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Some of these articles have appeared m the Corsa Communique in

the past, but most were deemed too long and too technical be printed.

This is a logical decision, as there are so few of us are really interested.
As you will see, some of this information is heavy, heavy. We were able
to get Bob’s permission to reprint these letters, (some with his own side

remarks), as a fund raiser for Corvanatics.
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I have alwavs wanted to put sn article in the Corvan-
Antics News letter, and at last I belisve 1 have found a
aubjeot that needs to be stralgbtened out. Henry W. Peabody
in his article "Know a good Kechanio?" opened the door for me.

All of zy Corvair cara are '84 or esrlier, inocluding a
64 Greenbrler. All have speedoreters which are driven off
the trensexle. Ny fleet contains 3.27, 3.55, 3.689 snd 4.11
differential ratios. The only ratio T doen't have is 2 3.08
set of geara. Theze differentisl gears are mounted on the
pinion shaft which has s steel worm gear pressed on to
operase your speeco gear. This worzr gear oomes in two sizes.
Tre large 1a spproximately 1.849", and the 2mall iz approx.
1.761" outside diameter. Both with the ssme nurber of teeth
however.

The plastic speedo gesrs cace with four different sets
of teeth originslly. Thoze were 21, 23, 24, 25 teeth.
These gears came in two dismeters, the large spproximately
890" and the spell .233". The 21 tooth gesr is the small size,
and the 23, 24, 25, tootb gears sre the large alze.

"Af R Plastic
0" Ring Gear

Now here 1s where one gets into big trouble, so listen up!

The small plastic speedc gess (21 tooth) wes wade to fit
the larpe steel worm pear on the ninion zhaft.
(Smell plastic fit large steel worm!!!

The lerpge plastic speedo gears (23, 24, 26 tooth) were meds
to fit tke amrall ateel worr. gear on the rinion shaft.
fhnrgg plastic fit sxall =steel worm!!!

If you Install the large plestic speedo gesars (23, 24, or
25 tooth) to mate with the garge ateel worn, it will deatroy
the plaatio gesr quicker then you can say your favorite four
letter word.,

If you mete the small plastic speedo gesr with the =mxall
steel worm gear, they will fit, but only the very tips of tha
feeth will meah, and the plastic pesr usually doesn't last very

ong.
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Of course the problen 1s, you cen count the teeth on the
plastic speedo gear end figure out if 1t is small or large.
Right? But how do you figure out if the pinion shaft stsel
worm gear 1s large or small®®

I mede a Go-NoGo tool to measure the steel worm gear on
the pinion shaft, It'a made out of 1/8" aluminum as shown here.

Go - Small
NoGo - Large

1.765 "

e ¥ et e e, e e

You just fit the legs of the tool over ths ateel worm
%gnr. If it goes, 1t's samall; if it don't go, 1t's large.
e problem here 1a, you have to take the cover off the
differential housing to messure 1t. (Handy et swap meets tho.)

In our vehicles you can't hardly even nut your hsnd on
the cover, much less use a tool thers. So, measure it this way:

Take one of the large plastic speedo gears (23, 24, or

£5 tooth) end remove the rubber "O" ring. (It most likoli

needa replacing anyway.) Without the "O0" ring, slip 1t into
1ts hole in the atde of the transaexle, If it goes in freely

%0 the proper poaition with your little finger pushing,

then you know for sure that the steel worm gear on the pinlon
shaft 1a the gmsll gear and will mats with your large plastic
ears (23, 24, end 25 tooth.) (If you happen to push 1t in too
ar, it wont fall inside, but you'll need s strong magnet to
fish 1t back out.) If you have to hammer it in, then 1t is the

large steel gesr in there, and you have Jjust destroyed your test
plastio gear. (Did I mention to use & borrowed gear?)

You now know for sure 1t 1s a large steel worm gear in there,
the only plastis speedo gear ¢ will fit is the 21 tooth.

