SECTION 6.... CLUTCHES
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CLUTCH TYPE: The flathead V8 came with a clutch originally designed and
manuf actured by Borg-Warner (B-W Mg. The centrifugal wei ght idea as well as
t he design was patented by B-Wand is known as a “Long” type clutch. Rather than
depend sol ely on spring tension to reduce slippage (like a diaphragmclutch did
and still does), they use centrifugal weights to i ncrease tension as rpm
i ncreases (the faster the clutch pressure plate spins the hi gher the engagemnent
tension). Ford used this type clutch into the fifties when they changed to a
“diaphragm’ clutch to decrease clutch pedal pressure. It's often been referred
to as a “soft” or “vel vet touch” cl utch.

The i nfanous Auburn clutch. Early day flathead racers swore by the Auburn
clutch as the ultimate clutch for racing. These were a very |ight di aphragm
clutch which made shifting at high rpns a breeze. The lightness of these
clutches was like lightening the flywheel and hel ped i ncrease accel erati on.

Using a Ford “Long” type clutch often prevented shifting at high rpm(the
centrifugal weights increased tension so much the clutch wouldn' t disengage whi ch
l eft the hapless racer stuck in the | ower gear until the rpnms dropped). Many

fl at headers on a budget sinply renoved the weights off their Long type clutches
with a torch or grinder and went racing! This often resulted in slippage.

LONG TYPE CLUTCH ENGAGEMENT PRESSURES: At rest, a stock 9" pressure plate
exerts 810 psi. A 10" exerts 1005 psi. An 11" exerts 1215 psi. Fromur.adnut..

These.were.st.ock. For dLMRLC..aRRLI.caLions.....Fard.nade. speqi.al.. heavy.. dut v. clut.ghes.
f.or..spaci.al.. U v LAXI.S... POl SR SAL S LLUGKS... 8L.C..

SI ZES: Ford used 9"(’'35 to '40), 10"(’41 to ' 48 passenger car), and 11"(' 41
to 48 trucks) clutches. As the diameter increases, so does the weight
I ncreasing clutch weight is the same as changing to a heavier flywheel. The 9"
was used into the forties. Then the 10" was introduced and was around to the end
of fl athead production. The 11" was called a truck clutch, but they did show up
i n passenger cars fromthe factory. Guess Henry had a surplus? Using an 11"
clutch in early flatheads necessitates renovi ng the crankcase pan to replace it
because the opening in the bell housing is too small to permt extracting and/ or
installing the larger clutch cover and disc. Many truck pans had a renovable
| ower pan section for just this purpose.

Story: Many think a 9" clutch will not tol erate heavy duty use. | ran a 9" in
my ‘48 convertible while in the Navy. The clutch was conpl etely stock except for
t he pressure plate springs (froma 10"). The 239 inch engi ne had stock bore and
stroke with mlled heads, dual Stronberg carbs, a mld cam and a VERY |ight

steel flywheel. | ran the car at drags several tines and street raced it a lot.
| flat-towed a full fendered ‘46 Ford stock car 80 mles to the track each week
during the race season for 3 years. It also towd a 26 foot house trailer from

t he Utah- Col orado border to south of Corpus Christi, Texas.... and back.....



using the same 9" clutch with no problem | think this pretty nuch proved to ne
a 9" clutch will take punishment.

FrxFxxxxxxs** PRESSURE PLATES / CLUTCH COVERS *****¥**xxxx

GENERAL DESCR PTION: The long type clutch cover (also called a pressure
pl ate), has 3 rel ease levers that are operated by the throw- out bearing. These 3
|l evers MUST all be in the same plane (equal hei ght) when the cover and disc are
torqued to the flywheel. If they are not in the sane plane, the clutch cover will
not operate correctly. 1t’Il wusually chatter and/or function erratically. The
height of the fingers can be adjusted by using a FLAT piece of steel plate (or
ot her non-conpressi ble material) in place of the clutch disc for adjusting
purposes. A clutch disc is too soft to use. ([Framroqnvt..on.1/.30.03.....The
Lhlckngss.varles. wth. the. diametar. ol the, clLutah.. A0L.RLal £..18..0..330. ... AJQL.
RlL&.&.Le. Q. 2900.....A0 AL pLak g, ). 8. Q..336....). Torque the plate and pressure plate
to the flywheel. Measure and adjust the throw out bearing engagenent bolts on
the 3 release levers. (ErQm.r.odnut..on. }/.300.03.....Hel.dbL. . varles..accardi.ng. L. Lhe
size.of..the.cluteh.. .. Eingers.an.a. Q... are.sel. AR framLhe. . on..of.. Lhe.cover..t0

