housing to the
t hrow-out bearing fork. The throw-out bearing fork is pinned on the round shaft.
The other end of the round shaft is outside the trans case and has a pinned |ever
which is pushed forward by the clutch pedal mechanismto di sengage the clutch.
They al so stayed with the I arger MDG clutch spline and earlier throw out bearing.



In 1951 when Ford deci ded to change the Merc’'s to the same transm ssion
arrangenment the Ford |ine had been using beginning in ‘49, the engineers blew it
big time. They forgot the difference in the clutch actuating mechanisnms. | think
they figured they'd just use a Ford stanped steel bell housing to mate the engine
and trans together. Then they' d use the Ford stanped steel throwout beari ng
actuating plate. No problem.. or so they thought.

The clutch operating mechani sm problem becane evident when producti on of ‘51
Mercs came up the assenbly line. An inmmediate design change had to be made in
the Merc’'s clutch actuating systemin the car (not in the bell housing). But
desi gn and setting up automated machi ni ng would take time and del ay production
for some time. Solution? It was relatively easy to cast some bell housings
using the early Merc’s clutch shaft systembut with the newer square transm ssi on

bolt pattern. Ch yeah... they had to cone up with a different throw out bearing
and col lar design too. These changes canme only in the very early ‘51 Mrcs and
are very rare today. The throw-out bearings are probably still available since

they're a bearing, but 1'’msure the collars aren’'t available fromany source...
new or used. You m ght want to keep these differences in mnd if you re building
an early ‘51 Merc for conpetition. Of course you al ways have the option of going
to an early “49-'50 Merc...... unless you Il be entering your Merc for concourse
j udgi ng.

TRANSM SSI ON ALI GNMENT STUDS: Stabbing a trans into a ‘49 and newer Ford is
t ough since there i s no center X-menber to take the weight while we rest our
arns. (Consequently, the transm ssion’'s weight ends up prying on the clutch disc
and often tines damaging it. Use two headless cap screws on the two bottom bolt
| ocations in the bell housing. These will support the trans wei ght and save your
arnms and your new clutch disc. Just cut the heads off two 3/8" cap screws with
NC t hreads (16 threads per inch) that are 3-3/4" long. They really help. (T p.
I made two snaller ones for nmy 39 flathead trans. Sure helps this weak ol d
man! )

TRANSM SSI ON ADAPTERS FCR T-5 OR CHEV S-10 5 SPEED TO AN 8BA: For an adapt or
and other specific information contact;

Cor nhusker Rod and Custom | nc.

Dept. RCl1

RRL, Box 47

Al exandria, NE 68303 (402) -749- 1932

CAD/ LA SALLE TRANSM SSI ON TO A 59AB ENA@ NE Use the Cad/ LaSal le gear box, a
Cad/ LaSal | e cl utch disc, a 59AB Ford pressure plate, a Cad/ LaSalle pilot bushing,
a Ford throwout bearing, and a Ford flywheel . Fl ame cut an adaptor from
1/2" steel to adapt the two different bolt hole patterns. Strength of these
ol d LaSal | e boxes is the sanme as the newer Borg-Warner T-10.

EE I ok o o o R R ok ko R R GEAR OIL & LEAKs ko R R R ok o o kR o

GEAR O L/ GREASE: Bor g-Warner (B-W manufactured the '49-"53 transm ssi on
overdrives. They recommend 30 wt engine oil for l[ubrication!! Not in my
transmssion! This may be best for their overdrive, but will surely eat
transni ssions in hot weat her and under hard use. 1’'ve used EP-90 gear | ube year
round in ny ‘66 Ranchero for the past 470,000 nmiles with not one overdrive gear
related problem In all flathead transnissions with no overdrive, | stick wth



EP-90 year round. In rear ends, | follow Henry’s recommendati ons and run
strai ght wei ght EP-140 in the summer if I'mtaking a long trip. Qher than that
| just use EP-90 gear |ube.

