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Bl o1iciget Duster (Nov-’89), :C

" Mopar tranny spéciatiét Brewer's Peﬁormaﬁce Motor Parts stocks the works for

an A-833 rebuild. Aside from the rebuild kit, we ordered new counter and reverse
shafts (left} to take the dragstrip punishment and keep tranny noise to a mini- )

mum-—as if we’d even hear it in the Duster.

- BY STEVE DULCICH. e
'P_ﬁqtoe‘;hyS!eveDulcich L

. When bolting tog

Craft Editor David Freiburge
came up one throw short,

" with the Duster's stock three-speed.” -
_ trénny. The three-speed was offed,

and a seasoned short-extension - 7

- A-body A-833 four-gear was wran-:

etherour:

: '.gled under the floorboards. Flay the
-low-buck game long encugh and

eventually even the best get bit—the

o Tour-speed turned out 1o be a bogus

buy. Locked levers meant thar, at

-best, the internal finkage was fragged

or, al worst, gears were grenaded.
We don't get teary-eyed about
trashed parts, but to save our budget

_ the agony, we pulled out the wrench-

es for an in-house rebufid, With the

: correct faclory service manuai at

" hand, rebuiiding a four-speed manual .
- Iranny is.no fougher than wrenching .
- onother major drivetrain compa- -7
“nents. R

.The hardest part is scoriné the -

- parts to do the rebuild—Pep Boys
won't have a kit for a 30-year-cld ™ .~

Mopar tranny. This is where it pays to .
get hooked-up with a specialist in the .
type of gearbex you're dissecting. For
Mopar 'boxes, one of the best’ '

“sources we know of is Brewer's Per- -

formance Moter Parts. We ordered up

. arebuild kit, a couple of new shafts

(countershaft and reverse). and the
all-important synchro stog rings. -
Stung again, we didn't reatize that our
trans was one of the oddbail smail-
olilput shafl (904 auto-size) ‘hoxes,
50 we ended up ordering the wrong
r@ar bearing, bushing, and seal. Parts
scrounging netted us a new rear seal
{N.O.S. at our local dealer), a PN 207.
rear bearing at NAPA, and a small-
yoke bushing from a 904 avto al a
focal frans shop. ' '

We'l show you how we tore it down
and bolted it back together without
any of the obscure special tools
shown in the service manual. The pro-
cedures are pretty much the same for -
any of the many A-833-based gear-
boxes used by Mopar from 1264 to
1890. It Freiburger manages to
grenade it (he'll try), we'll undoubled-
ly ba reading all about it.

1 Rather than rolling it around like pizza dough on the

benchtop, mount the tranny on.an engine stand for the 2 Begin by removing the side cover after the Reverse shift

rebuild. Hang it with at least three bolts, and make sure to
position it so there is clearance for the countershaft to be

driven out the front. : L
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apart.

lever is pulled {arrow). Leave the two forward shift
levers on the cover or the internal shift mechanism could fly




Unbeit the shift levers from the
cover and remove the shift
mechantsm

The speedo gear comes out next.

The clever swap-meet tape “pro-
tecting” the end of the speedo adapter
hid stripped-off threads where the
cable hooks. No biggie: Common.
slush-hox speedo adapters inter-
change

The rear extension assembly

comes off next, compiete with the
mainshaft and all the speed gears and
synchros. Move the front (Third-to-
Fourth) synchro forward, set the
Reverse gear to the center of its shaft,
and pull the trans apart. Fortunaiely,
all these gears looked cherry.

The countershaft (arrow) comes

out to iet the countergears drop
down from the pinion gear. A ¥s-inch
tube 8% inches long will keep the beat-
ings in place as the countershatft is
driven out, but it’s not really needed
yet since all the bearings are going to
be replaced.

if the frans is noisy in every gear -

but a direct 1.0:1, a worn counter-
shaft and its bearings are usually the
culprits {this goes for most any manual
trans). The shaftis hardened onlya .

- couple of thousandths deep, and you

can actually see the difference in the
metal if it’s worn through the hard lay-
er. A couple of thou wear, or a maimed .
bearing surface, and it's time to trash it.
If a new shaft is unobtainable, hard-
chroming and centerless grlndmg can
save the old part. :

The service manual calls for shaft- .

pressing tool C-3688 to remove the
Reverse shaft (arrow) and gear. We
wedged ours out with a rusty crowbar.
If it's stuck, a setup similar to the facto-
ry tool ¢an be rigged or a long brass
drift angled in. Slide out the Reverse
shift mechanism too.

With the countergears sitting on

the bottom of the case, remove the
bearing retainer and snap ring, then
slide out the pinion. Now reach in and
lift out the countergears.

A‘ Remove the shaft snap riﬁg and
press off the pinion bearing.

11 Moving on to the tailshaft, remove
the gearset and mainshaft after
releasing the refaining ring at the front ’
of the extension. -~

B 1 Unloading the gears from the

mainshaft is a matter of pulling
snap rings and sliding the gears off. At
the front, the Third-to-Fourth synchro
and Third-speed gear come off. Atthe
reatr, the bearing is pressed off, fol-
lowed by First gear, the First-to-
Second synchro, and then Second
gear. Make sure you keep track of the
order of the parts, or have a detailed
service manual handy.

1 Qur Reverse shaft remover also
works welt on the rear seal.
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Built Four Speed

14 The rear taifshaft bushing was
worn down to the steel backing.
We didn’t have the special tool (PN
C-3974), so we made this bushing dri-
ver out of a socket, a long %-inch boit,
and some washers. A nut inside the
socket holds it together. The washers
need to be slightly smaller than the
bushing's od to hammer the old bush-
ing out. A couple of winds of masking
tape protect the new bushing's inner
diameter and have to be a loose fit
inside the bushing. Line up the oil
hole, hammaer in the bushing, then
instalf a new seal.

1 To begin reassembly, we cleaned
up and reassembled the syn-
chros. Make sure the inner hub is fac-
ing the right way and is matched to the
correct outer sleeve, Lay the synchro

hub on top of a stop ring to hold the
parts in alignment, load in the three
synchro struts (arrows ), and wind in
the frontand rear springs, centering
on two different struts. The new stop
rings go in as the gears are loaded on
the shaft.

16 The gears and synchros were
cleaned, lubed with gear oil, and
reloaded on the mainshaft, Make sure
that the lugs or slots in the stop Fings
line up with the struts on the synchro
hub so they seat properly.
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17 With all of the components
loaded to the back of the main-
shaft, the new bearing is pressed on
{outer snap-ring groove forward with
the large PN 308 bearing). To keep the
gears from sliding back with the shaft
upright, the assembly was temporarily
tied back with nylon ties and then
loaded into the press. Make sure the
press platform supports the bearing at
the inner race since pressing the bear-
ings by loading the outer race wil}
trash 'em.

N

1 The Third gear and the Third-to-
Fourth synchro load from the
front of the shaft.

1 The joaded mainshatt slides into
the extension and is held in place
by the lock ring behind the bearing.

20 The countergear bore is loaded
first with the center spacer, and
then with two gangs of new needle
bearings with spacer washers
between them and at each end. Heavy
grease holds the bearings in place,
An arbor tool (arrow) is needed to
keep the bearings from falling out
when driving in the countershaft. The
arbor needs to fit the id of the bearing
packs and be just long enough to
hang the thrust bearings at each end.
We used to use a sawed-off broom
handie shimmed out to the correct
diameter with wraps of tape, until we
found a jack handle with exactly the
right diameter ("% inch), which we
hacksawed to length (9% inches).

The new thrust bearings were

pasted at each end of the gear
cluster with grease, while the arbor
sticks out just enough to center them
with the bearings. The outer tangs on
the thrust washers are lined up with
the slots in the case, and the cluster is
dropped in position at bottom of the
tranny.

22 A new bearing is pressed onto
the front of the pinion (outer
shap-ring groove forward) and locked
down with a snap ring. Then, new
rollers are loaded in the flip side and
held in with grease.




2 The pinion is installed from the

rear on this tranny. With large-
bearing frannies, the pinion goes in
from the front.

2 A new
seal is
installed in the

front bearing
retainer and
tubed (lip to the
tranny side},
the snap-ring
is installed on
the bearing,
and the retain-
er torgued in
place. Use
sealant on the
bolts to keep
oil from drool-
ing out,

2 Next, the countergear cluster is lifted to mesh with the pinion, and the

countershaft is pushed in. Make sure the thrust bearings are lined up. As
the countershaft (A} goes in, the arbor { B) slides out, so the bearings are always
held in place. A Woodruff key goes at the end of the shaft to keep it from spinning
in the case. Some hammer-and-drift work is required to seat the shaft once it
reaches the opposite side of the case. Seal the bellhousing side of the bore flush
with silicone once the shaftis in.

2 Naw for
Reverse. Start
with the shift mecha-
nism, a new O-ring,
and grease. Line up
the gear with its collar
engaged in the shift
fork and install the
shaft. Finish off with
the reverse detent
«. o ~| parts and the back-up
= fight switch.

26 Now it all goes back
together. To gain clear-
ance, puli the pinion shaft as
far forward as it’ll go, slide the
Third-to-Fourth synchro for-
ward (don’t overextend it), and
set the Reverse gear to the

TORQUE SPECS
Back-up light switch . - .-~ 151b-ft } center position on the shaft. Coat the new
Drive pinion retainer 30Ib-it} gasket with grease, and install the extension.,
Extension housing - 501b-ft | The extension should seat fully without forc-
Side cover 151b-ft} ing, unless something (like a rofler bearing or
Reverse detent retainer 50b-ft § stop ring) has fallen out of position. Boit up
Reverse detent piug 241b-if the tailshaft housing and flip both synchros
Shift fever nuts 18ib-ft | back to Neutral.

2 The side cover linkage is
reassembied with new O-rings

and grease on the shift-lever shafts.
This pre-'71 frans uses a ball
detent-type lockout system, while later
units use a mere complex and less reli-
able scissor (double-lever detent) mech-
anism, The Third-to-Fourth shift fork
can go on, but not the First-to-Second.

2 Before bolting up the side cover,
spin the trans by the input shaft
and squirt some gear oil over each
gear. The side cover gasket gets a coat
of grease, as do the business ends of
the shift forks, and then the cover is
installed. The First-to-Second shift fork
has to be hooked into the synchro and
the cover lined up. Except for the two
iong boits on each side of the reverse
lever, the bolts are shouldered to align
with the cover. One has an extra-iong
shoulder, which acts as a dowel
{arrow). Boit down the side cover, fill
with 8% pints of 80W-90 gear oil, and
your four-gear is ready for abuse! @

SOURCE
BREWER’S PERFORMANCE
MOTOR PARTS
Dent. PPC-SIP
2560 5. Stale Rt 48
Ludlow Falls, OH 45339
937/688-4259
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Through
Chrysler’s A-833 4-
speed with gun
and camera or,
how to check out,
rebuild and beef
up your manual
box.