t.he..high.point..an.t.he. adivsting.screw....Q.a.. 105 they' . re.sel. 1al18......0n.an. AL ..
f.hey.re.s&et..7.8").. If they're not the EXACT sanme hei ght, adjust the bolts on

the rel ease levers (tolerance is 0.010"). These are a real bi*** to adjust since
they're split and spread apart. | do NOT recomrend wel ding and grindi ng these
bolts. All clutch covers fromthe rebuilder or new parts manufacturer should
cone adjusted correctly, but it’'s a good idea to doubl e-check all of the finger
heights. Especially if you ve been plagued with clutch chatter or have a strong
running nmill which will be raced.

| NCREASI NG CLUTCH ENGAGEMENT PRESSURE: Changing the springs in the

clutch cover to stronger springs will result in increased engagenent
tension with a resultant decrease in slippage. A though installing a
larger clutch will produce the sane result along with the added benefit of
nmore friction material, the larger clutch will also increase t he mass of

the flywheel /clutch assenbly considerably (didn’t you just go to a |lot of
troubl e and expense to reduce your fl ywheel weight?). This is the sanme as
addi ng weight to the flywheel which will decrease acceleration. d utch
rebuil ders stock different strength springs and will repl ace stock spri ngs
with stouter ones during rebuild.... just ask. However, this can be done
at home with the help of friends, a | ong pry bar, and usi ng basic hot-
rodder ingenuity. |It’s a fairly sinple process, but BE CAREFUL.... those
springs do fly around at about Mach 7 or so..... and have been known to
take out windows while in flight!

QO you could just take it to a rebuil der and have hi m change springs for some
m nor conpensation. Well worth the expense, and you won't have to organize a
search party to locate the springs and nuts that flew (including out the wi nhdow
and into the vacant |ot next door). Don't forget the engagement effort (pushing
down the clutch pedal) increases dramatically and stock |inkage (as well as your
clutch leg) may need beefing up (I beefed up ny |inkage after it bent... | never
|l earn easily!). Don’'t forget to check the height of the three fingers anytine
you ve been nmessing with the springs etc.
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GENERAL DESCRIPTION Discs use different types of lining material s dependi ng
on their intended application. The ones in our flatheads used to use asbestos.
Now t hey use nmateri als which are asbestos free due to health dangers (bi g brot her
watching over us?). Too bad because the asbest os provi ded superior cushioning,
snmoot her engagenent, and better wear than the materials we now get. The |inings
contain metal particles to aid heat dissipation and to increase disc life. The
i ni ngs have grooves in their faces for air ventilation and to help di sperse
l'ining dust. The dust causes chatter and slippage due to it’'s slip/grab action.
The 6 to 9 springs around the disc hub may vary froml oose to tight. This does
not affect the operation of the disc. Don’'t be concerned if they rattle when the
di sc is shaken (not stirred |i ke Janes Bond prefers). They're there to help
absorb shock and engine pul sations.

REBUI LT CLUTCHES: When rebuil ders are rebuil ding clutches, they normally
di smantle a bunch of simlar type clutches and dunmp theminto their cl eaner and
sand bl aster piles. During assenbly they re not particul ar and use the next part
inthe pile. Consequently, parts are m smatched, which can, and usual ly does,
result in dreaded clutch chatter.

[Story: On a ‘75 Trans AMwi th a 400 inch V8, | replaced SI X rebuilt
clutches in 5 days to elimnate a severe clutch chatter. The original clutch did
not chatter but got tore off the clutch disc facing in a contest with a ‘vette
(my daughter didn't win that match but did win the re-match with the new clutch
init). Each clutch was was rebuilt by a different rebuilder. Each chattered so
badly | could barely back up (the wheels woul d actually | eave the ground)
Natural |y, each rebuilder said it was something |’ d done wong or the car had
excessively worn parts (on a 15,000 mle car?). Funny isn't it howit's never
their product that's at fault isn't it? One disc was put in and woul dn't even
move the car. After | renoved it, | discovered the rivets hol ding the disc hub
were sheared in half.... the heads of the rivets were intact and the round
sections between the heads were sheared..... consequently the hub just spun! And
no they woul dn’t pay | abor to replace it! Finally went to a NEW di sc and NEW
pressure plate. Smooth as glass! Understand |I was absorbing all |abor as well
as chasing after parts for each replacenment whi ch sure didn't make me a happy
canper!]