Gl leak areas are where the different cases of a transm ssion bolt toget her.
This is especially true in an overdrive trans due nostly to Victor brand rebuild
gaskets being very thin. Next tinme try maki ng gaskets out of a grocery paper
sack. The sack paper is about twi ce as thick as the stock gasket and hel ps seal

things th. ) (Enam.rodnut...on. L30/.03........ L Q. .NAPA .and. gat.. pL Qper..gasket.
mateartal..Ll,

(Tip. Use some 3M brand #77 General All-Purpose Adhesive on the gasket
surf aces.)

e last thing on lube. | know a | ot of people are using synthetic gear |ube
and swear by it. | just end up swearing at it! I’ve tried it in various years
of transm ssions and rear ends and found it | eaks where non-synthetic gear |ube
doesn’t. Probably | eaks because | don't know what |'m doing. |’mtired of
havi ng oil spots all over the driveway and garage floor. | don't use it in any
trans or rear end | garbage together. (From.cQdnut..qn. M.30LQ3...He. uses..72-90
Qynthel.lc. . ATroll. year..raund. j.n Lhe. frans.and. . axle..... ke states...There. have. heen..nq

l.eakages..l.n.Rrorerly..seal.ed. units......

GEAR O L LEAK ARCUND CLUSTER SHAFT: Mbst of our transm ssi ons have been apart
many ti mes, and/or have been brutalized during tear down and assenbly. The
cluster gear shaft’s front hole in the transm ssion case is often wal | owed out of
round. It may not drip much gear | ube, but nost will seep heat-thi nned gear
| ube. This may not show up as a drip, but can turn to a m st which gets on the
clutch pressure plate and disc and creates clutch chatter. Wen the trans is
pull ed, the inside of the bell housing and clutch have an oil film | used to
think the MDG beari ng retai ner seal was bad, but discovered the cluster gear
shaft’s hole was worn. Cure? Super sinple if you're running a ‘49 through '53
Ford or | ate '51 through ‘53 Merc with a 4 bolt square case. Pick up some gasket
paper about 0.025" thick. Mke a gasket that is exactly the sane as the front of
your square shaped trans case. Qut it so it’'s snug around t he MDG beari ng
retainer. Before you install the trans, use sone 3M weat her striping adhesive
(you may want to re-use this gasket at a |ater date so don't use anything that
turns to concrete) to hold this to the front of the trans. Wen it’'s bolted
agai nst the bell housing, this gasket will be squeezed between the trans and bell
housi ng and seal the cluster shaft hole.

Large front early transmi ssion cases: These don't have a sinple cure like the

| ater transmssions.... least | can’'t find one. |[|’ve tried machining “O’ ring
grooves on the shaft and in the case. But installing the “O" ring has def eated
me..... they sinple role out of their groove when the cluster shaft is being

pushed or driven through. However, there are two different methods |’ ve used
wi th good results.

(1) This is the best one, but is nore work than the second net hod. Renove the
clutch cross shaft to get to the cluster shaft hole. Gind off the end of the

front of the cluster gear shaft 0.120". Enlarge the cluster gear shaft’s hole in
the front of the trans case to 1.000" di ameter, but only go 0.100" deep (this
will provide a ledge for a 1" expansion plug to rest on). Trans cases are case

hardened whi ch makes enl arging the hole tough unl ess you ve got the machinery. |
recommend taking it to a machine shop. Pick up a 1" di ameter expansi on pl ug.
After the trans is assenbled, use sonme oil proof sealer (like #2 Permatex) on the
expansion plug and drop it into the cluster shaft hole with the rai sed side of
the plug outward. Now flatten the raised side with a hammer and drift punch or
bolt. This causes it to expand and wedge itself tightly against the sides of the



hole. Reassenble the cross shaft. Next time you pull the cluster shaft, just
use a large drift punch fromthe rear and drive the shaft forward to pop the pl ug
out. | didthis type of seal to nmine and the inside of the bell housing is now
dusty instead of oily.