Story and photos by Richard
Ehrenberg

9983. If you don’t have at least 5
speeds on the business end of
your shift lever, you're, like, a
zero, Hard to imagine a time
- when cars had only three forward
speeds, But, for the fastest Mopars of
1963, that was the case. While lessar-
motor'd Mopes with the flimsy Warner

38.

speed were
do-able, the
max-wedge strip
stormers were
p limited to two choices: a
bulletproof typewriter 727 au-
tomatic, or a beefy-but-batky
3-speed, carrying the biggest
stick this side of George Bush,
Naturally, Chryslers of the day

’I
’
t24 / cleaned house in the automatic

classes, but were out-classed in the
stickshift win column,

1964 saw the gap in the lineup
plugged for good. That was, you see,
the year that the A-833 4-speed was in-
troduced. It was designed 1o handle
anything that a race Hemi could dish
out, and then some. Following the usual
Chrysler scenario, the company was
jate getting into the 4-speed game, but,
boy, when they made their move, it was
an immediate gold standard.

Using the Warner T-10 as a compari-
son, Chrysler engineers Dale
Slavbaugh, Dale Reeker, and their
teammates increased the mainshafi-to-
countershaft measurement by .25
inches, and widened all gears, some by
as much as 30%. These changes, as
well as larger synchros, beefier bear-
ings, etc., combined 10 produce a trans
capable of handling a conservative 50%
more torque than a T-10.

Other upgrades include the fine,
rolled splined where the synchro clutch
gears are fitted to the mainshaft, a beefy
case with thick walls and gradual radif,
and 4 rows of generous dimension nee-
dles on the countersharft gear. This re-
sulted in a countershaft defiection of
less than .004" at—get this—nearly 500
foot-pounds input. The expression
“Where’s the Beef?”" was certainly not
created for this torque monster. _

Durability testing of the earliest, 1964
versions, revealed that, behind a max-
wedge, a basic A-833 would live 15

times longer than a T-10. And, this was
before the coarse-pitch gears were intro-
duced.

Okay, now that we've convinced you
{as if any convincing were necessary)
that this is one brawny box, how about
some specs, you ask? Okay, here’s the
deal: There have been 6 basic gearsets
designed for production versions of this
transmission, not counting the various
and sundry one-off, race-only setups.
Over the decades, everything from a
roadrace-oriented, 2.47-low set {from,
originally, the 1970 340-6 cars), to a su-
per-wide 3.09-low 6-cyl setup, to a weird
overdrive set have been produced. Plus,
several extension housing lengths, out-
put spline, input spline and retainer-pilot
sizes, shifter boss locations, and two
distinctly different synchro designs have
found their way into A-833s. In addition,
there were different side cover/interlock/
fork arrangements, as well as speedo
pinion setups. A virtual potpourri of hard
paris.

What we're gonna do here is discuss
most of the sub-systems that make up
and A-833, and show you what to look
for in a rebuild, point cut common trou-
ble spots, help you identify various
parts, and, generally, keep you informed
about what’s hot and what's not. In
short, we’ll dissect a few A-833s, and
bring you up to the minute on parts
availability. As a bonus, we’ll take a look
at the latest lubrication recommenda-
tions from the factory engineers them-
selves, and, as a whipped-cream
dessert bonus, we'll explore the latest in
hot clutches.

As per our standard fare, what we're
not gonna do here is walk you through a
compilete rebuild of somebody’s gre-
naded gearbox. We won't insult your in-
telligence by repeating what’s been
printed in virtually every Mopar RWD
service manual for the last 29 years!

So, rev that mill, sidestep that clutch,
and let the games begin.




SWAP MEAT

ne of the best places 10 score

that A-833 (as well as paris) is

that local swap meet. But, be-
fore you can be as swift a trader as
the 833 is a shifter, you need to edu-
cate yourself as to what to iook for,
What case length do you need?
Which shifter position? What input
spling, etc.?

Next, you'll want 1o at the very
least, take a peek inside your poten-
tial purchase. Does it have the ratios
you want (see Rational Ratios). Are
the synchros and gears in useable
condition, or are you buying a basket
case or, for that matter, just a case?

Another most-basic item to con-
sider is the output setup. '66-up
units will have the now-common
sliding spline configuration (top),
while the '64-°65 units are fitted
with the companion flange for the
ball and trunnion front U-joint, as
well as their small, early-style
speedo pinion setup. You can’t re-

. configure a trans from one output

style to another without changing
the extension housing and
mainshaft—major surgery!

Once inside, check the synchro
sliders (clutch sleeves, upper ar-
rows) for easy gear-to-gear opera-
tion. Also, check the cluster
(countershaft gear, bottom arrow}
for excessive end-play, which
would be anything over 6.029".
Also, be sure to inspect gears, es-
pecially clutch gears, for damage
or excessive wear. (See “Synch or
Swim” section for more on syn-
chros.)}

gt o R

Most swap meet sellers won’t be adverse to you taking a peek inside. In-
spect the gear teeth (especially the synchro/slider clutch gears), check
interlock operation, and check the cluster for excessive end-play. Of
course, count the teeth to see if the box has ratios you can live with.

s 4 £, gy ' i
To verify swapability, the most basic dimension lo check is extension
housing length, On a '66-up B/E-body trans (as well as that occasional C-
body piece) the dimension, from the case to the seal-mating surface, will
be 16.38 inches. The “shorty” A/F-car trans will dimension out at 12.62
inches. Since on the big box, there are several permutations, be sure that
the shifter and engine-mount bosses are where you need them. You
might get lucky and score a DC/MP aluminum case, or you might con-
sider using the now-common overdrive aluminum piece. The OD case re-
quires a huge piiot hole in the clutch housing, as well as a special shorty
countershaft. This is needed since the shaft floats in the case (for gear-
rattie suppression), so the front of the case must be fitted with a cupped
plug to prevent oil leakage.

Finding an inverted 3-4 shift lever is
the immediate tipoff to an “over-
drive” 833. Of course, there’s noth-
ing to prevent an unscrupulous
selier from flipping the lever, so, if
you aren’t sure, pop the side cover.
See “Rational Ratios” for gear-
tooth counts.




- Four Speed

lf IN-PUT

Main drive pinions, commonly re-
: “ferred to as input shafts, were avail-
!i able with two different splines,
Hemi shafts (right) which were also
used on most 440 cars, utilized a
beefy spline measuring 1-3/16"
o.d., with 18 teeth, while the
weaker wedge cousins made do
with a 1-inch, 23-spline configura-
tion. While it’s true that, all eise be-
ing equal, fine splines are stronger
{due to the increased root diame-
ter), here, the larger diameter of
the Hemi shaft much more than
compensates.

s e

pl—r

RING DING
: Before you even think about disas-
o sembling an A-833, be sure to lay in
@i- a small supply of the selective snap

rings which are used to adjust
clearances. They are available as

e follows:
Mf 0.086"thick............ 6025754
i 0.091"thick............ 6025755
; 0.094"thick............ 6025756
EE‘J 0.097" thick...........- 6025757

SYNCH or SWIM

in a fully synchronized trans, such
as the A-833, aciual gear wear is
usually minimal, since all the actuaf
shifting between forward speeds is
accomplished by sliding the syn-
chro sleeves. Hence, the gears are
most likely to show abuse on the
dog teeth, where the slider makes
contact {(arrow #1). The teeth

should be sharp, as shown, with a
small amount of rounding being
generally okay. If you are wonder-
ing what contagious disease this
gear is afflicted with, it’s a brand
new gear, coated with Cosmolene.
Arrow #2 indicates the actual brake
drum area of the gear. This surface
shouid be smooth and free from
scoring, galling, or grooves.

Synchro stop-rings {brass rings)
can actually be tested. All that’s re-
quired Is applying a light down-
ward pressure while twisting the
ring. With little more than a light
press, the ring should seize onlo
the gear. If this fails, try a new stop
ring. St ng? Time to hunt up a
new gear., Apply this test fo all 4
speeds, but expect to see the ma-
jority of trouble on 2nd and 3rd
gears, Like, how ofien do you
power-shift First?

Early-style (pre-'71} stop rings were
prone to breakage at the sharp cor-
ners. Sometimes these cracks were
almost invisible, so the test
method is simple: try to pry 'em
open.

f

There were two distinctly different
synchronizer designs. The early
design, which utilized the more-
fragile stop rings, can be identified
by the wide-vs.-narrow struts (cir-
cled, top) and the sharp-cornered
notches in the rings (lower right).
Close-up of the rings clearly shows
the different ring designs. Late
synchros will boli-in to earlier
transmissions, as long as the
matching rings are used. Note that
some early 70 transmissions used
the old style synchronizers, and
that, 25 years later, any synchro
could be in your transmission, 5o
check before you order. The follow-
ing parts are available:
Early synchro stop rings . .2801381
{(package of4) .........P4529833
Late synchro stop rings. . .3515023
{packageofd) ......... P4529834
1-2 Synchro, late type . .. .4130095
3-4 Synchro, overdrive. . . .4377401
{Note: this synchro can be used on
non-overdrive transmissions, as
long as the original clutch gear
(the innermost piece} is recycled
from the original synchro. The
overdrive synchro has larger inter-
nal splines, but the slider, etc., is
identical to the '70-up hon-
overdrive piece.)

Continued on page 56
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DECODING "] | A Need Four Speed
_SOFTWARE| | =" "

DECODING | SOFTWARE

$15.00 $50.00
Data & Cow! Plates
Buiid Sheets
. Production Numbers
History/Tech Data
Immediate Information input bearings were of either of
No Waiting BEARING UP two sizes, with the “307” bearing
(shown), being more common.
Most Muscle Cars MRC, the Mopar supplier of choice
for 30 years, has changed from an
COLLEE;I' g:lsz%%!;rwnng A , ‘ 8-ball configuration {left) to a

newer 7-ball arrangement. While a
quick assessment might lead to
the conclusion that more balls is’
better, in this case, the newer de-
sign has bigger balls, for added ca-
pacity. Of course, the age-old
question of more balls vs. bigger -
balls isn’t going to be answered so0
simply, right? If you look carefully,
you’ll see that both of these bear-
ings are equipped with external
snap-ring grooves, which make
them useable for input bearings,
identitied by industry no. 307-L.
This groove, while not needed for
the center bearing, doesn’t pre-
clude you from using them in that
application. New Mopar bearings
are readily available, with or with-
out a snap ring, input retainer gas-

wwi ket and seal: #307-L Bearing (3.14"
A much-abused, oft-broken part o.d.): P4529698 w/gaskets & seal;
that has long been unavailable has 3410048 bearing only. #308-L Bear-
recently resurfaced through Mopar  ing (3.54" o.d.): P4529699 w/
Performance: the input bearing re-  gaskets & seal; 4446326 bearing
tainer. All the popular versions, and  only. Note: for whatever reason, the
even some not-so-popular, are kits are much cheaper than the in-
available again, as per this chart: dividual bearings.

20165 N. 67TH Ave. #122A
Glendale, AZ 85308
602-561-1886 Fax 602-561-8106
Visa/MasterCard Accepted

AU m IN’TERIORS l.fﬂ.

p

_4\:
" @w{n i

P4529694

P4529696 -
P4529697
Note: All the 23-spline retainers use the standard clusch-release bearing (2405077}, while the 18-

spline Hemi boxes use 2823570, Also, in a reverse-scenario, the averdrive retainer is priced much
lower than the MP offerings.