After this adventure, | use new clutch covers and discs whenever possible. Wth
t he passage of time, new ones are becom ng harder and harder to find for
flatheads. The only recourse is to rebuild worn-out parts. | take the cover and
disc to the guy that rebuilds them for me and ask himto tag all the parts and
keep them separate for reassenbly. He' s always happy to do this. That way |
know how nmuch chatter a particular pressure plate and disc had to begin with and
after it’s rebuilt it sure shouldn’t be any wor se.
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Pl LOT BEARINGS: These provi de needed support for the front of the
transnmission’s main drive gear. It primarily operates only during engagenent and
di s-engagemrment of the clutch. \When the pilot bearing becomes worn, it permts
the main drive gear to junp up and down in the flywheel, the throwout beari ng,
and the clutch disc. Not a good thing. This is certain to pronote cl utch
chatter and erratic clutch operation. (Ever wonder what the thrust bearing on



t he engine crankshaft is subjected to during clutch chatter? Scary!) There are
two types of pilots used in the flathead.... bushing and beari ng.

Bushi ng type: These are usually made from*“QGlite” (a trade nane for porous
bronze that is inpregnated with oil) and are sinply called bronze bushings.
Olite wears fairly fast due to it’s softness and porosity. Ford specifies a
maxi mum wear of 0.006". [It’s not uncommon to find some worn as much as 0. 080" -
0. 100"! Many have been beat on so long they’ ve beconme egg shaped. When
installing a bronze bushing, lube it with a very thin fil mof high-tenp grease on
the inside of it’'s bore. Rule of thunb | use is to replace the bushi ng whenever
I am | ooki ng at one.

Bearing type: These replace the bronze bushings. Because beari ngs are nade of
qual ity hardened steel they last a long tine. Mst are a sealed type beari ng and
cone with alittle cheap lowtenp grease. Generally this thin grease is sl ung
out in to the clutch area the first time it’s used. A cure | use is to renove
the soft neoprene type seal on one side of the bearing using a sharp pick tool.

I’ mcareful to not damage the seal since |I'll re-use it. Clean the bearing with
solvent and dry it with air and/or heat. | don't spin it with air since it’ll
quickly ruin the bearings and races due to heat generation. | work sonme (don't
pack it since it'll just sling it off) high-tenp thick grease into the bearing (I
use Lubriplate #70 which is intended for wheel bearings, but it’s no | onger

avail able.). Reinstall the seal and install the bearing. | do this to every new

pilot bearing | put in (OHV and FH). Most bearings treated this way | ast nearly
100,000 mles. Otherwise the cheap grease they conme with is gone quickly and t he
bearing is soon galled and junk. | prefer bearings over bushings since |I'’mlazy
and don’t want to work on thi ngs much anynor e.
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THROA QUT BEAR NG LUBRI CATION These used to come packed with a relatively
heavy high-tenp quality grease. Then manufacturers went to a cheap thin grease
and not rmuch of it. Consequently, bearings no longer |ast. The cheap grease
thins fromthe high tenperatures generated in the clutch area and i s soon slung
out of the throw out bearing. This not only causes the bearing to run rel atively
dry, it can al so cause grease to get on the clutch and fl ywheel engagenent
surfaces whi ch pronotes clutch chatter and errati c engagenent. One of the added
benefits(?) is you get to listen to the throw-out bearing | et out a bl ood
curdling howl on cold days and in front of your buddies. Neat! Wile rotating
t he bearing slowy you can feel any bearing roughness. New throw-out beari ngs
are lucky to last 15,000 to 20,000 niles before they start their how ing act.
CREramrednut...There.ate. . QL. Lhtgae. differant..anades. of.. Lhw owout.. heal.i ngs..).