(2) The second nmethod. Before stuffing gears into a case, peen around the

cluster shaft hole to tighten it up. Invert the case and, using a long drift
punch, peen around the cluster shaft hole on the inside of the case. Careful, it
doesn’t take much to over-peen (this is a word?) it. Too nmuch and the cluster
shaft won’t go into the snaller hole and you'll end up filing or grinding the
hole to renove excess peeni ng. During assenbly, | coat the inside of the hole
with #2 Perma- Tex. This usually works, but |1've had a couple of them seep
sone... which caused ne to go the expansion plug cure

TEMPORARY REPAI R FCR A REAR END AXLE HOUSING LEAK A trick |’ ve used several
times to cure a | eaking axl e housi ng gasket when | didn't have the time or
anmbition to tear the rear end apart (I'mjust plain lazy) is to | oosen the axle
housi ng bolts several turns. Then use a chisel or screwdriver to pry the housi ng
slightly away fromthe rear end housing. It doesn’'t take nmuch prying since you
only need it far enough away to wap a fewturns of string. Use sonme ordi nary
cotton string and wap it around the outside of the axle housing bolts a few
times. Re-tighten the bolts. Only takes about 20 minutes. This has never
failed to stop an oil leak. And it’s a lot easier than pulling the housing cl ear
off to replace the gasket... especially on the road. Even though the axle
housi ng gasket is also a shimused to adjust the ring gear engagenent depth, it
has never hurt any rear ends |’'ve done this to.

R R o o o ok o R OVERDRIVES R R o o o o o o

OVERDRI VE SH FT SHAFT TAPERED PIN REMOVAL: These are tough to find due to
caked nmud and grease. They have to be renoved or the overdrive housing wll only
nove % The housing has to be renoved to work on the inside of an overdrive. |
have no i dea how nany drift punches | have broken, bent, and destroyed renoving
t hese tapered pins, but it’'s got to be close to 50! |'ve resorted to drilling a
fewout..... which usually ruins the case. My solution is to use a single | oose
needl e bearing for a '49 and up Ford cluster gear. dean off the area to find
the location of the elusive tapered pin. They are usually installed either
vertically fromthe top....or horizontally fromthe front. Hold the needl e
bearing with pliers and position it on the correct end to renove the tapered pin.
Then beat on the bearing with a large ball peen hammer. Sonetimes it takes two or
t hree bearings before it cones out. Just another dunb way | do things.

OVERDRI VE GEAR REDUCTIONS: There are currently several different
manuf acturers of overdrives for our Fords. | only have know edge of two and will
di scuss t hem
Bor g- Vr ner made the transm ssion overdrive for ‘49-'53 Ford/Mercs and

Lincolns. Colunbia made a rear end overdrive for ‘48 and ol der flatheads. Both
have the same reduction ratio (70% . Technically, they're 72.2% but everyone
uses 70%since it’s a lot easier on us that ain't so good with arithnmeti c!
Sinply multiply the rear end ratio by 70% (0. 70) and you have the ratio in
overdrive (O D).

Exampl e.  Suppose you're thinking about running 4.11 : 1 rear end gears. And
you want to know what ratio it would be in OD (4.11)(70% = (4.11)(0.70) =



2.877 : 1. Snpleisn't it? No wonder everyone wants an O D The 4. 11 gears
are a tiger at stop lights and the 2.87 pernmits running 80 nph for days w t hout
injuring your flathead mll. A so the overdrive decreases engine noi se, wear,

i ncreases gas ml eage, and hel ps our hopped up nills run cooler.

In case you' re wondering what rpm you' d be turning at 60 nph in and out of
OD...... Wth 28" dianmeter tires and 4.11:1 gears: Out of OD you d be turning
3000 rpmat 60 nph and in OD, you' d be turning 2000 rpm Just for fun, let's
| ook at 90 nph with the same gears and tires. Qut of ODit'd be turning 4500
romand in OD, it’d be turning 3000 rpm |’ve included a fornmula for
calculating rpmand speed in the FORMLA SECTION if you're interested in toying
wi th what gears to run.

