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his is the new age .
Tof manual trahs- s

missions. The-new
darling of the street set
is the T-56 six-speed, . *
and there is a passet of ~
new five-speedsioc
choose from, most of which -
sport some kind of overdnve
top gear Automatlcs have their

You Need to Kno
About Clutches

place, but21st oemury performance :

machinés dare mcreasmgly sporting
manual transmissions. That means
clutchés are back in'the spotlight.

Just ke & hzgh performance cam or
carburetor, it's important to choose the
proper- ‘clutch and pressure plate that's
matched o your application. The good
news is there arg lierally dozens of dif-
farent clutch assemblies available to
choose from. That's also the bad news
because that offers plenty of opportu-
nity to choose the wrong one. -

Let's take a lock at some clutch ba-
sics first; and then we can jump into
selecting the best clutch and pres-
sure plate assembly for your car. For -
this story, we'll concentrate o the
cluich dis¢ and pressiire plate.Fly- -
wheels are part ¢f the system,and

weight doss play a big role. Suffice to

say that those trick lightweig ht ai u-
minurm fiywheels may-seem like & -

great idea by reducingthe mass the :

ehgine has to daccelérate. But fora-
typical street car, that recuced mass -
also makes light acceleration froma -
dead stog very difficult. We'll save the
rest of that story for a later issue.

. Basies
AG utch only has two basic func--

tions—to momentarily disengage the -

engine from the transmission and to
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be able o %ransfer maximum englne -
’ierque wilhiolt. sl pping. The clutch

mustalso’be capableof performmg
this job for thousands 'of miles of eaey

street’ operatlon where a:small amount.

of slippage is necessary 1o frake fhe’
engagearment df the clutch as hassle-
free ag possible. 7
To dchieve this compromlse be- -
tween performance ang strest civility,
all clutches operate within three basic
parameters: The cititch designer must
juggle ¢lamp ioad. coefficient of fric-

- fion, and surface area to meet his

goals. For example, you can have a

cluich with a relatively high c.oefficie_nt :

of friction (like a sintered iron race

-clutch), but it will be a nasty, grabby

terrible clutch for street use. You
could increase the clampload, also™

ad by the pressure plate ring-onthe
clutch disc when the clutch is'en- -
gaged. The problem with high static

" load pressure plates is that this aiso

increases the pedal effort, making it a

¢hore to push in the clutch pedal. This’®

_holding oapamty, especnally if the

_-a conipleté tiufch ass
it

clamp load is the 'same. For example

- .a'GM ti-inchclutch disc hasa .
. roughly 16 percent larger surface
-areathan the smaller GM 10.5-inch
- assembiy. This increased sizedoés -
_work well, but the tradedft is the larger
clutch requires a larger-diameter fiy-

wheel that is heavier and is alsc

~roughly 1-inch-larger diameter, requir-
_ing more power 0 acCelerate. As an

example, Centerforce tells us one of

“iits top-of-the-line 11+ mch street
~Iclutches can connect up 1o 620 Ib ft
- of torque, while a10.5-inch disc is rat-
. ed around 530 ib- 1t of forgue capacity.
called static pressurs. Static pressure .-
- is the amouint of base pressure exert

8o the Key is to carefully balance

* th'e'se three variables to crealea
. clutch and pressure piate combina- -

tiori that canvhold all the power your”

-engine makés while ot reéquiring su- -
' perhuman stréngth to'push the ‘cluteh

pedal in 4t a stoplight. You also want
a cluich with the right friction surface

Tius'ls an exp!uded view of




Disc material seleclion changes the coeffi-
cient of friction—or how wel| the facing grahs
the flywheel-and pressure plate. The erganic
compounds (feff) generally are less aggres-
sive and offer easier engagement. The metal-
fic compeunds (righf) can withstand more heat
and offer greater holding power but are giffi-
cuit for daily street driving. Many companies
like Eenterforce and Hays offer discs that
compromise by using both materials, one on
each side.

This is a side view of the spring hib that helps
cushion the engagement. The firit pins {arrow)
prevent the hub frow rotating too far. If you see
flat spots on the limit pins, you've got problems
and shouild rejitace at least the disc.