Acure | use is to grease themnyself .... new and used! These can be greased
wi thout nmuch effort. | wash the new or used bearing in solvent until |'’mcertain
all of the cheap grease used by the manufacturer is gone. Dry it wthout
spinning it (l ow heat or conpressed air). Drill a single 1/8" hole on the outer
edge of the bearing (not in the engagenment surface nor in the outer bearing
race). This is pretty hard and a good bit is needed. Then | use a needle type
U-joint grease zerk adapter and give it TWO shots of high tenp grease. Rotate
t he bearing half way around and give it TWO nore shots of grease. That's all
the grease it'lIl need for well past 50,000 nmiles. Rotate the bearing several
times to disperse the grease. | plug the 1/8" hole with a tiny sheet nmetal screw
and some red Loctite or solder it shut. Either works. In nmy Ranchero, |’'ve got
over 200,000 mles on the same throw out bearing using this method.... and this
is after it first how ed.
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CLUTCH MARCELS. This seenms to be the biggest problemwe have w th fl at head
Long type clutches. By far the nost critical elenent of the disc in elimnating

chatter is called the “marcel”. This is the termgiven to the crinped plate, or
wafer, that separates the two disc friction linings. The marcel provides the
clutch disc wth sone “give” during clutch engagenent. It also hel ps prevent the

disc lining fromsticking to the flywheel and/or pressure plate during clutch

di sengagenent. The thickness of the narcel (the distance the marcel keeps the
[inings separated) will vary depending on the type of use the clutch disc was
designed for. Basically the thicker the marcel, the snmoother the clutch will be.
It’1l also feel softer to your foot. One drawback of a thicker marcel is the

i ncreased pedal travel needed to engage and disengage the clutch. Absence of
marcel makes the clutch grab and gives a very positive lock up (less slippage
with an increased ability to withstand nore hor sepower).

Marcel thicknesses for different applications:

Drag raci ng and heavy duty truck clutches usually have 0.000" to 0.010"
marcel si nce engagenment needs to be qui ck and abrupt and chatter is of no
concern.

Street/strip clutches usually have 0.015" to 0.020" marcel

Pure street clutches will use marcels in the 0.025" range.

A super soft clutch often times have marcels in excess of 0.030" to 0.040"
t hick.

Many newer di sc manufacturers are experinenting with new and di fferent
materials which are fairly hard and/or stiff. These have a lot | ess cushi on t han
the old asbest os di scs and the manufact urers have increased the marcel thickness
to conpensate for this. Sone stock replacenent di scs have marcel s 0.050" to
0. 060" thick! e thing of interest is the use of marcels requires the linings
be riveted. If no marcel is used, the linings can be bonded.

PILOr BUSHI NGS AND CLUTCH CHATTER: These contribute greatly to clutch
chatter. Replacing bushings with bearings seemto help. Also renove all traces
of paint, rust, etc. on the nounting faces of the transm ssion (or bell housing)
to engine to prevent msalignnment.

TEMP CLUTCH CHATTER FI XES: Understand, the follow ng do not take the pl ace of
correcting the problem... and are nerely tenporary fixes.

Early transm ssions: Squirting some powdered graphite on the clutch disc
linings will often reduce chatter. Renmpve the inspection cover on the top of the
earlier transm ssions. Depress the clutch pedal to the floor and hold it down
with a 2X4 wedged agai nst the seat. Squirt sonme spray powder graphite (li ke used
in cylinder locks) betwen the clutch disc linings and their tw engagement
surfaces on the flywheel and pressure plate. Takes about two squeezes. Repeat
this every 90 degrees around the clutch. This wuld seemlike it’d slip bad, but
it doesn"t. Many times it’ll conpletely elimnate clutch chatter. However, if
you really go overboard with the graphite, it will slip. This is an old trick I
| earned while working in a used car | ot.

Oh 8BA transmissions: Loosen the 4 transm ssion to bell housing bolts several
turns. Pry the transnission towards the rear and hold it back with a screwdriver
driven between the trans and bell housing. Slip one shimdO0.020" to 0.030", or a
pi ece of a crui se dash plaque (they're 0.030" thick), in between the transm ssi on
case and the bell housing on the lower right corner only. Renove the screwdriver



and tighten the trans bolts back up. This will cock the transm ssion main drive
gear in the pilot bearing and will often reduce sone clutch chatter for a tinme.
Anot her used car lot trick.