121 West Shore Blvd., Newark, N.Y, 14513
:m
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RATIONAL RATIOS: NO-
FEAR GEARS

Countershaft gears (cluster gears)
were manufactured in a bewilder-
ing array of ratios, pitches, etc.
Your best shot at replacing a clus-
ter would be searching the after-
market gear houses, as well as
NOS Mopar purveyors (with, of
course, the correct part number in
hand}. Luckily, A-833 clusters were
extremely rugged, in fact, we’ve
seen 200,000-mile transmissions
with no meaningful gear wear. In
fact, the only place that the gears
typically wear at all, is inside,
where the 4 rows of rollers ride. in-
spect this area carefully.

Sometimes the thrust surface will
have some wear, but, more typi-
caily, only the thrust washers wiil
be gone. New ones are available as
part number 2538207,

As with the countershaft gear, main
gears can sometimes show wear
on the thrust (1) and interior bear-
ing surfaces (2), in addition to
cone and dog-tooth wear shown in
the first photo in “Synch or Swim.”
Check these carefully for excessive
play on your mainshaft. Note that
Hemi gears have Oilite bushings on
the inside.

_ Check y‘oﬁr mainshaft for excessive
% wearon the three main-gear con-
tact areas.

A-833 GEARSET SPECIFICATIONS

DESIGNATION RATIOS TOOTH COUNT TOOTH COUNT |NOTES
MAIN SHAFT COUNTERSHAFT
GEAR

1st |2nd | 3rd | 1sti2nd|3rd| Drive |istj2nd|3rd|Direct
Pinion

&-cyl

70 Trans Am  [2.47|1.77}1.34{35| 34 {28 25 |17(23 26| 30 4
&'71-'74
Byl

"TH-up 3.0911.6710.73|35 30 |18 22 17127 |37 33 3
Overdrive

Numerous ratios have been produced for A-B33s, This chart details the production versions onty,
Parts availability is poor, some overdrive parts are all that remain in the Mopar system,

NOTES: :

1—Was used on '64 to early "86 6-cyl + 273 cars, and again in some mid "70s 318 cars.

2—Coarse-pitch gearset, Qilite bushed.

3—"Overdrive” was accomplished by ‘fooling” the driver by swapping 3td and 4th. Third was actually
ovardrive.

4—First trans with new style side caver. Continued on page 58
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A Need Four Speed

Continued from page 57

ON THE SIDE

There have been only two basic
types of side cover/interlock/fork
assemblies. The early type (bot-
tom), can be recognized in a flash:
it uses a double-ball arrangement
to prevent the trans from being
shifted into 2 gears at once, and
the forks are made of brass. This
setup is generally considered to be
the better of the two. The only
probiem is the occasional broken
fork, and they are disco’d. Luckily,
the steel forks used in the later ar-
rangement {top} can be used in the
early side covers by simply cutting
off the small-diameter protrusions
(at arrow.) The 1-2 fork is available
as 4130068, the 3-4 piece is
3410038. Note that 1970 was the
changeover year, with both
interlock/side cover types in pro- .
duction. If you should find an alu-
minum side cover, don't let it get
away. To the best of our knowledge
they were used only on 1965 A-990
race Hemi cars.

HOT HOOKUP

Clutches are a rather subjective
item; everybody seems to have a
favorite. Muscle-era Mopars virtu-
ally all came equipped with a typi-
cal 3-finger Borg and Beck unit
(right), while most '60s GM cars
were equipped with diaphgram

pressure plates (left.} The dia-
phragm units are well known for
their pluses: high torque capacity,
clean release, and reasonable
pedal pressure. Why then, weren’t

they used on Mopars? Simple, they

had a nasty habit of hangin’ on the
fioor during high-rev shifts. Not a
pretty picture, indeed. The pres-
sure plate on the left, though,

solved that problem. It’s a Scheiffer

Rev-Lock unit, circa 1970. We have
been using them successfully,
even on 7500-rpm 340s, since that
time. One problem, though: since
Hurst owned Scheiffer, and Hurst
was sold off quite a while back,
Scheiffer seems to have disap-
peared. Luckily, a left-coast outfit,
Midway industries, has stepped in
to fill the void, with a fabulous line
of clutches by the name of
Centerforce. Here a new Center-

&

Photo: Dave Zelkowski

to a new FWD Mopar Turbo I}
stocker. The Centerforce clutch
has readily visible centrifugal as-
sist weights, which provide addi-
tional clamping pressure at high
revs, in addition to preventing
stuck-pedal-itis.

Phote: Dave Zelkowski

In addition to the trick pressure
plate, Centerforce has a slick disc
that’s metallic-faced on one side
only, hence it’s meniker: Dual Fric-
tion. This gem provides the smooth
engagement that the asbestos
discs are known for, as well as the
high-temp benefits of the sintered
metal. Used in conjunction with
the Centerforce pressure plate,
torque capacity is increased by an
incredibie 90%. Using these two
Centerforce pieces, we’ve been
able to launch a heavy 4-door
Lancer with a tire-frying 260-hp
mill, for over 25,000 miles with zero
problems. A testimonial? You
betchal

force pressure plate is shown next

[(&-;

Want proof that the diaphragm unit
will bolt into your 340 or 4407 Well,
besides the bolt pattern being cor-
rect, the finger height is the same,
and...the finger diameter is just
right for the stock release bearing.
The only case we've seen where a
diaphragm wouldn’t fit is in a 1967
Hemi Coronet R/T, which was origi-
nally equipped with an 11" Borg &
Beck pressure plate. The boxier de-
sign of the diaphragm plate caused
interference inside the clutch
housing. Every other swap we've
done has gone without a hifch.
Note, though, that Midway’s cata-
log claims to fit that application, so
they may have soived that problem,
Midway produces the Dual-Friction
disc in every conceivable spline,
even the Hemi (1-3/16"x18) and the
newest FWDs (15/16"x17}.
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BOOB LUBE?

Synthetic lubes are all the rage
‘these days, in fact, we have been
using synthetic motor oils for
ahout a decade. As Tony the Tiger
says, “They're G-R-E-A-T!” Several
friends had told us about similar
success using synthetics in late-
mode! transaxles, so, recently, we
tried various synthetic brews in two
different A-833s. One was a fresh
rebuild, one a well-worn, 1965
piece. The outcome? In a word, di-
saster’ Gear Clash City, as if the
synchro brass rings were worn or
broken. Almost undriveable, in
fact. Researching this with our -
friends at Chrysler Engineering, we
-came up with an explanation: since
the synthetics are much more slip-
pery, a-way is needed to bléed off

| the tube trapped in the brass ring’s

circumfrential grooves, so that
there can be some metai-to-metal
braking action. in the later FWD
transaxles this is accomplished by

- three notches cut by the factory

{check the photo of a stock 1990
A-568 stop ring.) Unfortunately,
while if would certainly be possible

" to duplicate these nofches in an A-

833 ring, itis NOT recommended,
for potential breakage reasons.
What has worked for use for almost
30 years is the factory-recom-

mended S.A.E. 140 gear oil. Lately, 1

though, this stuff is scarcer than

.hen's teeth, but the readily-

available S.A.E. 85W-140 seems to
be nearly as effective, and a ot

| more pleasant in very cold weather.

HARDEN’S
MUSCLE CAR WORLD

SPECIALIZING IN RESTORATION PARTS
FOR CHRYSLER, DODGE & PLYMOUTH MUSCILE CARS

Authorized Dealer

NN 2 Auoher Dese

N.O.S. , REPRODUCTIONS USED
Die Stamped Sheet Meatal
Quarter 70-71 Chalienger, 72-74 Challenger, 70-71 Cuda,
Panels . 72-74 Cudg, 68:70 Charger, 68-70 Satt/RR/GTX;

For: . 68-70 Coronet/Superbee, 87 Cuda, 68 Cuda,
67-69 Dart Mdtop, 70-76 Dart Hdtop,
70-71 Duster/Demon, 72-76 Duster/Dart Sport

Trunk Floors - 68-70 B-Bady/68-70 Charger/70-74 E-Body
Rear Lower Window Repairs - Front Fender Patches _
*Quarter Panels *Trunk Floors *Trunk Extensions *Floor Repairs
*Patch Panels *Valances *Rubber Goods *Weatherstripping
*Vinyl Tops *Molded Carpets *Headliners *Speaker Shelfs
*Door Panels *Sill Plates *Trunk Mats *Emblems *Chassis Kits
*Engine Kits *73-91 Dodge Truck Parts *Much, Much More!!!
UPS Daily C.0.D’s Mastercard Visa Discover
New Hours: 9 to 9 Monday-Friday 9 to 5 Saturday CST
P.O, Box 306 (816) 259-4886  Lexington, MO 64067

TOLL FREE ORDER LINE 1-800-633-4690

24 HR TOLL FREE FAX 1-800-238-4606
NEW CATALOG $3.00 ©

>
VA' ® MARCAREG.
PERFORMANCE

COMPLETE LINE OF PARTS IN STOCK:

Fenders + Power hrake boosters « (8 - 71 E&B Body Engine -

Spollers + Door handles wire hamnesses
Stripe Kits * Six-pack carbs & parls  + Weatherstripping
Grilies » Battery frays + NOS Parts -
Ajr Cleaners « Hemi parts ’ » Docals
Exhaust Exiensions .~ » MOPAR spark plug wire = Trunk Mats
Actessories sals wiktopar tego » Headliners
Chrome Fim + 4 speed parts * Body Parts
Seat Covers « MOPAR teater hose « Pisto] Grips
Molded BO/Z0 Garpet wiMopar logo = interior Parts

+ Mechanical Parts » Gluteh linkage parts » Exhaust Parts

# 5 plates » Speaker Shelves. * Much mare!

» Shaker scoop cables » Hood Pin Kiis

GIANT 400 + PAGE JIW S AUTO PARTS CATALOG — $7.00

MOPAR PERFORMANCE CATALOG — $5.00
We offer worldwide shipping! =

JIM’S AUTO PARTS &

We offer unquestionably the nation’s largest selection and inventory
of Barracuda and Challenger and other Muscle Car parts at prices hard to beat.

40 LOWELL RD., RT. 38, P.O. BOX 908
SALEM, NH 03079-0908 « DEPT. MA

TEL. (603) 898-0535 « FAX (603) 898-0026
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Everythmg you need to know to swap a 4-speed
behind your swappod engine.

Fig. 1. So, you wanna shift for yourself? Okay, yeu'Hl need

the transmission, flywheel, clutch setup, housing with
pan andl geal, all shewn here. You'll also need the
compiete pedal assembly for your ear, the
shifter, cluteh linkage, and, some-

timos, a lrane cressmember

andfor driveshaft swap. Is

it worth the trouble?

Up to you.

Story and Photos
by Richard Ehrenberg

kay! Armed with the cool,
rad, awesome information in
our first installment, you've
got your engine swap psn-
cilled in upstairs. But, now you've got to
back it up—-with a transmission. Here,
your choices are many. Automatic or
manual? 3- or 4-speed? Column or
floot/console shifter? Stock or tweaked?
Never fear, we'll walk you though the
options and permutations, For this
instaliment, we’ll cover manuals, so stay
tuned to this program.
One more reminder: we're covering
'62-up wedge engines only.