BCORG WARNER ELECTRI C OVERDR VE TRANSM SSI ONS.  These are the nore common of
the two types of overdrives |’ve listed. They were nanufactured by Borg-Warner
(B-W and used regul ar Ford transm ssion gears with B-Woverdrives. They re
el ectrically control led whereas the Colunbia’s are vacuumoperated. Internally,
the bal k ring, sun gear, planetary gear (pinion cage), ring gear, and free wheel
unit are identical for all early B-Woverdrives. This neans parts are identical
in Ford, Merc, Lincoln, Kaiser, Frazer, Hudson, tri-year Chevies, Studebaker,
Nash, and Ranbl er overdrives (provided they re not a heavy duty 3 speed
overdrive). Many of these B-Woverdrives, which are |l eft, are 12V. Alnopst all
of the ODrelays (same voltage rating) and nost kick down sw tches work when
used in a different breed of car. The governors are the sane except for the
governor’s driving shaft. But these shafts interchange so you can often ti mes
use your shaft in anot her governor when yours goes bad.... which is really rare.
Just renmenber there are several parts that will NOT interchange because they were
designed to fit a particular make and year of car. An instance of a speci al
piece is the overdrive rail switch on ‘49 Ford overdrives. This switch is
actuated by a shaft that is in a hole in the overdrive adapter housing. This pin
is shoved rearward by the L/R sliding gear when the trans is shifted into
reverse..... which operates the rail switch.... which opens the governor’s
ground. ... which prevents the overdrive fromshifting into overdrive when backi ng
up. 50 overdrives did away with this switch.

Gasket sets for these transm ssion overdrives are being repo d, but are scarce.
A paper grocery store sack makes better gaskets than NOS ever were. Victor brand
rebui ld gasket sets are too thin to effectively seal the cases. The sack paper
is a tad thicker and seals better. | use 3M #77 All Purpose Adhesi ve on gasket
surfaces to hel p prevent leaks and to hold the gaskets during assenbly.

Sol enoids have many different sizes, shafts, and shapes as well as voltage
ratings. Cten you can conbi ne two different sol enoids to make one with little
trouble. A stunbling block is the nounting surfaces. O Fords you'll find there
are two types of nmounting surfaces. (e is flat across the mounting surface and
t he other has a 1/8" step to the mounti ng bolt surface. They nust natch the
mounting surface of the adapter housing they are bolting to.

Many rel ays are thrown in the trash when the only problemis a broken wire
internally or the points have become pitted. Renove the cover and exani ne the
very fine wire coming out of one of the w ndings. They are frequently burned in
two. Apply a drop of solder to reconnect the two ends and they' Il work fine for
years. Re-surface pitted points with a point file. Gap is not critical.

OVERDRI VE SCLENOI D VOLTAGE CONVERSI ON CN ‘49 AND NEVER (onverting from6V to
12V. Most 6V sol enoids have a different engagenent shaft (length and/or tw st)
than a 12V sol enoid. This, with the exception of a possible different type of
mounting and voltage, is the only difference between a 6V and 12V sol enoid. The



easi est voltage conversion is to use a 12V solenoid with the same nmounti ng
characteristics as the 6V. Exchange the 12V shaft with the 6V. Be sure to mark
the shell of the 6V solenoid the | ocation of the flat sides on the shaft. This
saves a lot of trial and error during re-assenbly. Position the flat sides of

t he shaft in exactly the sane position as they were on the 6V sol enoi d.

OVERDRI VE SOLENOI DS FCR ‘49 thru ‘51 CONVERTI BLES AND STATI ON WAGONS:  These
are different than ones used on the passenger cars due to the design of the
frame's center section. The beefed up frame doesn’'t have enough room for the
sedan’s solenoid. So B-Wused a 90 degree type bracket with an internal cable
and | ocated a uni que sol enoid several inches away. These cabl e extension pieces
are areal pain to renove and/or install in the car (you have to renove the fl oor
carpeting and a plate to get to the bolts). Both of these pieces are VERY rare
and VERY expensive if you can find one. However, some “tomahawk engi neeri ng”
using your basic hot speed-wench on the center nenber wll make enough roomf or
a standard sedan solenoid. |’ve been told a conplete ‘51 overdrive transni ssion
will fit in “49-"50 convertibles and stati on wagons since the ‘51 sol enoid nounts
slightly different than the ‘49-'50 does, but |’'ve not actually done one. It
looks as if it will fit but will be an awfully tight fit.