If you want toc change the steel worm genr to a different
size, the easiest thing to 4o is to swap transexles with the
right worm gear. Otherwis=e you'll have to dlsassembles the
differential and preas off the worm gear, whioh takes some
speclal tools end lots of prior experience. You still have to

find the right slze you need and 1it's moat likely on another
transaxle.
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There are letters and numbers on the transsxlse housing to
tell you what was in there originally, but chences sre the

innards have wogt likely been chaspnged. Only with measurements
will you be sure.

In order to make your speedometer resed corregtly, I'm
not even golng to try to tell you what plastle speedo gears
go with whet retio ring and pinion. With five (5) gear
roetlos, and two (2) steel worm gears, and four (4) plastic
apeedo goara, your guegs 1a es good as rine. As they ssy,
when all elae falla, read the parts manual,

The only point I'm trying to put across with this article
ia how to avold destroying your plsstlc speedo gears. No
matter how good the mechanic ja, only prior knowledge and lots
éf Corvalr experience, csn even an expsrt mechanic avold the
mahy pitfells awslting bim trying to work on our weird vehlicle.

By the way, Henry, the plastic spsedo gear is asbout an
inch shove the oll level in the transsxle. If that's where
your oll level 1s, I'r afrsid you have en incdustrisl strength
problem. Without looking, I'd say you have one or two
internal o0ll seals in your differentisl which are leaking
and your differential is filling up with sutomatic transmiszicn
flﬂid. (‘ROd - A.T.F.)

You're looking at just sbout s complete differential
rebuild. These seala ares about the lsst plece to fall out on
the bench. A.T.F. 1a not a very good dirferential lubricant.

Keep us posted.

: Bob Fallew
ROBERT L. BALLEW

74884 Serrapo Dr.
Twentynine Palms, CA 92277
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r Winittew W ™R MODULATOR

Bob Bollee,

Nost everyone sesms to know what the governer does,
snd what the low band doer, snd the reverse plstes, and the
torque sonvertsr, and the drive plates, eteo. - but the
modulstor seswms to he sn mimown. It's probably the roat
rmeligned snd miswnderstood part on the powergli trenszission.

Let's try an 0ld feshioned mmltiple cholce teat:
Just wvhat d1é4 they put the wodulator there for?

A. It's sort of a shook sbsorber to smooth out the shifting.

B, It meters out snall amounts of A.T.F. to lubricate
the top eylinder ares of the engine.

C. By changing the leagth of its spring, it will chenge
the ghift timing.

D. It was put shere to emit white swoke cut the
exhgust pipe whenmever 1t quit doing whetever it s
supposed to be doing.

E. It's put there for the "thst must be the problem"
bunaob .

The snewer is "None of the Above."

The Eodulstor works in conjunction wish the intske
manifold veouum snd at less: Dine velves and their sssorted
springs, two hydrsulioc oil puxpe, snd these velves, springs,
snd pumpa oresate over elghtd different veriable oil pressures
tocperate your P. 0, transmission.

All of these valvers, and all of these pressures intersot
with esch other, so to explsin imt what one component (the
moduls tor) does, may get s little confusing. I'11 try so
8izplify as much as possibdble snd stil]l sstiafy the techniesl
minded.

Let's see what Webster hss to say sbout "kXodulste.”

Mod'u-late, v.t.; xodulated, pt., pp3 modulsting, p
(modulatus, pp. of modulari! froo modulus, messure.
1, 7To proportion; to sdjust; to edapt.

Now for a 1ittls stery.

When Yox fires up wer Corveir, the engine sterts tuming
the front hydrsulic rum in the P.0. Tranavission, snd this
oil is pumped direetly the hydresulio pressure regulstor
velve. This valve oontirols the oil pressure in the P.G. end
keeps it st about 60 P.8.7. Thie !# cslled normel mainline
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presgsure. At that pressure when Mom shifts to drive, it is a
nice amooth shift. This preassure tightens the low band around
1ts drum with just enough force to &llow her to start out
normally without slipping or buming up the low band. She
drives to the stom and back with nary s prodblem.