THE BASICS

Chrysler has built and/or sold several
different manual transmissions over the
last few decades, These run the gamut
from ancient Warner gear 3-speeds and
T-10 4-speeds, to import-based 5-
speeds {trucks) and the Viper's 6-

36 MOPAR ACTION

F:g 2 The top tmn.s ie a pre-1878 B-bedy unit: note the single shifter mount-
ing area well forward on the extension housing. Below is a typical '68-up AF-
bedy unit, whieh only hed one shifter location for all years.

speed. But, for all intents and purpeses,  count the others, you ask? The truck
there’s reafly only one transmission to boxes have stump-puller, super-wids
consider: the A-833 4-speed. Why dis- raties, and the neatest one isn't vary
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Fig. 3. These are two

desirable aluminum bellhousings. At left is the big biock

piece, right is smaliblock. Note dual trans bolt patterns (for:A-833 and A-230
3-speed), which means that a junkyard 3-speed car does have the housing
you need. How to tell which is which at a glance? Well, the botfom pan sur-
face of the BB unit is bevelled, and doesn’t bulge out as does the SB hous-
ing. For us, though, there’s one sure (and easy) way: find a top-center bolt
hole? (Arrow). It's a small block piece, for sure. :

Fig. 4. No matter which clutch hous-
ing you use, be sure to check (and
correct) any concentricity and paral-
lelism errors. See any Mopar service
manual for the procedure.

strong. The Viper box is expensive and
won't bolt to any of our muscle-era
engines. The Warner T-10 can’t handle
a healthy big block, and the 3-speeds?
C'mon. Some even had crash-box first
gears. Since we're limiting the scope of
this series to stock-type TransPlants,
the 833 is the obvious choice.

The A-833 was introduced in 1964 in
two versions: a long-extension unit for
the big cars with a 2.66 first gear, and a
6-cylinder version with 3.09 low, initially
used behind slant sixes in A-body cars.
{Not to worry, the slant-six version was
just-as beefy as the 426 unit.} Both of
these trannys used bolt-up companion
flanges on the output (for thie ball-and-
trunion U-joint) and small speedo pin-
jons. Despite the 3.08-low unit's G-cylin-
der designation, this gearset can be
useful for launching heavy cars, or

- those with high (numerically.low) axle -

ratios. - . :
As the 1960s progressed, the A-833

- underwent almost annual changes.

Qver the years, several other gearsets
were designed, the output was changed
to sliding spline, interlock and synchro .

% ", alpEE
80004 100800 ”?ﬁéﬁ&fmﬁl i
Fig. 5. OEM or aftermarket, be sure
you're getting the right flywheel. A
fight aluminum ‘wheel, like this spec-
imen (top), is good for cars with a
favorable torque 1o weight ratio. Note
riveted wear surface. Bottom, the -
back of this ‘wheel shows lots of bai-
ance weights (arrows). It's a 360 unit.

designs were changed, and aluminum
cases were offered. Shifter vendors
were flip-flopped {from Hurst, o Inland,
then back to Hurst). The intricacies of
the A-833s internals, including gear
ratios; etc., have been covered in these
pages (Mopar Action Tech Special No.
3, which is still ayailable for $5.50 post-
paid. See coupon on page 86) But,

ELLISON’S

MOREPARTS
NORTH

“MORE PARTS FOR CHRYSLERS”
ESTABLISHED 1N 1980

" @ Over 11,000 New Old Stock

ltems for Pre-1980 Chryslers

® New Mechanical Parts,
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® Parts Books (cur'& truck)

® Service Munvals—New &
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® RUST FREE Southern USA
: Sheeg Metal

® Hundreds of Fenders, Inner

Fenders, Fraies, Doors and
Trunk Lids

WANTED
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PARTS, DEALERSHIP
MEMORABILIA &
CLOCKS

P.0. Box 345,
Orangeville, Ontario
Canada L9W 277
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519-941-6331
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519-941-8903
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HOT NEW VIDEOS

FROM FIVE-STAR!

Yes, Mopar Fans, Summer is here and another

sizzling hot show season is already underway!

We've got lots of brand new videos ready to rolll
We also still have all of your favorites from year's

past still available!
Place your order today and fire up that VCR!
Hcoept no imitations! We are your Chirysler Video
Value Leader for fifteen straight years!

THE TRIPLE PLAY SPECIAL
1S BACE! r
SEE DETAILS BELOW

CHOOSE FROM ANY OF THE FOLLOWING VIDEOS:
#1071 1992 MOPAR NATIONALS, 120 MIN.
#1092 1993 MOPAR NATIONALS, 120 MIN,
#1107 1994 MOPAR NATIONALS, 120 MIN.
#1116 1995 MOPAR NATIONALS, 120 MIN.
#1119 1995 MONSTER MOPAR WEEKEND X, 118 MIN.
#1123 1996 CHRYSLER CLASSIC, 110 MIN.
#1124 1996 MOPARS AT THE ROCK, 100 MIN.
#1125 1996 MOPAR ATLANTIC NATIONALS, 116 MIN.
#1126 1996 WINGED CAR NATIONAL MEET/ANN ARBOR,
90 MIN. INCES W
#1127 1996 MOPAR MUSCEE NATIONAL MEET,
90 MIN. N IESWW
#1128 1996 CHRYSLERS AT CARUSLE,
NOMIN. NEW
#1129 19956 MOPAR MUSCLE SOUTHERN CLASSIC,
OMIN. NEWYW
#1130 1996 MOPAR PACIFIC NATIONALS,
10 MiN. N
#1131 19956 MOPAR NATIONALS, 120 MIN. N ECWW
#1132 1936 AUTO 100 PARADE, 83 MIN. NIEDWW
#1133 1936 WOODWARD AVENUE DREAM CRUISE,
10 MIN. NESWW
#2004 VINTAGE MOPAR RACING FILMS, VOL. I, 42 MIX.
#2005 GREAT MOPAR COLLECTIONS, 120 MiN.
#2005 EXCEUSIVELY 1970-74 BARRACUDAS, 90 MIN.
#2010 EXCLUSIVELY 1970-74 CHALLENGERS, 90 MIN.
#2012 AMERICAN MUSCLE, UNLIMITED, VOL. fll, 60 MIN.
MANY OTHER VIDEOS AVAILABLE!!
SEND FOR FREE $IST!!

SEND ALL ORDERS AND INQUIRK § §0)
FIVE-STAR PRODUCTIONS
PEPT. MLA.

31230 LAHSER ROAD

SEVERLY HILLS, VM 48025
TEL 8106466301 FAX: 810-647 266

ORDERIRG 18STRUCTIORS
PAYMENT [5 BY CHECK OR MONEY CRDER ONLY. ALt PRICES
INCLUDE FIRST CLASS SHIPPING. PLEASE ALLOW 2-3 WEEKS FOR
DELIVERY. VHS ONLY! NOTE: IF YOU ARE ORDERING MORE THAN
ONE COPY OF THE SAME EVENT OR WOULD LIKE ALL YOUR EVENTS
PUT ON SEPARATE TAPES, PLEASE CONYALT US FOR SPECIAL PRICES,
FORRY. MO 0.0.D.°S OR OREDIT CARDS AT THIS TIME.
PRICING 15 AS FOLLOWS: $24 For One video, $32 for 2, $40 for 3,
$48/4, $56/5, $64/6, $72/7, $80/3, $88/9, $96/10, $104¢11,
412717, $120113, $12814, Calt for pricing on 15 or more videos,
THE TRIPLE PLAY SPECIAL 15 BACK!
GET ANY THREE VIB£0S FOR ONLY $35.00)!
HIST WRITE THE WORDS “TRIPLE PLAY" ANYWHERE
ON ¥ ORBER! OFFER EXPIRES OCT. 31, 1996,

WE ROW CARRY A FULL LINE OF MODEL CARS,
DIE-CAST REPLICAS & DEALER PROMOS
SEND FOR FREE LIST!
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there ars several factors affecting swa-

" pability, g0 let's check 'em out:

CASE LENGTH and SHIFTER
LOCATION

This is probably the no. 1 detail to
check when you're shopping the swaps.
There were two distinct case lengths
(see fig. 2) with the shorty unit designed
for A and F-bodies, and the longer unit
for B, C, and E-body vehicies. Later big
trannys carried two shifter locations,
one of which is necessary for E-body
and later {'71-up) B-cars.

FRONT PINION BEARING
RETAINER O.D.

This is probably the no. 1 trouble
spot. There are three different bearing
retainer diameters. All early, and many
later, transmissions used the small,
4.35-inch retainer o.d. Hemi transmis-
sions used a larger, 4.80-inch unit,
while the later, aluminum ovardrive ver-
sions used a huge 5.12-inch version.

Why is this so important? Well, if your
transmission has a larger pilot than your
clutch housing, it simply won't fit.
Almost as bad, if the retainer 0.d. is too
small, there will be ho practical way for
the transmission to properly center
(pitot} itself to the housing.

These are several fixes. First, most
ciutch housings designed for the small
pilot can be machined for the mid-size
retainer. Warning: this must be done by
someone with proper machining eguip-
ment and skill, so that concentricity is

Fig. 6. Through the decades, the vast
majority of RWD muscle Mopars were
equipped with the simple end rellable
Borg and Beck pressure plate {right).
The only drawback? Mega pedal
pressure. Consider using, instead, a
modern diaphragm pressure plate
{left}).

Fig 8. The vast majority of A-833s

used the 17x 23-epline input shaft
{left). Hemi boxes used the super-
beefy 1-3/6 x 18-spline unit (right).
This required a special bearin
retainer and release bearing.

however, fit the same pilot bushing.

oth,

maintained. If you've scored an over-
drive unit, you can simply get the cor-
rect, stock clutch housing,assuming you
have a smallblock. Thera is no stock
housing to mate the o.d. trans to a big
block.

Another out is to swap the bearing
retainer itself. This is only feasible on
transmissions egquipped with the smaller
(#307) input bearing, identified by the
8.7” bolt circle of the retainer. These
retainers are clearly listad in the current
Mopar Performance catalag.

CLUTCH/HOUSINGS/FLY-
WHEELS/CRANKSHAFY

Chrysler has produced a dizzying
array of housings over the years. Up
until the 1968-'70 standardization years,
most were cast iron, and were drilled for
a single transmission applicatien. There
were versions for flywheals with varying
ring gear tooth counts, direct-drive and
gear-reduction starters, and drilled for
clutches ranging from 9-1/8" 10 11 inch-
€s.

By the early '70s, thankiully, the
selection of common housings was
pared down to a useful two: one for big
blocks, and one for smaliblecks, (fig. 8)

th 7. The only pm.'b.'e :mpadi‘ment te a di aphragm swap" Daspite # low
profile, the “corners” are “square” (arrows). On some beithousings this can be
a point of interference (see text).




Fig. 9. The two most important clutch
disc parameters are: Is it the right
diameter? Does it have the correct
drive spline? (This one’s the com-
mon 1” x 23-spline configuration.)