OVERDRI VE TRANSM SSI ON FREE WHEELI NG ROLLERS: To assenbl e these: Use a 1/8"
wi de rubber band and stretch it around the overdrive's free wheeling unit a
couple of times. This will hold the large steel roller bearings in the sprag
clutch as well as provide needed tension to pre-load the sprag clutch. Lift the
rubber band and install, one at a tine, the individual rollers in their slots in
the sprag clutch. When all rollers are installed, rotate the sprag clutch to its
| oaded position. The tight rubber band will hold the sprag clutch in the | oaded
position. This reduces its outside diameter so the overdrive s ring gear wil
fit down over the rollers. Don't sweat |leaving the rubber band inside the
overdrive..... it’ll grind up and mx with the gear oil.

COLUVBI A OVERDRI VES: These are really a two-speed rear end |i ke the ones used
in big trucks for years. They're just not as massive. Since they are rear end
overdrives, they actually change the rear end ratio. Because the speedoneter
drive cones of f before the overdrive, the speedoneter nust change at the same
time the rear end shifts in or out of overdrive. This requires a speedomneter
gear changer that's controlled by the operation of the rear end. All Columbia
overdrives for our flatheads are primarily vacuum operated. The vacuumis
control led either mechanically through ‘41 or electrically from®46-"48 (I don’t
know about ‘42). The nmechani cal controls, some of the el ectrical conponents, and
internal parts are now being repop’d. But they do shrink a credit card quickly.
Before you lay out your cash for a Colunbia at a swap neet, tear it down and
verify the condition of the 15 tooth sun gear as well as other parts. The sun
gear is normally cracked or broken. Expect to pay about $175 and up for a used
sun gear with no cracks.... if you can find one. They are bei ng reproduced for
about $350-$450. |If there are pieces which are cracked or broken, [ower your bid
accordingly. There are several internal pieces that need to be strengthened
(wel ding, nmachining a tool steel collar, etc.). Sending the pieces to a
specialist is well worth the noney. Cost to beef these up and get new gaskets
and m sc needed assenbly parts is in the $500 range. These nodificati ons meke a
Colunbia a | ot stronger than when they were new.

REAR END CENTER SECTI ON REQUI REMENTS WHEN ADDI NG A CGOLUMBI A OVERDRI VE. The
wi dth of the rear end from backing pl ate to backi ng pl ate varies according to the



year of the rear end. Nothing new here. The newer they are, the wider they are
Usually it’s the axl es and housi ngs where all the added width is. But late ‘32
t hrough ' 34 rear ends have narrower center sections. And these narrower center

sections will not accept a Col unbi a made for ‘35 and newer cars (only late ‘32

t hrough * 34 Col unbi as fit in these ol der center sections). However, axle

housi ngs all have the sane bolt pattern and bolt up to any center section. |If
you' re adding a Colunbia froma ‘35 and newer to your ‘34, you'll have to change

to a '35 through ‘48 center section (they're all the same). Understand center
section includes the spider gears, the ring, and the pinion gears for this

di scussion. But when you go to the |l ater center section, the ‘34 and ol der axl es
wi |l each be too short by about 3/8". Solutionis to cut off the ends of two

| onger axles to the correct length. Mchine threads, axle key slot, and taper in
each axle. None of this makes much difference if it’s going in a high-boy and
you don’t mnd the tires being some distance from the body. One other thing,
keep in mnd the nounting and angl e of the rear radius rods since they vary
according to the year of car. | found it's easier to graft a section of the

i nner overdrive housing to an outer section of the *34 right side housing. This
retains the original radius rod nounting, angles, shocks, and brakes. Just
shorten the stock right housing so the right housing with the overdri ve housing
is exactly the sane length as the origi nal housing was. Be sure to carefully
line the two housings up so the radius rods etc. are all located and i ndexed
properly. Cost to do this is usually about $100 and can be done by any conpet ent
machi ne shop.