Always have the flywhee! machined when ip-
stalling a new clutch gise, This ensures the
disc will gerforn as it should. Also torque the
crank bolts and use thread-focking compound
rather than star washers. ARP makes great
balts for vinwatly afl applications.

i asic pressure plate designs:
the diaphragm {4}, which is the most popular
and sasit ¢ 1eg; the Borg & Beck (B);
and the Long style (€}, which can offer ad-

justable centrifugal assist,

the larger clutch disc affers roughly 16 per-
cent more serface area, This afiows the same

clutch facing to hold additional terque without

resorting t@ higher static pressure or a2 more
aggressive metallic material,

Comparing a°10.5-inch to an 11-inch cluteh,
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that offers a pleasant engagement ac-
tion each time you use it, and one that
will deliver durable performance over
a reasonable fifespan. Let's start by
looking at the clutch disc.

ey eiag
e e s e

Discs

All street cluiches are designed to
provide easy engagement for normal
street driving. From a dead stop with
the engine running, the disc is required
to slip slightly as the transmission and
everything downstream accelerates up
to engine speed. There are iols of
things happening when this ocours. A
typical street ciutch disc is made up of
a hub, a drive plate (where the facings
are atiached), two friction material fac-

Plate Systents (to 400 H

o rren TR

Top Shot Hiddern System (to 150 HP) ings, several springs, and four drive
f fimit pins. The springs are located in
Simply shps over oir cleaner stu the hub, which rides on the input shait.

1nside the hub face are six to eight

NOS Techlin small coil springs. These springs are

270-781-9731

NOS Refilt line: =,
1-80G-99REFILL

wWwriw.nosni

OUA

Stock Replacement Qil Pansp
» New pans for stock or restoration -
« Amerfcan made quality

‘s Each pan is feak checked & block fitted

“# Available for Chevy, Ford, Chrysler, Old,
& Pontiac V-8's ;
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designed to cushion the engagement
by absorbing a portion of the impact
load as the disc is sgueezed between
the flywheel and the pressure plate. If
these springs are too weak, they can
bottorm out, which aliows the hub to
hammer the limit pins. if this occurs, it
can cause clutch chatter. The evi-
dence of this is found when you in-
spect the pins and find fiat spots. The
fix is generally a disc with stiffer
springs. '

An additional cushion, if you will, is
something called the Marcel spring,
which is a very thin waferlike spring
that is placed between the clutch fac-
ings and the disc. it also acts to cush-
ion the engagement as the disc is
loaded by the pressure plate. This
may not sound fike much, but if you've
aver driven a car with a race clutch
without the Marce! spring, you've no-
ticed they grab very quickly and can
chatter like crazy. Clutch chatier prob-
ferns with street clutches are usually
related to the disc (rather thanthe -
pressure plate} and can sometimes be
traced to a flat Marcel spring that al-
lows the disc to skig ‘across the fly-
wheel creating the chatter. _

Clutch face matetial is perhapsthe
most importantfactor in choosing a -
clutch disc. Aftermarket companies
like Centerforce, Hays, Mcleod, and
Ram ali offer several choices of clutch
discs based on the clutch facing co-
sfficient of friction. Over a decade
ago, Centerforce made the Duat Fric-
tion concept popular, with 2 metal




When installing 2 hew clutch and pressure plate, always install a new balt stud and reféase arm
as well as a new throwout hearing. A hadly warn ball stug (fnset photfo right) cani Iead to binding

preblems that can cause uitold grief,

matrix material placed in segmented

- pucks on the flywheel side of the disc.

This idea has spread io'many after-
market cluich companies because it
combines the more aggressive metal-
lic facing that has a higher coefficient
of friction with a more conservative or-
ganic facing on the pressure piate
side of the disc. The combination of
the two facings can hold increased
power levels without slippage.

The advantage to the metallic fac-
ing is direcily related to its tempera-
ture capabhiiities. In most cases, as a
friction material temperature rises in
an organic compound, the coefficient
of friction decreases. This is also true
of metallic linings, but they do offer
higher temperature capagity. it is pos-
sible o mount segmentad metallic
facings en both sides of a street

clutch; bui this also creates a much
more aggressive connection between
the flywheel and the transmission. .

- Heat is by far the biggest enemy of
any clutch rmaterial. Heat is generated
anytime you have two surfaces sliding
past one another, so there is always
heat in a clutch system. The key is to
not exceed the ciutch disc's tempera-
ture ceiling. As a cluich slips, much of
the heat is transferred to the flywhesl,
which gcts as a giant heat sink. But if
you abuse the clutch by creating
more heat than the flywheel can ab-
sorb, the teriperature guickly spikes
in the: cluteh disc lining. This exces-

sive heatthen melts the resins that

bond the ciuteh lining material. These

resins rise to the surface of the disc
and create-a glaze that drastically re-
duces the coefficient of friction. This

The Marcel spring is that thin, wafer-focking
spring placed between the twe clutch facings
that helps cushion the engagement of a typi-
cat street clutch, ‘Race clutches eliminate this
spring, which makes the disc engagement
mirch harsher—that's fine for racmg but not
gooi for the street.

cre'ates 'even moie slippage, and -
pretty soon you have a dead clutch
dist that will barely move the car.
That's when it's time for a new clutch
disc and pressure plate.