Now the p-oblen srrives on the scene: Dad-}

. He hae just buntod the insuletor on one.of his new set
of epark plugs for his car and had to get to the Shade Tree
Auto Parts store before it closes. He hops into Mer's ocer,
fires it up, shifts to drive and foot to the floor, takes off.
All one hundred end then horses hit the low bend sll at once.
There's no way that band at 50 P.5.1. can hang onto 1%s drum
with all that power. It dosan't alip, how come? :

Let'a go baok to the pressure regulator valve. I{ kesps
the normal mein line pressure #t about 650 P.B.1I. Speeding up
the engine will meke the frant. gmp punp mores oil, dbut the
pressure regulstor bypasses thet excess oil and uintainn the -
preasure at 50 P.8.I. Soxehow we have to increass that pressure
to keep from slipping end burning up the low band when Dad's
behind tha wheel., -

Gh, you've figuread 1t out, the throttls linkage haa
notiutod the throttle valva., Nope, that's not 1t. It's
trus the throttle valve has been gotivated but that doean't
hmreuo the meinline pressure. Ii sends pres##ure to ths
shift wvalve to inatruest 1t to not shift o drive unkil he'a
doing well over 45 NFE.

Our Yowl nodnlltor iz finally asked to do ihat $t's
there for., It raises the mainline pressures to over 80 PSI..
How? I'm glad you asked.

- The modulator i» donh-ollod by three forees: an internal
apr;lng, mainline pressure q: the end of the modulateov valve,
and vecuum whigh. opposes the spring by mesns of s dlaphram.
The apring pusheq the diaphrsm and the modulator valve in, -
and a high veouum pulls the diaphrar out sand allows the valve
to move out,

t ) Bauage to booster valve
' Diaphrsm
Port ‘a8
— pring
r
Lo Vacuum Mode -3 7 > Ve cuum
011 Press. o

HY Vaouum Node

Very Simplified Drawing!
(In Renl lifs, thers ares five ports)
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¥hen ¥om 18 driving the car with s senaible right foot,
there {a nice high veouus in the intske manifold snd that
vaowur bolde the dlepbrem end modulsator velve out. In the
out pos?ltion, 1t closes an 01l port snd allcwa no olil to get
past the velve. The transriassion will operete with the normmal
BO PST in thie mode.

But when Dad hoppeéd in end trsmped the gsa pedal to the
floor, the high vacuuw in the intake manifold Instently
disappeared. This sllowecd the wodulmtor spring to puah the
dlaphram and velve in, opening en oll port. Ihe 01l pressure
thus relessed 18 directed (o the valve body to & velve called
th; booater walve, loceted right next to the pressure regulstor
veilve.

Booster
Preassure Regulstor Valve Valve
/‘—M—/\\ r___/\_,_\
N

[ﬂm.l L
I _J

011 Prezsure From
the Modulator

Very Simplified Drawing!

The modulator velve o0fl presaura is direoted to the amsll
spool of the booster valve whioh pushes against the pressure
regulstor velve which now will booat the mainline pressure
up to 80 PBYI (This !s called modulasted mainline preasurs.)
This pressure will stay at 80 PSI se long es Ded haes his foot
to the floor. As soon a® he lets up on tho gas, the bigh
vecuum will retum $o the modulstor. It will pull ocut the
diaphran , corpress the spring allowing the modulstor vslve
to move outs closing off the oll going to the booster velvej
8llowing the pressure regulator wvelve to return to its normal

ition; which drops the xaeinline pressure baek to 50 P3I.
?ggevor - uhat?)

The modulator also controls the mainline pressure when the
transrission shifts to drive to prevent the drive plates from
slipping. There is a terrifis load dumped on the drive plates
wher the transmission shifts to drive at about 4000 APR with Pad's
foot to the floor. When he esmes off on the gas, the modulator
allowas the msinline pressure to drop besk to 1ts normsl pressure.
When he opmes to a hill snd to keep up his speed, has %o glve
it 8 11ittle gas, the modulator booats up the mainline pressure
to compenaste for the sdded power 2o the drive plates con't alip.
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80, what 4id they put the modulator there for?

It's thofo;to indrease the oil- ssure te keep the low band
and-drive plates frem sI!pﬁIEE-wEon“Ba! 1s behind the wheel.