ALTERNATI VE FCR SHI FTI NG TRANSM SSI ON OVERDR VES. The Bor g- War ner
transn ssion overdrive can be shifted out of overdrive w thout flooring the
accelerator to activate the kick dow switch. This is neat if you come up on a
slick road or downhill and you want to shift it out of overdrive w thout using
full throttle. Just apply a slight anount of power and, very quickly, turn the
ignition key of f and then back on (as fast as possible). This breaks the
overdrive electric circuit and kicks out the solenoid. This puts you in direct
drive without the throttle being wi de open (a sudden full throttle sure nakes for
exci tement on sheet ice!). Once you re in direct drive (out of OD) retain the
same anount of power and pull the overdrive handl e out. REMEMBER, anytime you
want to nove the overdrive handle (in or out), you nmust be in direct drive (out
of overdrive) with some power being applied...... or conpletely stopped

SH FTI NG THE COLUVBI A OVERDRIVE. We’'ve all heard the two-speed axles shift
on | arge trucks. It sounds |like they' re grinding thensel ves to pieces. The
Colunbi a sounds the same and scares me! One way to decrease this grinding is to
shift it up into overdrive about 40-45 nmph. Makes shifts a lot quieter. It also
makes for a lot | ess wear on the sun gear during engagenent.

Also, when you're slow ng down for a stop, don’t shift out of overdrive until
about 25 nph or less. You Il just hear a click instead of gears grinding. This
has to be easier on the overdrive unit. | usually just kick the trans into
neutral and shift it out of overdrive when | slow to about 20 nph.

khkhkhhkhkhhhkkhkkk® REAR ENDs & DRIVE SHAFTS khkkkhhhkkhkkkhk*
REAR END GEARS. Many nenbers of the Early Ford V8 Club are super sharp. But
I have to disagree with themwhen it cones to rear end ratios in early Fords.
Many say ‘48 and ol der Fords cane with only 3.54:1, 3.78:1, 4.11:1, 4.44:1, and
4.55:1(7?) ratios in 85 and 100 hp V8 s. And they back this up with their Ford
manuals. Wil e scroungi ng wecking yards in south Texas in the early fifti es,



canme across about a dozen or so early Ford rear ends with 3.27:1 gears! | also
found quite a few 4.33:1 ratios as well. Al had gennie Ford lettering. It was
our belief these cane as special orders for |large custoners. The 3.27's were
nostly found in Texas Ranger’ s Border Patrol ‘46-'48 cars (nust have needed nore
top end). The 4.33 gears were in factory stripped down Fords made especially for
cross country patrolling the huge King Ranch (Il ow end grunt was needed for
traversing washes and ravines). These were always in ‘34, ‘36, ‘38 and ‘39 Ford
Phaetons with truck 4 speed transm ssions, butterfly fenders, no runni ng boards,
wi th gun scabbards, and super wide (for the tine) rins running fairly tall tires
I ve never seen, nor heard of anyone who has seen 4.55:1 Ford gears for an early
Ford car.

A word of caution, the 3.78:1 (9/34) and 4.11:1 (9/37) both use 9 tooth pinion
gears. The pinions are not interchangeable due to different width of gear teeth
and pitch. Keep themtogether with their original ring gear.

9” SPECIFICATIONS: | ran across this table several years ago in a Super Ford
Magazine. | neglected to get the name of the contributor, so am unable to give
hi man “atta-boy”

Measurenents are between the mounti ng faces of the backing plates. Note many
of these are performance cars and not you' re typical grocery-getter. They cane
in either leaf or coil springs.

"64-' 77 Bronco = 46”7
'58-60 T-Bird = 507
"57-'59 Ford & Edsel, '63-'69 Falcon, '63-'65 Conmet, '67-70 Mistang &
Cougar,
'66-'69 Fairlane and Cyclone. These are all 52"
"63-'65 Fairlane & ' 65-' 66 Mustang. These canme with either 52" or 54”7
"71-7 73 Torrino & Cyclone, '60-'64 Ford & Merc (full size), '"61-’'67 T-Bird.
All are 56"
'58-" 72 F-100 pickup = 57" ***
"73-"90 F-100 pickup = 58% ***
***NOTE: F-100 pickups came with various gear ratios of 3.25:1, 3.40:1,
3.70:1, 3.90:1, 4.10:1, 4.30:1, 4.56:1, and 4.67:1

CPEN TYPE DRI VE SHAFT U-JAO NTS: Many early flatheaders have changed to
open type driveshafts. Over tightening the U-joint’s small “U” bolts can
cause destruction of the u-joint’s cross shaft and bearings in short
order. Tighten the nuts just tight enough to conpress their | ock washers.
Any tighter and it distorts the cup which quickly ruins the needle
bearings and wears notches in the cross shaft. This wll cause a drive
line runble in the 50 to 55 nph range. |’ mnervous the nuts m ght cone
| oose so | use sone green | ocktite on the bolts after they’' re tightened.