Fig. 10. Trans crossmembers were
produced with two different mount
systems. The late, spool-type setup
(bottom) is preferred for it's fail-safe
design.

with multi-frans bolt patierns drilled.
Plus, they were cast of weight-saving
aluminum, and used the ubiguitous cor-
porate starter. Fiywheels were nearly all
130 tooth, and alt clutches were 10-1/2”
{or the interchangeable 10.95" scal-
loped unit). Obviously, these housings
are the most desirable for swapability,
although, as we'll see, the best plan for
a swap is to simply procure an entire
setup from one source. Doing this usu-
ally provides you with not only the hous-
ing itself, but the pan and dust seal as
well. .

Whatever housing you wind up with,
be sure to check its concentricity with
the crankshaft (fig. 4). This procedure is
outlined in virtually every service manu-
al, and a kit of offset dowels, used to
correct any error, is available as Mopar
Performance part number P4120383.

By 1870, heavy-rod 440s began to
appear, marking the first fime that fly-
wheels were drilied for external bal-
ance. What this means, simply, is that
all the weight needed to balance the
engine’s reciprocation assembly could
not be fitted to the crankshaft's counter-
weights, 50 some was hung on the
vibration dampener, and some on the
fiywheel. The implications are clear: if
your engine is externally balanced (i.e. -
all 360s, cast-crank 340s, most 400s, all
heavy-rod and cast-crank 440s) GET
THE RIGHT FLYWHEEL, whether the

Continued on page .70

RUBBER PARTS

MANUFACTURER DIRECT
SAPAE DAY SHIPPING
'26-'52 & Late 60°'s RUBBER

Windshield gaskets, Weatherskripping, & MORE!
430 page Hlustrated Catalog $2 ($4 Canada)

Steele

AUBBER PRODULCTS
Qualty Bastorntion Robber Paits

Stesto Rubber Produdts, Dapt MA12, Donver NG 28037-9736
B005A4-B685 - TOAM4T3-0343 - 704/453-8650 {fax)

DASH-CAPS

" As New"appearance! Installs w/o removal of
dash! Most applications, Lifetime warrmnty.
Call or Write Today !

Innovation Restoration
14506 Telfair Ct., Houston, TX 77084

(713) 550-3346
Alter & P.M. waskdays & anytimo ¢n weckends

800/544-8665

1
ey siinalkiastion
-20°.0f crankshaft rotation. 4
hig long duration and in-
tense power ensures Com-
plete combustion of the fuel pro-
ducing more power and quick €
throttle response. Y

Whe 6AL also features an adjust
able Soft Touch Rev Control that will
save your engine from damage in case
of driveline failure or i
missed shifts.

® Improves overall p
. sponse, stariing an

pthan any competitor.

from over-rev damage.

™

primary voltage

. Willstall on stock, restored muscle
cars or late model electronic ignitions.
@ Easy to adjust Soft Touch Rev Con-

trol protects the engine TECH LINE
{915) 8557123

For an MSD Catalog send §3 to: AUTOTRONIC CONTROLS
CORPORATION, 1480 Henry Brennan Dr,, El Paso, TX 79836 §
{815) B57-5200

PPCARB
Approved

PRO-BILLET*

MSD offers two spe-
gial Distributors for
the 383/400 and 326/
440 engines. Both
feature a speciai
downsized biliet alu-
minum housing de-
signed 10 <¢lear
aftermarket heads
and vaive covers,
Accurate irigger sig-
nals are delivergd
through a magnetic
pickup and an easy
to adjust mechanical
advance allows you
YELERrE ] o custom tailor an
PN 8546 - 426/440 JELIEREAVU LS

*Require an MSD Ignition Control and are not ]
gai for sale or use in potlution controfled vehicles

Web Site: hitp:iwww.msdignition.com B
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HEW OLD STOCK

CHRYSLER CORPORATION

P-A-R-T-5

Brad’s N0S Parts

Hﬁl NOS Chrysler Parts: mostly 1950 -

. 1980s, all cars and plck-ups, thousands
- of trim and mechanical parts.

i * Full iine of NOS & reproduction parts.
§II + 19811983 Imperial parts & service.
* NOS lock & cylinder keys packages,
1955 - present.
i * {_ocator service.
E E] + Friendiy personal service,

Send $9 for our Iatest catalog sorted by

part number with description and appli-
§|{ cation, )
» =

Brad Edwards
1420 Lake DBogwood Drive

P.O. Box 2988
West Columbia, SC 29171

Tel: (803) 755-0066
Fax: (803) 755-9722

B RACING ENGINES

i CUUSTON
ENGINE SERVICE
H Circle Track — Road Racing
Street — Pro Street - Drag

HEARTBEAT
i ELIMINATOR
KITS
i RICHARDSON

AUTO MACHINE
3022 Memorial Ave.

Lynchburg, VA 24501
804-846-0043

v
HaslerCard
b

VISA

TRANS-PLANTS
{Continuedm from page 39}

OEM piece, or the much safer SEMA-
approved aftermarket unit {fig. 5).

One more point: before any swap to a
manual trans is contemplated, be sure
your crankshaft is actually reamed for a
pitot bushing! Like, put one in—iirst!
{For more on this, see Tech Topics,
Mopar Action April, 96 issue).

Chrysler used only two types of
¢lutches in the musclecar era: and odd-
ball 3-bolt Auburn type on most 273s,
and the common Borg and Beck 3-fin-
ger, 6-bolt type on virtually everything
else. The B&B {fig. 6)

chiet among them is light pedal pres- -
sure for equivatent clamping force.
When this design was introduced
decades ago, a chief drawback was the
tenancy of the cluich pedal to stay on
the floor during high-rev shifts—not a
pleasant experience. Luckily, today's
diaphragm have this trait engineered
out, and killer versions, most notably
from Centerforce, are easy to find.
Therefore, the diaphragm clutch is prob-
ably the way to go, and can use the
stock release bearing.

Gne warning: diaphragm pressure
plates, when viewed in perspective (fig.
7) are more nearly rectanguiar in pro-
file, and may interfere in some hous-

is a good unit, and
some versions had
centrifugal weights to
increase high-RPM
holding power, Most
aftermarket clutch
supplies can provide
virtually anything you
need in the way of a
Borg and Beck setup.
Still, there are two

other clutch designs
worthy of your consid-
eration: the Long type,
which s basically the
Ford design, is one. it can be identified
by the forged levers (as opposed to the
B&B's stampings) and a nonsymmetri-
cal six-bolt attachment pattern. it's this
pattern that precludes the Long's utiliza-
tion on our Mopars, but you might want
to consider Mcl.eod's unique Long/B&B
version, which is Long internals in a
custom, symmetrical-pattern cover, You
could also have the flywheel redrilied for
the Long pattern.

A second design, one which FWD
Mopar aficionados will be intimately
familiar, is the diaphragm type.
fdentified instantly by the zillion-finger
setup and no coit springs {again, fig. 6),
this clutch has several advantages, but

Fig. 11. In some instances, the trans x-member for A-
833 use had an offset mount. These, too, are available
{used) with either mount system.

Fig. 12. Why avoid the early biscuit
mount? A picture is worth a thou-
sand words. However, many failures
can be prevented by proper installa-
tion. You do remember to bend the
tab over, (below) don’t you ?

REAR MOUNT

By (2)

BEND TAB TO
RETAIN MOUNT

SECTION A-A

TIGHTENING TORGQUE
208 IN. LBS.

40 FT. LBS.

L |90 FT. 1BS.
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Fig. 13, The best thing that's hap-
pened to trans mounts: the Energy
Suspension urethane inserts. Wish
they made these for engine mounts,
too.

Fig. 14. We beefed this torque shaft
with two welded pieces (arrows) that
change the design from a basically
butt-welded setup to a full-circle
design. Another approach is add

_gussets (dotted lines). Always check
for clearance before making any irre-
versible modifications.

ings. Personally, the only clearance
problem we've found is with the true 117
units. All 10-1/2" have fit for us.
Obviously, we haver't tried all varia-
tions. Caveat emptor!

INPUT SHAFT/RELEASE
BEARING

This is a pretty straightforward con-
sideration, Chrysler 4-speeds have
been built with only two different input
shaft configurations: a 1" x 23 spline
version used on 97% of the A-833s built
(fig. 8), and the 1-3/16" 18-spline “Hem#"
shaft. Both fit the same (stock) pilot
bushing, and all that's necessary to
swap from one to the other is a mating
clutch disc (fig- 8).

Note, however, that all 18-spline
transmissions used a unique large-tube
input bearing retainer, and therefore
require a special clutch release bear-
ing/sleeve assy. (available as Mopar
Performance p/t P4529064). Keep in
mind also that you can't just swap input
shafts {technically called the main drive
pinion) from trans to trans, as there
\.':lere internai differences that prevent
this.

DODGE TRUCK
BIG BLOCK INSTALLATION KIT

$179.97 2WD or 4WD Horsepower
Comple’tg Kit w/Headers Hemi Blocks Truck Hop-upsEr

299.97 Recipe: 2 seconds 4 mile

H 14-9: .9‘; /230 H.P VA 1992:95 Ram & Deke Tresk
Electronic Coversion emi Heads % WP, Corputer after cae fetum ... $142.97
kit From $115.97 $799.97 359, March Undentive Pulley Set .21253.592

: MOPAR v 131, Free-Fiow Eshaust System ... $243
500 citl 500 H.P.+ R e iy
440 Engine Kit Chrome o 5 HP, A Cleaner Bements ... 4897
Including Crank, Pistans Bearings, $68.50 -y 15 1., Roter Cart & Litter KIt ....ov0 $309.97
Gasket, 03l Pump, Timing Chain Alumimum Black o .25 Surs Brip ASSEMBY - vvvevee: $195.65
and Camshaft A o WP, Valve Cover Set, Aluminum, Biack $ea97
$1569.97 $81.50 300 H.P. - 390 Ft. fbs Torque
Magnuzn Engine Assembly "GREEN" Axle

Bearing Kit
83/4 & 9314
$39.97

380 W.P,, 410 ft 1bs, 360 cid,
$3497.99

Other Engines.Avéilable '
New 440 Blocks Slamese Cylinders,
Cross-Bott, $1745.97

__M_I.l.mu-‘—‘-u
DUULITILLUN
fPerfonnance & RACE FUELS §

937 Commerce Circle

M-1 Intakes........ Single Plane............

Dual Plane.............. .
Lightweight Stanters. ... $124.97
Engine PAINS...vervrsecenrersvmssresersierssnsae 53,95
TorqueFlite Trans 727 B RB Hemi..... 697.97

Engine, Chassis, or 2.2 Books {ea)....$15.00
Torsion Bar Seis A-B-E Body.(pt}.....$188.97

. call For Detalls:

3ust mention code MA12 for special pricing, Prices

subject to change and are good through Dec. 31, 1995

' (% FAXED ORDERS OYER $1500
! - tchgg!.r! ‘Hi!%uy The Cheaper it Gets”
A

o

VISA

Hanahan, SC 29406
Tech-line Questions, Orders & Fax

803-744-6559

Order Line With Parts & Gnly

1-800-962-1268

Meon-Fri 8:00-5:30 » Saturday: 9:60 1:00 EST
+ Money Orders « N0 COD's «

e
BaslerCard:
| |

Used parts, some rust free sheet metal, restoration parts
1940s to 1980s models, many muscle cars

=

& R SALVAGE

Over 1500 parts cars in stock

Some restorable cars. Hemis 440 6 Pack 340s
For information; 417-678-5551 FAX: 417-678-6403
New business hours: Tues. thru Sat. - 8AM—5SpM ct

Closed Sun. & Mon.