‘Pressure Plates

The presstire plate's job-is'to ap-
ply the clamp’load to squeezéthe
clutch plate firmly between the pres-
sure ptate and the flywheei. In the
performance world, there are basi-
cally threé types of pressure piates;
thie Long style, the Borg & Beck,

High Typical
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] Effort
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This graph shows how a lyplcal coil spring pressure plaie fike a Lnng
or Borg & Beck increases pedal effort as the clutch is released. The
heauty of a diaphragm is that at a certain puint, the Bellville sprm_g

Whether.you aré using a stock hellhousing or a stesl scaftershietd, you '
should make the time to dial in the bellhousing using offset dowels.

R . IdEEI!y, the centerline 0* the largé hole Should ke within Q. 005 inch: Uf over-centers and pe‘fa‘ effort drups ﬂramaticauy This makes it

the crank centerline. As litlie a5'0.015 inch of offset can put the inpit
shaft in a hind and create high-rpm shifting problems, generally when

easier to hoid the etutch pedal in when drlvmg on the street. This. |s '
shifting from Third £ Fourth gear. '

why diaphragms are so popuiar.
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IN THE CLUTCH

centerforce also offers a pressure phate called the Light Metal assembly that uses a lightet alu-
minum pressure plate ring with a riveted steel face. “This reduces the plate's weight while also using
Batl bearings for the Betlviile spring to ride on, significantly reducing the overail effort reguired to
compress the spring. This altows Centerforce to atld static pressure without a pedal effort penalty.
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and the diaphragm. Of these three,
the diaphragm is the best plate for
street use, but ail three offer certain
advantages.

The Long pressure plate is easily
identified by the three thin fingers that
engage the release bearing. Under
the pressure plate cover is a series of
nine coil springs. In order to release
the clutch, you must compress these
springs. The lever arrangement allows
the cluich tuner to add small weights
to increase centrifugal foading on the
pressure piate as engine speed in-
creases. The Long style is mainty
used for drag race applications where
the static load (established by the
stand height) can be adjusted sepa-
rately from centrifugal load.

The Borg & Beck style is similéf o
the Long style and is basically a
street version of the Long style pres-
sure plate. It can beidentified by the
somewhat wider three fingers that re-
Jease plaie pressure by compressing
the coil springs found under the

tions of the Borg & Beck also offer

1 -centrifugal assist for high-rpm, high-

horsepower applications. The Borg &
Beck uses rollers inside the cover
that are forced to the outside.under
cenirifugal force 1o increase the piate
load with rpm. :
The diaphragm pressure plate Uses
a single, large Bellville-style spring to
load the pressure plate. There are
several advantages to this style of
spring. First, it loads the pressure
piate evenly since the pressure is
equally appiied to the entire plate as-
sembly. Second, and more impartant-

www.energysuspension.com
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ly, as the Bellville spring is com-

pressure plate “hat.” Certain applica-

pressed (clutch released), it reaches
a point where the pedal effort de-
creases when the spring over-centers.
This makes holding the clutch pedal
in at a stoplight much easier than.a
coil spring type pressure plate.
Recently, companies like Centerforce
have attached weights to the
fingers of the Beliville spring to add
centrifugal load to the spring like the
Long and Borg & Beck pressure piates.
This does work, althaugh the load in-
crease is not tremendous, it does tend
10 help the clutch hold the power.

Details
There's also much more to this

area than just pressure plates and
¢lutch discs. Proper clutch linkage
adiustment and using the right parts
ie also a major concern. When re-
placing a clutch and pressure plate,
always include a new beilhousing
bali stud, release arm, and throwout
bearing. Many enthusiasts overlook
the ball stud and release arm, and
major wear here can bind the link-
.age and cause all kinds of grief that

can be difficult to spot. For example,

a worn ball stud can.causing bind-
ing that can ruin parts'and your gen-
eral disposition. :

Fasteners are also critical. Most
companies supply new pressure
plate bolts with & new clutch and
pressure plate, but if not, be sure to
include new bolts and always use a
torque wrench to ensure proper fas-
tener torque. And we shouldn’t have
to tell you to never allow the ciutch
disc or machined surfaces of the
pressiire plate or the flywheet to get
oily or greasy. And always machine
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- In aimiost all cases, the chitch disc is installed
-with the spring hub facing the transmission. _

the flywheel surface when usinga . -

new clutch. Thig will ensure a proper
break-in and optimal periormance

.frOm your new parts

conclusmn
Theres at least another story justin’

s installaticn tips and tricks, but if you
- pay atténtion'to detalls, use & Guality
- clutch alignment tool,‘and don't force

thetrans if #-doesn’'t want to seat in the’

- belthousing, you shadld be in for a
- bleasant afternoon faying under your

car. Alsc keep in mind that you will

“need o0 be easy on the clutch for the

first 100 miles or so to break in the or-
ganic material. If you pull all that off,

- your new clutch should reward you :
with thousands of miles of outstanding -
" performance. 66 .
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