U-JA NTS FOR ENCLOSED DR VESHAFTS: These were used in cars through '48.
They came wi th bushi ngs. However, Lincoln used U-joints wi th needl e beari ngs
beginning in *39. As to be expected, they are considered to be better than the
bushi ng t ype.

Incidental ly, grease for the U-joint is a regul ar question on the early Ford

sites. Ford calls for “filling with engine oil and soda soap grease at 1000 mile
intervals”...... whatever soda soap grease is and how you fill it since there

isn't any hole to pour it in. This mxture rmust be punped t hrough the zerk???? (I
wonder if a grease gun will punp liquid.) It al so states to “never use chassis

grease”! | have no i dea what to substitute for “soda soap grease”. |’ ve al ways



put 3-4 punps of chassis grease in whenever |’'mgreasing a car and haven't had
any U-joint problens.

AXLE NUT TI GHTENING Tighten axle nuts to 200-220ft/Ibs. Then tighten it to
the align the next cotter pin hole/slot and install a cotter pin. Caution:
Never exceed 275 ft/lbs to align to the next cotter pin hole. After a few
hundred niles, | re-check the torque. | think retorquing helps decrease sheari ng
axle keys.

AXLES FOR ‘ 32 THROUGH ‘ 48 REAR ENDS: There were di fferent axl es used on our

. (L)Axies for_Mdel “A thru ‘32 are the same, _These have 24 teeth and use 12

_(2)Axle length of *33-'34 Fords are 1/2" shorter than the ‘35 thru ‘41 axles.

_ (3)Axle length of *35 thru ‘41 are 1" shorter than the 42 thru '48 axles.

ENCLOSED TYPE DRI VESHAFTS FOR * 35 THROUGH ‘ 48: There were two different
driveshaft | engths used from*®35 thru ‘48. The shorter driveshaft was used from
“35 thru ‘40. The | onger driveshaft was used from*®41 thru ‘48. |n addition
there were two types of driveshafts.

A tube type was used on ‘35 through ‘38 and uses a 10 spline pi nion shaft
coupl er sl eeve.

A solid type was used on ‘39 through ‘48 and uses a 6 spline pinion shaft
coupl er sl eeve.

Ford made a 10 spline to 6 spline coupler for mixing pinions and driveshafts.
| understand these are still available fromearly Ford parts deal ers under Ford
PN 48-4684.

Oddity: Sonme early Merc’s used a one piece driveshaft/pinion that did away wth
the need for a driveshaft to pinion gear sleeve. Trouble is, you have to repl ace
the entire driveshaft whenever you change or break rear end pinions or
driveshafts. Not one of Henry's better ideas in ny book. |’ve only seen these
in ‘39 Mercs but I’'ve been told they al so were in some ‘40 Mercs. Al of the
ones |'ve seen were 3.54:1 gears.

REAR END SPECI FI CATI ONS: Pinion bearing adjustnent for all *33-‘48 rear ends
is 12 to 17 inch/Ibs (torque required to turn the pinion with engine oil in the
beari ngs) .



A met hod | picked up stock car racing some 50 years ago is to set the pinion
bearing the same way as | set a front wheel bearing. Tighten the adjusting nut
and then back it off one flat and secure the jamnut and |ocki ng washer. The
pi ni on should turn with no bind and have no slop in the bearings. | still use
this nethod today. The ring gear backl ash is 0.006" to 0.010". (From rodnut
1/ 30/ 03. Gear backl ash tol erances are 0.003" to 0.008". He also advi ses new
bearings are tighter than used ones and setting by hand doesn't work.) Adjust
t he depth the ring gear engages the pinion gear by addi ng or subtracti ng axle
housi ng gaskets (shims). The axles should turn easily wi th no binds, but not
have any appreciably end pl ay.