Oxx Power Giid§ transmlission 1s Just adbout bullat proof
and our little modulator has a great deal to do with thst long
life. ) :

One last gem to tweek your curiosity.. You've been to
the swap meet, your cld Corvalr iz losded with mich more than
you should have b t. You sbift your power glide into
reverse to back up the driveway. To get up the drivewsy you
really have to give 1t the gas. WYould you be surprissd to imow
that the mainline pressure is now boosted up to 150 P3I7
How ocan that be? It only went up to 80 P3I before. Hew come?

If you are at all curious about this, the answer and
many mwore anawers can ba found in s booklet moat of our Corvalr
Deslera have, called "Servising the Corvair Powerglide
Trandnission.” The Information oomtsiried in the booklet
is not. contained in any of thé maintenance manusls. For the
technical minded 1t is = mustz but te the average Corwalir
driver, your P.G. trsmsmission will atill jJust about last
forever, even 1f you den't know & modulstor from 8 donut.

Bob BEallew
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UNHGOX IT 29 Bob Bollew
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Zou slways wanted to mske the Orest western Fen Belt Toas
ard 3Swap Meet, but it's slways 20 fer swev end the olé P. G.
trenny isz atarting to show its age. Oh well, what tue heok,
Iet'a go. S0, 0ff you go. Xede it in tar hours. ihe *. O,
tehaved itself, only soted like it wanted to slip s ocouple of
times,

Whet a swap meet! Lade =zcme B°°d buys, s et of late
oyls, s box of late rods, a P. 0, Diff. with those 3,55 gears
you been locking for. All kinés of stuff, but now the Corvelr
iz sure low in the water.

%aly Springs is just s br!ir above res level and sny direation
you besé is up hill. It's early sfternoon on Sunday when you
head for home. About dark the P. 0. 15 sterting to 2lip more
and more. You check the oil, it's up to the mark, kinds stinks
funny. You try a few more miles but declde to weit it out till
morning snd see if you oan get towed somewhere to fix the darn

thing.

I wonder how %sny times this story hss happened? Eow sbout
you? 3Jow about a friend of yours?

Back in your engins corpartment is the fix for this problem
thet will wori juet sbout every time. Shut off thet T. V. snd
listen up. (You might be the guy in the story next time.) Now
Clyde, (He's the guv in this story,) bhee the following problenm.
Hia P. G. hss either very low oil prees, and/or the low band
end Grive plates are badly worn, s s result the band gnd/or
plates sre slipping. 1If he continues the P. G. will be beyond
all help. .

The f£ix 1s to incresse the oll pressure. HNormal main line
oll preseure in s P. G. 13 sbout 80 PSI. Normal doean't seem
to be doing the job.in this trsnny. If we sould just boost
that pressure up to sbout 80 PSI, we'd be in business. “Yes,
Virginis" there is & way.

This will work in sny yesr Corvair. (P. C. also) At the
front of the engine compertment you will see the following stuff.
You might have to gest the sir clesneras cut of the wsy snd on
the lete there's s hester hose In the wey. (Be gentle with shet
hose, they break ossy.)



Must be sesled

HoJu f,a ‘l'or

At the center of the front of the ancine compartment you
will see a 1/8" metal pive corinz up out oF a rubber groret into
the engine compartment. It ocurves up, over sné down Into s short
rubber hose attsched to a fitting on the balance Sube. Ve want
to disconnest this 1/8"™ sipe from the short rubber hose. It'a
not easy to gat out, it has two narrow rings on the and which
hsng in there like glue. If all else falls, a shsrp inife can be
used to split the rubber hose. Do not, repeat 4o not, cut the

1/8" metal pire. It goes all the way down to the modulator and
is a real bear cat to Du¥ s new one in.

When the 1/8" pipe is free of the rubber hose, plug up the
rubber hoae. The rubber hose 1s a vacuum opening and muat be
sealed., The 1/8% pipe doesan': require sealing. You may if you
wish.