Credit cards or CODs welcome. UPS daily.
Order line only: 1-800-426-HEMI

Ask for John

R & R Salvage Rt.2Box 196G Verona, MO 65769
ONE OF THE LARGEST COLLECTIONS
OF CHRYSLER PRODUCTS
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(770) 963-6263
FAX (770) 237-8174
Toll-free nationwide (800) 241-81 24

Gall or FAX for your MOPAR Performance
Catalog - only $5.00
(refundable with tirst order)

3255 Beltinger Lane
Medford, OR 97501

541-770-CUDA

- Big Block
Alternator Bracket Kits
Send for $3 Catalog!
Early 6)
or =8
Late ® \\\
Modei
$34

- Small Block
rnator Bracket Kits
ODNISAIMASTER CARD
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Fig. 15. If your car didn’t come with a
manual-trans floor shift (3 or 4-
speed), you'll need to find and install
one of these tunnel kits (circled). This
one’s OEM in a '67 B-body. This piece
provides clearance for the shifter
mechanism itself, and the linkage
rods.

All other setups can use the usual
release bearing, Mopar p/n 2405077.

TRANSMISSION MOUNT AND
CROSSMEMBER

This is pretty simple. There have
been only two mount systems (see fig.
10}. Some versions used trans cross-
members that were offset to properly
tocate the mount to the trans's mount
pad {fig. 11). Since the biscuit type insu-
lators are taiiure-prone {fig. 12), the
later, spool-type mount is preferred, and
can be fitted with the Energy
Suspension urethane inserts (fig. 12) for
greater durability and freedom from oil
rot. The spool setup was first utilized on
'69 C-bodies, and was eventually used
across the board, with A-bodies being

Fig.16. '64-'65 factory Hurst shifters
used this simple bolt-on Jever setup
{right). After the Inland disaster,
Hurst supplied this rubber-isolated
slip-in setup (left) through 1971, Best
idea for these: grind away the weid
(arrows) and discard the piece
marked “X” and the rubber trash.
Then, drill through the shifter and
lever, and bolt up with hardened 3/8~
bolts and locknuts, Solid!

the tast to benefit from this upgrade.

In nearly all cases, a crossmember
from a later version of your car will fit
most earlier permutations. This is true,
for sure, for both A- and B-body vehi-
cles. For example, a spool-type X-mem-
ber from a 1976 Duster will bolt into a
67 *Cuda. The moral: if you can score a
spool-type crossmember for your swap,
use it.

CLUTCH LINKAGE

The clutch linkage, in our description,
begins with your foot on the pedal, and
ends where the bearing presses the
clutch’s levers,

Many of the wearing parts, i.e., the
plastic bearings, release beatrings,
boots, ¢lips, etc., are still avaitable from
Mopar and/or Mopar Pefformance.
Some of the forks are also still available

cur
WASHERS (2) cue WUt

SRD & 4TH AOR 18T & 2ND ROD

SWIVEL cup

cLip RAEVERSE AOD

BOLT

LEVER ASBY. -

} (&)

WASHERS
GROMMEY

Gf$ CONT. MECH. ASSY.

KNOB

COVER SCREW (3)

BCOT SCREW COVER

- BOOT ASSY,

RETAINER

Fig. 17. Inland shifters weren't exactly loved...and, that's being kind. They
were used in ‘66, '67, and early '68. The only improvement is to discard the
rubber grommets and bolt the stick up solid,



from the same sources are a few forque
shafts, while other torque shafis are in
the repro catalogs (Year One, etc.)
Whatever torque shaft you need ‘¢on-
sider beefing it {fig. 12). ,

Still, if you are converting a car:from
automatic, there are going to be pieces
that you simply must obtain used:

" These include mainly the pedal setup,
" ong or both of the torque shaft mount-

ing brackets or studs, and the rod from

- the pedal to the shaft. The easiest way

to handle this is by purchasing a com-
plete changeover setup from one of the
Mopar-specific used-parts vendors,
such as:

* Stephens Performance (AL, 205-
247-1332)

+ Johnny Dees (TX, 512-741-7791)

+ Frank Parks {GA, 706-857-CUDA)
s Kramer Automotive (PA, 412-285-
5566) ,

* R & R Saivage (MO, 417-678-5551)

Just teli these fine fellows what you're
swapping into what, and they'll hook
you up. '

Here’s an interesting thought:
Suppose you want to swap a 4-speed
into a Mopar for which there was no
such OEM option? Weli, truth be
known, such vehicles are few and far
between. 89 Diplomat (M-body)? No
problem, the F-body’s nearly identical.
Find an early 4-speed Aspen or Volare
rusting under a tree. 80 St. Regis (R-
body)? Stuff from a *70s B-body will be
mighty close. Worse case, maybe the
oval hole in the firewall (for the clutch
rod) might need fo be nibbled out. Poor
baby.

A low-buck upgrade for the cluich
linkage is covered in this issue's Tech
Topics.

SHIFTER/LINKAGE/FLOOR
PAN

Unless you are swapping from a car
with 3-on-the-floor, the first piece you'll
need is the floor pan tunnel kit {fig. 15).
This is necessary o clear the bulky
shifter mechanism, and since, in most
cases, the shift linkage for all forward
gears passes above the trans cross-
member decades ago, fiberglass repros
of these were available from Hurst, and
OEM steel stampings were a normal
Mopar item. Today, the used-parts ven-
dors and junkyards are, amazingly, the
only source {like, how'd the repro guys
let this one slip by?)

Installation is relatively simple, but
some care must be taken. The proce-
dure involves cutting the floor pan about
1" smaller all around than the adapter.
Then, install the trans and bolt it up,
along with the shifter, rods, and iever.
Now, position the adapter so that the
shift lever is centered-in the dpening.
Trace the outline on the floor pan, and

““WE"RE YOUR MOPAR
PERFORMANCE EXPERTS"

2925 AUBURN WAY NO.
P.O. BOX E, AUBURN, WA 98071
SEATTLE-TACOMA, 206-572-6885

For All Your Restoration Needs
- & Performance Parts Call:

‘1-800-282-7923

Fax: 206-833-6700

mopor P I SXPRESS

LA PARTS CENTER ||
CHRYSLERCORPOR“ATIONGENUINE_PARTS

Thank You for Making Us the Number 6]
Performance Center in the U.S.A.

"We CanFillAllYour MOPARNeeds”

KRAMER AUTOMOTIVE

S PECGCIALTIES
CHRYSLER - 1962 to 1980 - A, B, C, D & E BODY PARTS

N.0.S. used and reproduction Chrysler body and interior parts; engines
and drive line parts, new and used; sheet metal, engine and headiight
wiring harnesses; chrome body moldings, carpeting, seat covers, pack-
age trays, trunk mats and much much more!

NOW AVAILABLE « 65 Dodge front fender splash sheilds,
* 54-65 B-Body driver's side lower cow! * 56 Belevedere/Satellite front parking
repair panel. 1 fenses with center trim,

« §7-72 A-Body front inner fender tops.
* §7-69 Barracuda notchback front and rear
window- gaskets,

_* 68-70 B-Bod front fender splagh sheilds.
= 68 Round side marker assemblies

"~ front & rear

 §2-65 B-Body one piece trunk fioor.
 §2-65 B-Body guarter glass weatherstrip.

s 62-65 B-Body gas pedal (complete unit.)

* 62-65 B-Body brake pedal pads.

* §3-65 B-Body trunk floor extensions.

* §3-65 B-Body cardboard trunk filler pieces.
» §3 Plymouth front fender splash sheitds.

* 54-65 Plymouth front fender splash sheilds,
+ 64-65 B-Body 2 and 4-door sedan plastic

Far orders and inquiries cail Monday through

Friday 1:00 pm to 7:00 pm EST. Send for FREE

Race Hemi, Max Wedge, or ‘62-65 B-Body repro-
rear interior window trim. ducﬁpn parts list featuring cross ram linkags,

+ 64-66 Cuda rear window gasket. fuel lines, steel air cleaners and pulleys.

+ 65-68 C-Body hardtop & convertible front P ViSh | Trsstercoa
wingshietd gasket _ - :

P. 0. BOX 5 - HERMAN, PA 16039

412-285-5566
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PREMiUM RACE AND
STREET WEIGHT PARTS
62 TC 65 “B” BODY
OTHER LATER 60'S
PARTS AVAILABLE

FIBERGLASS PLUS
5609-H Parker-Henderson
Fort Worth, Texas 76119
{817) 536-3843

FIBERGLASS

N\ "New" Reproduction
Chrome or Painted

Custiom Sizes

Large or Small
Bolt Pattern

PECIALTY
WHEELS

LTD, Sandy, OR 97055

793

793 |

i
|
|
I

WATCH FOR THE

ON SALE NOV. 12th
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FEBRUARY ISSUE OF

ASSEMBLY
GEAR SHIFT
COREROL
MECHANISM

THIRD AND
FOURTH ROD

SWIVEL

LOCK WASHER {2)

REVERSE ROD

KNOB

TRANSMISSHON

Screw {8 EXTENSION

SWIVEL (3

WASHER (2]

CLIP {3}

Fig. 18. Beginning in '72, the OEM setlp for shift lever attachment was
changed to a thru-bolt arrangement very similar to the present-day aftermar-

ket Hurst stuff,

Fig.19. There were at least 6 different
shifter mounting plates. Some repros
are available (see text.)

LEVER ASSY.
NUT

K&OB

Fig. 20. Console setups required two
boots one to seal the floor tunnel
piece (clearly visible here} and
another to seal the finish plate, This
Is a 1969 B-body setup.

trim a final opening about 1/2” in from
your fine. Now, weld securely and
seam-seal. Done!

Of course, to install the shifter, you
first must procure one. There were three
main OEM types: The original '64-'65
Hurst, identified by the bolt-on shift
lever {fig. 16), the universally disdained
Inland unit, used in 1966, '67, and early
'68 {fig. 17), and the later-style, slip-in
stick Hurst used from mid-'68 through
71 {again, fig. 16). A special sub-group
would be the cool pistol-grip levers used
beginning in 1870. Both the slip-in Hurst
setup and the inland were rubber-isolat-
ed, resulting in, well, a rubbery feel. in
'72, Chrysler reverted to a bolt-on
arrangement with a tapping plate
instead of the beefy forging on the pre-
'66 setup (fig. 18). Drilling and thru-bolt-
ing the slip-in setup is a great idea.
(See fig. 16 for instructions.)