Pi nion adj ust nent for Model A through ‘32 non-straddl e nount rear ends is 35 to
47 inch/lbs. | adjust these the same as a front wheel bearing. R ng gear
backl ash i s 0.006" to 0.010". Adjust the depth the ring gear engages the pinion
by adding or subtracting axle housi ng shins (gaskets).

Increasi ng gasket thickness between the Left axle housing and the banjo housi ng
wi Il increase back-1ash. Decreasing gasket thickness betwen the Left axle
housi ng and the banj o housing w |l decrease back-1ash. There are four different
t hicknesses nade by Best brand gaskets and are col or coded for ease of use.

Wiite is 0.003" thick.

Ivory is 0.005" thick.

Geen is 0.007" thick.

Blue is 0.009” thick.

ECE R o ok o o ok ok R o o ok o R SPEEDOMETERS EE o ok ok o o o o o o R

QU VERI NG SPEEDOMETER NEEDLE. |’ m assum ng t he speedo cable is not too long
and being jamred into the back of the speedometer. (Quivering is usually caused
by the bushing at the back of the speedoneter head (where the cable enters the
speedonet er) becomng dry. Renove the head and drip several drops of |ight

machine oil into this bushing. Rotate it a fewtimes with your fingers and add a
coupl e of nore drops. Leave it turned face down for about 15 mnutes so it’ll
soak in. Test it with a drill and a short section of junk speedoneter cable. It

shoul d no longer shake.
However, if you're lazy like me and don't have the energy to pull the
speedonet er, di sconnect the cable fromthe speedomet er head. Then spray sone

penetrating oil into and onto the bushing a fewtimes. Test with the
aforenentioned drill and speedoneter cable. It usually works, but | have been
known to get oil on the carpet..... oh well... it’s just an old Ford' At |east

that’ s what ny spouse says.

SPEEDQVETER DRI VE GEARS. Note the following is for 28" diameter tires (6.00

X 16). Renenber different di aneter of tires wll probably require a different
nunber of teeth on the driven gear to be accurate.

17t for 3.27:1

18t for 3.54:1

19t for 3.78:1

21t for 4.11:1

22t for 4.33:1

23t for 4.44:1

CCRRECTI NG SPEEDQVETER READ NGS: Wsing the mle narkers al ongsi de the
interstate works fairly well (they’'re not real accurate). W need to know how
many seconds it takes to cover the mle between two markers. Drive the mle at a



constant speed. Do this 10 times using the same nile markers and t he sane speed.
Record each time. Now di sregard both the sl owest and fastest times. Add the
renmaining 8 times up and divide by 8 This gives you an average time. This
average tinme to travel the mle is used in the follow ng table:

56 58 60 62 64 66 68 70 72 74
63 62 61 58 56 55 53 51 50 49

seconds =
nph =
(these nunbers are rounded of f in accordance w th standard engineering practices)
Exanpl e: Suppose your speedonet er shows 55 and you average 58 seconds traversi ng
the mle. Using the preceding table 58 seconds is 62 nmph. Now all we need to do
is figure the speedometer error.....

(62 actual nph)-(55 indicated nph) = 7 nph error. So you re actual ly
going 7nph faster than the speedoneter indicates. Correction nethods are
di scussed in the next paragraph.

The nunber of teeth on the speedoneter drive gear (at the transm ssion)
controls the rpmof the speedometer drive cable... which operates the mechanism
in the speedoneter head. Nothing new here. To change the speedoneter reading we
can i ncrease or decrease the number of driven teeth at the transmission quite
easily (the drive gear is on the driveshaft). To increase the speedoneter
readi ng, decrease the nunber of teeth on the driven gear at the transmssion. To
decrease t he speedoneter readi ng, i ncrease the nunber of teeth on the driven gear
at the transmssion. e tooth change makes a 4 to 5 nph change.

If you can't get it accurate enough to suit you, you can always take it to a
speedonet er shop where they will test it and correct it. They have snall
housi ngs with interchangeable gears which fit between the speedoneter drive gear
and the cable. Cost is usually about $95-$120, but are certified accurate by the
shop shoul d you have to go to court for some reason or other?????

Return to Hone | ndex
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