What we have done by disconpectiag the modulator plpe 1a not
allowing vacuum %o get to the medulator. With the abaence of
vacuum, 8 spring takea over in the modulator and roves the modulatc
valve over allowing oil >reasure to flow to a valve called the
booster valve. The booster valve pusahes on a spring on the presau
regulator which will now boosi the main line oll :zressure up to
about 80 PSI and willl maintsin thet pressure as long as we keep
vacuur. awgy from the modulator. We did thss by unhooking the 1/8"
modulator pipe from the rubber hose on the balance tube.

And the reat of the story ia: Clyde made 1t hore, n¢ aweat,
and he says the P.0. works so zood he's golng to leave it that wey

I wouldn't adv!ae 1t. I have @ nungh we will hear from Clyde

agein. f#onder now long?
Tob]
Bob Ballew
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18 Jul., 1994

Bob Kirkman
1820 Moffal Rd4.
Leonard, MI 48367

Dear Bob

As you can see from the enclosed pictures, finding how
much additional ATF one could get into a torque converter was
a little more than I had bargained for. Why would a normal,
sane person want to do this? Well, it's all your fault for
asking about leaking transmission shift cables.

How much additional ATF could I qet into ie? ONE OUNCE

SHY OF TWO QUARTS 111!! This is what's available for your garage
flooxr.. - )

Now, If one has the proper amount of ATF in his P.G. (at
the HOT full mark) the ATF level is already at the level of
the oil pan gasket. The shifting centrol cable is only 1 §/8
inches above that gasket, The distance of the marks on the
P.G. dip stick between FULL and ADD is i5/16", which only takes
a pint of fluid to change the laevel that 15/16".

The o0il pan is filled up with the valve body and other
goodies, thats why just a pint of-fluid will raise the leval
almost a full inch., The insides of the P.G. is equally full

of stuff, so any addad fluid there will raise the lével about
the same amount.

It can be seen that, 1f only half of the fluid above the.
centar opening of the torque converter were to drain out, the.’
level of the fluid would now already be 1/4" above the shifting’
control cable. When the other half of the fluid abéove the center
opening of the torque converter drains out, (approx. ¢ pints
total) the fluid level will now be about 2" above the opening
to the shifting contrel cablet!

How does it drain out you asgk?
Here's a partial list,

1. Some seeps past the #2 spool of the press. regulator.
{if it didn't, the valve would be stuck (frozen) in
place) )

2. The mmall steel ring on the pinion shaft. (this ring
assists in maintaining pressure in the converter dgring
operation)

3, 1/8" and 1/16"™ holes in the turbine shaft., {to lubricate

10



4.

5.

6'

These parts on our 200 thousand mile

P.G.'s

converter drain down increases with age.
Qut here in our 120° desert heat, it's
quite rapid.

Oh, did I mention there are othar
componeéts in our P.G. besldes the converter
which will also drain down at eagine shut
down? Tha governor system is.above the

center
clutch

Of course the front and rear pump baeing up
there will add to the ATF available to leak

out of

On the right I have drawn the bottom

end of
scale.
of the
P.GQ -

various ATP levels in pints., These ATF e ] | e

levels

pint will move the level of ths ATF from
the ADD mark to the FULL mark which are

15/16"

not straight up and down, therefore all these ADD
measuramens are not all engraved in stone. ]
Well 3¢ mouch Yor spots on the garage floor.
I've solved that problem however, all my

Page 2
the planetary gears during operation)

A 9/16" passageway along the right side of the diff.
housing leading to tha P.G. sump.

A total of nine (9) bushings, all of which require
clearance for lubrication during operation, and which
will allow ATF to drain past when the engine shuts
down,

The two spaces batween the rotating shafts which lead
to all these holes, bushings, etc..

are quite worn, and the spead of

line; the drive clutch and reverse
and their passageways are up there.

the shifting control cable housing,

the P.G. dip stick approximately to
On the left side I have marked a few
locations of various parts of the

On the right side I have 1isted the HOT Pan

are hagsed on the fact that adding a FULL

apart. Of course the dip stick is

Corvairs are parked cutaside.