Each of these shifter mechanisms
requires its own dedicated mounting
plate {fig. 19, some repros available
from Year One, etc.), as well as rods
and a lever correct for the application, In
other words, there's no way a stick
from, say, a ‘65 A-body is gonna bolt
into your *71 Road Runnet's console.
Again, the keyword, since virtually all of
this stuff is discontinued, is to buy the
assembly as complete as possible, and
be sure you and your chosen vendor

Py

Fig. 21. Mopar Performance’s D-I-Y propshaft kit is complete with Ujoints and

the slip yoke. Even balance weights are Included! One end comes pre-weld-

ed.
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Fig. 22 Ear!y transm:ss:ons used the
boft-up bali-and-trunnion deal (top).
The only reason for swapping to this
would be finding a complete bolt-in
swap setup with the right driveshaft.
Otherwise, go with the later slip-yoke
deal (bottom}.

come to a meeting of the minds regard-
ing the intended application. (The exter-
nal transmission levers, for the most
part, are still available from Mopar.)
Trying to find one rod here, one lever
there, is a near-impossible task.

if you have a console car that's being
converted from TorgueFlite, you will, of
course, need a new top finish plate.

Again, it's used or nothing, but new rub-

ber boots are pretty easy to find.

Two interesting sidebars on shifters:
One, quite a few Mopar-specific setups
are still available new directly from
Hurst, and, while these aren't ciones of
the original OEM stuff, they fit and work
great.

Second, it's possible to fabricate a
welded transpiant wherein an original
'66-'68 Inland lever controls a Hurst
mechanism, keeping a dead-stock look
while greatly improving precision.

PROPSHAFT

Okay, the trans is in and bolted up,
but, your driveshaft won't fit. You have
several outs. You can take your shaft to
a local driveshaft shop, and have it
shortened, or whatever, as required. Or,
you can simply buy one of the cool MP
driveshaft kits (see fig. 21} and drop it
off at the local shop. Of course, you'll
need to tell them the length you'll need.
Here's how to determine this dimension:
With the car at rest, normal ride load
-and height, install the slip yoke in the
trans. Slide it in so the front of the yoke
flange is just touching the boot seal.
Then, with a helper and a good tape
measure, record the dimension from the
center of the U-joint hole in the siip
yoke to the flat mating surface on the
axle’s companion flange. This is the
center-to-center dimension; make
absolutely sure your shop is aware of
this fact.

Up until the "65-'66 era, Mopars used
ball and trunion front U-joints. Unless
you have one of these cars, and have a

EXPERIENCE TECHNOLOGY...

DEMAND KB PERFORMANCE
We have Chrysler applications available for

For more 1nformat10n call (800) 560- 4814

or check us out on the Internet at www.kb-silvolite.com

PERFORMANCE
PISTONS

A DIVISION-OF U.EM.
4909 Goni Road Carson City, NV 89706

318 ¢ 340+ 360+ 383 ¢ 440 3.9 - 5.2 - 5.9 MAGNUMS

¢ Streetable increases to 15 H.P. e Machined from biltet aluminum.
by simply changing pulley ratios. e Protected with maintenance-free
. Vn’tuaily eliminates belt-throwing.  clear powdercoat.

CONTACT US FOR YOUR NEAREST DEALER: 313~ 729-9070

MARCH PERFORMANCE ¢ 5820 HIX ROAD * WESTLAND, MI 48185
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UltraDyne

Racing Cams
Catalog $ 5.00
T-shirt  $10.00

Cap § 7.00
Alt three $20.00

Not legal for sale or use in CA on pollution
controlled motor vehicles.

UITRADYNE

RACING CAMS

P.O. Box 394 » Southaven, MS 38671
Phone (601) 393-3214

THE FUTURE OF CAM DESIGN

MOPAR RESTOS

Frank Parks
Route 1 Box 307-39
Summervilie, GA 30747

(706) 857 -CcU D A (283%2)

* Parting out over 130 A, B,
arnd C-Body cars.
* Sheetmetal, trim, any
body sections and frame
rails cut to your order.

Mr. Sea-Body says: “We will
give you a whale :
of a deal.”

Ask abouf ovr

5-YEAR LIMITED WARRANTY

|N1"E'i'allion
“srscusrs
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IF IT GOES INSIDE YOUR DODGE
CHRYSLER OR PIYMOUTH, YOU'(L
FIND ITIN OUR CATALOG!

+ Time-Tested Show-Winning Quality
algbrating * Knowlzdgabis Sales Support Staff
Ge EYEARS + Manufacturer Direct Pricing
18 i « Full Factory Color Lines
% ence! +» Gomplete Interior Packages
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AUTO INTERIORS LTD.
121 West Shore Bowlevard, Newark, NV 14513

Your interior Speclalists for 1957-1986
- “Dodge, Chrysler & Plymoutl Cars and Tricks

1-800353-8804 FAX: 1-300 SEAT-UPH SER &8
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totaify complete, correct, change-over
setup, with the correct driveshaft, we
can see no reason to use anything but
the fater slip-yoke arrangement. Both
type output are illustrated in fig. 22,

There are literally hundreds of differ-
ent length 'shafts, but, just for reference,
here are some common measurements.
Finding that your numbers match ours
is a sure confirmation of accuracy.

{Note: all are for-A-833 trans.)

Car Wheelbase Axle c/C

{in.} Length
(in)
A-body 108 8-3/4, 8-1/4 48.98
('67-'76)
A-body 111 8-3/4, 8-1/4 51.96
{’67-'76)
Barracuda 108 8-3/4 43.60
{'70-'74)
Chalienger 110 B-3/4 45.680
("70-'74)
B-body 115.8 8-3/4 51.50
('68-'70)
B-body 115.8 DANA 50.39
('68-'70)
B-body 116.5 8-3/4 52.07
{"68-’70)
B-body 116.5 DANA 50.96
('68-'72)
B-body 115.0 8-3/4 50.68
(’68-'72)

SPEEDOMETER DRIVE

All '66-up A-833s take the late, large
speedometer drive setup. This should
present no problems whatsoever. All
needed pinions, cables, adapters, seals,
eic. are readily available from Mopar.

CONCLUSION

More so than any other topic we've
ever dared to cover, swapping manual
transmissions opens a Pandora's Box
of, literally, a million permutations. This
fact, combined with the reality that
almost none of the needed parts are
available new, led us to stray from our
usual {here’s the part numbers; here’s
how you bolt it together} vein, What
we've attempled to do, instead, is edu-
cate you as to what you should look for
when you go swap meet or used-vendor
shopping. The key item to remember is
this: buy it all as a package if possible.
This way, the clutch should fit the fiy-
wheel, the trans should fit both, etc. If
you do this, and you are careful to buy
the correct parts for your body and
engine type, you should experience little
trouble. *

RACE TECH
{Continued from page 13)

this excessive stretching and relaxing
and effectively stop it. If a lot of this
motion occurs, the bolt will fail out of
fatigue. Three failures for three different
reasons. Any reason is not the hot
setup.

The amount of stretch required
depends on the size and material of the
bolt we are using. Why does a high
strength ARF rod bolt get torqued to 50
instead of 457 Fasy. The ARP has (and
can) hold more load, therefore it must
be stretched out a little tighter. The
standard high strength bolf has a
slrength rating of about 190,000 psi,
This means that the bolt will hold that
many pounds per square inch of ifs
thinnest area. Let's assume that we
have the 3/8” bolt of your 440 rod and
its smallest diameter is 3/8". This equals
an area of .11 square inches.
Multiplying 180,000 psi by this gives us
a fastener that will hold about 21,000
pounds maximum. In reality the bolt has
a much smaller area because it's
necked down slightly. Some of the new
bolts have strength ratings of 265,000
and some mega bolts are over 300,000
psi. Sharp readers will probably figure
correctly that these super bolts require
more tightening torque also,

All this sounds cool, but what's it got
fo do with Loctite? Plenty. For us to
stretch the bolt into its nice elastic zone,
we must tighten it up. Generally we
need to tighten it to about 75% of its
yield strength. To make sure that we get
it stretched properly we need to accu-
rately measure exactly how tight we get
it. Obviously this is where the torque
wrench comes in. Actually the absolute-
Iy correct way to check this is fo use a
stretch gauge instead of a torque
wrench. If we lean too hard on the bolt
and blast it into the plastic zone, it's
nothing more that a time bomb waiting
fo blow up. Now here’s the Loctite part,
The measured torque or turning resis-
tance on our wrench is affected by the
friction of the threads. All fasteners
have a specification for torque versus
siretch. See chart 1 for this. Notice how
the torque can vary a lot just by using
different lubricants on the threads. The
actual stretch, which by now we know is
the whole purpose of using a bolt, is
essentially the same even though the
torque is very different. Notice the chart
does not include a section for Loctite on
the threads. That's the problem with
using it. How do we know its slipperi-
ness? Does a bolt require more or less
torque with red Loctite to attain the
desired stretch? | have no idea and
frankly neither do you. It may go into
the plastic zone or not even into the
elastic zone. Either way is asking for a
problem. I guess that you could use a



FOR SPORTSMEN

Chrys/er’s all-new, full-synchro gearbox challenges the toughest 426 ever built,
aad those rodders who ask the perennial question: “What'll I use for a 4-speed ?”

by BOB GREENE

eep beneath the shining sheetmetal of Detroit’s lineup for engine development zoom far ahead of its vital complement,

'sixty-four is what could well be the story of the year, the 4-speed manual transmission.

an engineering achievement of prime importance to per- Realizing the desperate need for a really husky 4-speed
formance enthusiasts in general and hot rodders in particu- box suitable for competition, the Chrysler Corporation dedi-
lar. Given the identification number A-833, the subject of cated a major section of their vast transmission facilities
our concern promises to be a boon to those who have watched during the past year to the perfection of just such a compo-

As an engineer in the transmission department, Dale Reeker, right, helps design-in gearbox strength; as a member of the
RamChargers, he has the ironical job of trying to prove himself wrong. When Dale throws a shift, everybody pays atten-
tion, including Engineer Dale Slaubaugh, left, HRM Editor Bob Greene. Test stand includes elaborate dyno, control panel.




rent. We personally. inspected every piece of it at their

“gentral Engineering Staff laboratories in Detroit, from the

smallest needle bearing to the massive etuster gear, then
_participated sn brutal “shell ’em if you can” acceleration

tests with Development Engineer Dale Reeker (member of

the national champion RamChargers drag race team) — and,
prother, this box is going to be around for a while! '
. Prior to 1961, when engine displacement and public opin-
ion were not nearly so positive as they are today, the Borg-
Warner 3-speed manual transmission, designated the T-85,
was generally used by the industry to cover the needs of the
growing group of sports-minded drivérs who spearheaded
the revival of the shift-for-yourself movement. Subsequent
demands called for a 4-speed and, with the necessary orders
in sight, B-W accommodated by making a very clever modi-
fication to their 3-speed, moving the reverse gear in their
.85 model outside the case proper and thereby making room
for the necessary fourth gear inside. Known as the T-10,
this is the 4-speed that Chrysler and others are currently
using as an optional transmission for high performance
application.