ENGI NE STAY-RCDS: These were used up through the ‘48 engines. They certainly
help control clutch chatter. Run ‘“emif you ve got ‘em

CLUTCH CHATTER ELI M NATCRS: These came out in the forties and were after
market itens. They really work on ‘33 thru ‘48 cars with their center X frane.

And are sinple to construct and install. The design uses a “V’, a long bolt
t hreaded on both ends, 4 old pin type shock absorber bushings w th washers, two
nuts for the long bolt, and a stout “S shaped hook. | didn’t include dinmensions

since you can determne themfor your particular car. The following shoul d help
you with your design. Pictures are currently shown on the Fl at head Techno Site.

The front pieces to formthe “V' are made froma two lengths of 3/8" X 1" fl at
stock. The two pieces have to be | ong enough to reach fromthe | ower two trans

bolts to about the mddle of the trans. You' Il need heat to bend things unless
your fingernails are rough fromdragging on the asphalt as you walk! Bend both
ends of each of the two pieces 90 degrees and drill holes in both bends. The two

at the trans should be 3/8" diameter for the trans bolts to go through. Both
rear holes need to be the same diameter as the long rod. Attach the two pieces
to the lower two bolts of the trans without using bushings. Bend the 2 pieces so
the remai ning two ends have their 90 degree bends overlap and their holes |ine
up.

The long rod with both ends threaded back a good inch or so has to be |ong
enough to go fromthe intersection of the two pieces you just installed to the
trans and extend to near the front of the X center cross menber (6" or so). Put
a bushi ng and washer on each side of the rod that goes through both pieces from
the trans and hol d these together with a nut. The other end of the rod will get
bushi ngs and washers on each side of the “S shaped hook.

Use a piece of 3/8" flat stock and bend in an el ongated “S". Hook one end in
the rear of the center X franme menber. The S goes fromthe rear of the X nenber
towards the front of the car. Drill a hole in the other end of the S for the

long rod to go through. Install the rod through the hole in the S hook.
Hook everything up and ti ghten the nuts quite a bit on each end of the

long rod. This will virtually elimnate nearly all, if not all, clutch
chatter. |If you have probl emunderstanding this after going over it while
under your car, please e-mail ne and 1’'Il see if |I can help.

KR O o LIGHT FLYWHEELS KR Rk o o Rk R
LI GHT FLYWHEELS: The “lip” type flywheel used a 9" clutch and wei ghs 38.7

| bs. They came in all of the early V8 s. They are ny preferred fl ywheel because
they use the |lightest clutch (bet you've already figured out |’m sone kind of nut
about light rotating mass). Beginning in ‘35, the pickups and sedan deliveries
all used a flywheel without a lip, but still used a 9" clutch. These wigh 34
| bs. They were nuch sought after for stock cars where rules stipul ated fl ywheels
had to be stock. Most other early flywheels, other than the lip type 9", weigh
36 | bs. The 8BA and 8CM fl ywheels weigh 34 | bs.

Lightening a lip-type flywheel: Machi ning the flywheel’s lip off, chanfering
outward fromthe edge of the pressure plate to the starter ring gear, di shing out
the rear of the flywheel to reduce the flywheel thickness, will reduce the 38 |b.


http://www.flatheadv8.org/chatter.htm

weight of a lip type flywheel to about 20 Ibs. Conbined with the |ighter 9"
clutch, they are ny preferred conbi nation for a street fl at head.

O street machi nes, flywheel weight is best left at 20 Ibs. (A light high boy
roadster with a built-up flathead and | ow gearing woul d certainly be an
exception.) |If the flywheel is too light, it’s difficult to | aunch a heavy car
at stop lights w thout revving the engi ne considerably. A umnumflywheels with
no steel or brass facing wear quickly and don't take kindly to cl utches being
slipped. | don’'t use an all-alum numflywheel (no steel or brass facing) onthe
street. A steel or brass faced one is less than the 20 | b weight rule | use.

In the early days we all heard and believed the foll ow ng: “During accel erati on
every pound of flywheel weight is the same as addi ng 100 pounds of weight to the
car.” Seens to me this would apply to all reciprocati ng nasses |like the
crankshaft, clutch and fl ywheel.

Return to Hone | ndex
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