But with the rapid succession of bore and stroke increases
that skyrocketed engine displacements from somewhat over
300 cubic inches to today's “hairy” 426’s (NASCAR, UBAC,

and NHRA limits), it became increasingly clear that a
bigger box with more capacity was in order to withstand
the extreme torque output of modern competition engines,
especially at the drags,

Starting from scratch and designing toward a fully syn-
chromesh 4-speed that could easily handle the full brunt of
the hottest 426, Chrysler engineers realized that the geaxr
case itself had to be physically larger for several reasons,
most important of which concerned an ‘engineering axiom
that reads to this effect: Using the same gear ratio, doubling
the center-to-center distance between the.countershaft and
the mainshaft increases by the square (4 times) the trans-
mission’s torgue capacity. Obviously the larger’ diameter
gears would be stronger; in the instance of the new A-838
gearbox, moving the ¢enter-to-center distance out from 3%
to 3% inches resulted in a 16% increase alone. Plus addi-
tional torque carrying eapacity was gained by making all
forward drive gears 15-80% wider. Further benefits from
the larger gear case, and subsequently stronger gears, in-
clided the possibility now of using lower (numerically
higher) starting ratios; low gear, for example, has been
changed from the former 2.2:1 to 2.66:1 for the biggest
Chrysler Corporation engines, while the smaller 6-cylinder

(Continued on following page)

The whole kit and cuboodle spread out in pretty much the way it goes together. The A-883 wes designed to withstand not
only the wildest 426 but quite a bit more. Forward gears (1st through Lth) shown in center ure all synchromesh; clusier

has larger diemeter, wider teeth. Box is available in all

' Chrysler product ecars except the New Yorker end Imperial,

7




New optional j-speed will undoubtedly be much in evidence
in big Dodge, Plymouth drag muachines. Note reverse gear
is now incerporated inside case proper. All geers ure helical
cut (ezcept for reverse) for quicter operation, more contact.

4.SPEED FOR SPORTSMEN

engine can take advantage of a 3.09:1 low. Before leaving
the gear case, it is interesting to note that the housing
itself, the tailshaft assembly, and the clutch housing have
keavier walls and more gradual radii throughout to prevent
breakage due to ever-present driveline vibrations encoun-
tered under maximum performance conditions, An additional
bonus for the hot rodder is apparent when the A-833 4-speed
or the still-popular T-85 8-speed are ordered with one of the
maximum performance 426 SuperStock or RamCharger V8
versions for 1964; bhoth come standard with an NHRA-
approved cast steel cluteh housing, thus eliminating the labor
and expense of installing a separate shield. Considerable
importance, too, is placed on the exterior fittings; Hurst
shift linkage is standard egquipment on the A-833 box!
Looking inside the gearbox, starting with the mainshaft,
we find simplicity of comstruction has resulted in fewer
parts. The cluteh gears are now carried on the mainshaft by
fine rolled splines (more contaet aren) rather than the big
square splines often used in the past. You will see, too, in
the included clese-up photo, that the contact area on the

TOP RIGHT — This comparison view between A-838 (right)
and T-10 low speed gears shows very noticeable increase in
diameter as well as extra width at the bese of gear teeth.

CENTER RIGHT—Another view of A-8838 low gear (bottom)
and T-10 counterpurt. As evidenced here, all forward drive
gears are 15-30% wider, increasing life span many limes.
BOTTOM RIGHT-Euxtreme close-up of clutch gear shows
partial velief or undercut (known as torquelock featurej,
prevents climbing out of gear when engine is decelerated.




RATIO AR OR A-8 D PEED
TRANS. 1st 2nd 3rd Ath REV.
A-833 (6) 3.09 1.92 1.40 1.00 3.00
A-833 (V8) 2,66 1.81 1.39 1.00 258
T-10 (318 V&) 2.54 1.89 1.51 1.00 261
7-10 (361-838) 2.20 1.64 1.31 1.00 2.26

Chart indicates T-10 ratics currently used wn Chrysler prod-
wet cars compared to the new figures on the A-838 4-speeds.
The B-W T-85 8-speed will aguin be the standard unit in '64.

clutch gear (the half on which the clutch sleeve rides during
1st and 3rd gear engagement) is undercut to prevent the
possibility of gear jump-out during deceleration. For con-
versation sake, this is called the “yorquelock™ feature.

We attempted photographically to show the obvious size
and beef of the backbone of the gearbox, the cluster gear.
Improved tooth configuration is also evident, plus the fact
that there are fewer teeth per inch due to larger gear diam-
eter, permitting a more gradually radiused root to prevent
_stress concentrations and induced breakage. Ciusier gear
needle bearings are likewise 20% larger in dizmeter for
increaged capacity and durability, Final tests showed that
the concentration on strength patd off — deflection of the
cluster gear is less than .004 inch (the thickness of an aver-.
age human hair) at full design torque load, 480 lb-ft-plus!
How about ratios? Good news here, as you will notice by
the included chart, with a perfeetly even spread between
all gears. :

The bronze synchro rings have come in for their share of
attention; metal has been added to the cross-section of the
minimum areas of the rings for a 25% increase te reduce
eracking, Whereas 50 to 75 torture shifts have been known
to break the old synehros, the new ones have not even shown
signs of failure after 100 cycles (complete shift sequences
through all gears). :

The testing of the transmissions, 1 might add, is one of
the most fascinating phases of the entire development pro-
gram. Besides enthusiastic in-the-field tests under the most
gtrenuous competition circumstances by the RamChargers
racing team, and around-the-clock grinds by test engineers
st the Chelsea proving grounds, Chrysler has an equally
torturous series of devices at their Central Engineering
Staff laboratories. Approaching the transmission test room,
your ears tell you that there just has to be a grand scale
drag race going on inside — the roar of engines straining
to peak, then a snap-shift-to the next gear and roar again
— but & lock inside reveals a strange new automated drags,
with row upon row of engines driving through transmissions
under test, into huge dynamometers in an endless race to

« oblivion. Beside each test stand is a fully-instrumented con-
trol panel recording the number of cycles, torque load, rpm,
and all pertinent data to tell the story on transmission dura-
bility. This is what it told: The new A-833 4.speed, when
used behind the biggest and most powerful. current pro-
diction engines, has a gear and bearing life expectancy at
least 15 times that of current available 4-speeds!

Even the RamChargers had to nod in concurrence. s

TOP LEFT-The A-388 case (right) beside T-10 model. Note
more gradual radii around bolt holes, and larger exterior.
New box, complete, is only 21 pounds heavier (dry) and will
clear any floor pun that clears the 7.10. The length of both
is the sume (28.7 #iches from front of transmission case to
face of prop shaft flange), except for g-cylinder version of
A-§58 which s only 28 inches because of shorter tailshaft.

CENTER LEFT-Fnd view of T-10 (left), A-833 clusters.
BOTTOM LEFT—Note larger body, radii of A-833 (right).



lhe one 1hmg ﬁley a!l bave in G mmon is Ihat
they are- very expénsive and require extensive
modifications to suu.essfu]]y install, Su_ch
not the. case.any Jonger.

" Well known cngmecnng WhlZ Shdf

Keisler has just refcased a ground-up developed :
from scraich five speed designed specifically .
for installation behind Mopar big and small. = s
5-Speed - Manual - .
ion Kit is the first true’
bolt-in opcralmn for’ bringing your.old muscle.

Tile Kesster

& car into line with modern quick shifting exotics

n do in the comfort of his

# carage with basic automotive tools,

Being a Mopar guy himself, Keisler

Bwanted a five speed: conversion for his own
cars, He wanted the app]xcauon 10 be of very
igh quality, be dumble affordable, and easy to
mstail None of the existing kits offered this.
&k Having led a program'to design conversion kits
8 for European cars be re, Keisler took matters
into his own hands 1 solve this dilemma. The

vears of research that went into this project’
on kit which can put a°

resulted in a conv

Page 52

. ﬁflh gear, “the. 'FKO' 5 1deally1.u1ted for m
- Mopar engines ‘and offers the best all-around :

combination for streetlsmp driving: - The gear-
ratios in the TKO are much better suited for th

muscle car than those found ina slock Chryeler, o
833 four speed, so your car will leap out of Ihe.r'-
hole and clip through the gears much fa,ster' :

' Asan example of how. much improve

ment you’'H net, let’s sdy you have 1 car with ar
833 four speed and a'3.55 geared rear end:’ To
get out of the hole at’ ;h_e same rate as an ;den
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By Jeff szth

Photos by Jeff Smlth and -
couresy of manufacture:s o

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

64 CARCRAFT AUGUST 2004

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,

TCP Sizzler® Street
Rodder Packages

5%k Speedometer
Drive Gears

151 Industrial Drive » Ashland, MS 38603
PH: 662,224.8072 » FX: 662.224.8255

www.tciauto.com




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
N -Spring |
Pressure
& " Plate |
Pedal
] Effort
."‘\V :
© 3
i
Low L™ SR
[Engaged clutcll Pnsmon Released
h

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.

voromemm
e T

‘Porformance HYPER-FLEX™ SYSTEM

. complete Master Bushing Sefs and

individual components are available

sfor popular cars, trucks and SUVs.
= in red or black.

vou Dastr¥e only The E::Z‘:}'ée
b the original pe rnen
F';fwu ane Wanufa

reth:

(et our 72 page colot calalog-§5.
Includes FREE sviay bar gauge!

T
WORLD'S LAR A
POLYURETHANE SUSPENSION COMPGNENTS

1131 Via Callejon, San Clemente, CA
02673-6230 (949)361-3935

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




sing

ce

eS.

- 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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AUTOMOTIVE RACING PRODUCTS
_(ARP) .
800/826-3045
805/278-RACE
www.arp-bofts.com

CENTERFORCE
028/771-8422
www.cenierforce.corm

MR GASKET COMPANY (HAYS)
216/688-8300
: www.mrgasket.com )
886/MRGASKET ext. 9992 for nearest dealer

MCLEOD INDUSTRIES
714/630-2764
714/830-3668 tech line
wwmmc.'eod.{nd_com

RAM AUTOMOTIVE
803/788-6034-
www.ramclutches.com

Free Coatings. Free ngs

ring flariks-.
maximize
sealing

GRAFAL®
anti-friction
coating

-MAHLE Motorsperts “offers a large se!ectlon of pistons
"'and 1ings for smal! and big-lock Chevys row availabie -
in ‘an affordeble piston assémbly kit complete with
performance  coated  pistons, . race proven wire ‘locks, -

Geithan “stedl -pins -and low drag rings. They're so

gffordable, it's like getting free coatings and rings, not to

mention . the free “horsepower produeed by MAHLE's
matc assemhhes ' O

For power' and perfermance nothmg matches MAHLE's
“gffordably priced piston assembly kits, available in'a large

selection of crown, hore"and stroke sxzes

_MAHLE Pack i Wuth Powerl !

in and eliminates
ns machinable

CNC finished pin
bores require no
additionat work

1-888-255-1942

" www.mahlemotorsports.com

750 Peck
Thickness

Permanent
fold Castings

75 HP GAIN OVER GT 40-x HEADS
WITH AFR 185cc
DYNO TESTED AT WESTECH

10490 ILEX AVENUE, PACOIMA, CALIFCRNIA, USA, 91331
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