In regards to Greenbriaer rear door reflectors; at that

price,”

available" somehow dossn't seem to be the right word.
Happy Corvairing

\
b lew

Gomeone might be inderested

i fhes —-

C
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4 Pints

3 Pints

2 Pints

Drain down amounts.

7 Pint



The stuff! A 2X4 with a 3/4" hole with the shaft of an upside down
late blower bearing pressed into. A two cup measuring cup with funnel
and hose. A short piece of 1 3/4" exhaust pipe with clamp. A flex
plate with attaching bolts, and a 3/8" bolt 8" long with the head
fashioned into a 17 tooth spline. (to be used to turn the torque
converter at the required 400 RPM)

This i8 a closeup of the head of a 3/8" bolt, 8" long, which I fashioned
into a 17 tooth spline, using a hacksaw and file. Only Corvair would
came up with 17 teeth. Use an even number, not Corvairl! It took some
time, but I finally got it to fit the splines that drive the oil pump
shaft. The bolt can now be used to spin the converter using the drill
press chucX.



This picture shows the torque
converter being held in the
vertical position with a small
drill press vise. In this
position, it was filled with ATF
until it ran back out the little
tin spout held on with the hose
clamp into the drip can. The
‘converter nov has as much ATF it
can hold in a vertical position.
Not a drop of this will drain
out when it is in the car. Any
additional ATF we can put in
while it's spinning, will be
available to drain out when the
engine is shut down.

to the torque converter hub. This will be used to add the additional

ATF to the converter while it is spinning. This was also added,

because I didn't know what would happen after it was filled to the
bushing, and was then stopped spinning. The bolt is engaged in the
splines, and held by the drill press chuck. We're ready to start spinning.



This shows the Lazy Susan (a flex plate) bolted: to the upeide down late blower
bearing hub with two bolts. Only two fit, as the blower bearing hub only has
four holes. Takes a little adjusting to get it centered evenly.

The torque converter will be attached with its stock bolts to the flex
plate and spun at 400 RPM to see how much additional ATF can be added after it

was filled in a vertical position.

The 2X4 the blower bearing's shaft was pressed into is securely held to

14

the drill press table by
two "C" clamps.

o e A e e e A e e o e e A i b e i A R ok

This shows the torque converter

"spinning on the Lazy Susan at

400 RPM. The ‘chuck of the drill
press turns the modified bolt
with its 17 tooth splined head.
ATF is poured into the funnel,
down the hose into the converter.
{I should have put.up a sheet to

'+ cover the stuff on the wall in

the background).

My camera only had ASA 100
film and it stopped the converter
dead in its tracks.

I poured in one oz.:shy of
two quartg to fill it up to the
bushing, that is how much will
drain out when it is in its
normal vertical position in
your Corvair.
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by
POWERGLIDE PUMP TRIVIA Bob Ballew

One bit of Powerglide lore regarding our little bulletproof
automatic transmission which has always bugged ma, is the
statement regarding the ability of the little rear pump at one
point in time toc take over the complete operation of all of
the hydraulic componets of the transmission. It does this at
no particular speed, no particular R.P.M., no particular volume
pumped, at no particular oil prassure, just when it's able,
it does! It doesn't announce the fact, there's no change in
performance, no light or dash instrument tells us; it just
happens! Now, I'm a fair mechanic , and like to think that
I'm in controcl of all these parts I have assembled, and to have
some part ge it's own way and do it's own thing whenever it
want's te; I can't stand that.

Perhaps if I were to find out just exactly how it manages
to do this trick, it would set my mind at ease. To that end,
I posed that question to the best minds of CORSA. It was my
lucky day to find ocut Bob Kirkman had a good friend in the
powerglide division, namely Leo Steinl who very graciously took
the time and the trouble to answer (and diagram) the many details
of how the rear pump does it's thing. That's what I wanted
to know, HOW! '

I'm going to try to explain how this "Take Over" takes
place with the aid of six (6) drawings I have drawn for that
purpose. These drawings consist of the front pump, rear pump,
check valve for each pump, pressure requlator and all the
connecting oil passageways between those componets. There are,
of course, dozens of other hydraulic componets in the P.G. but
what is shown, is all we need to understand how the rear pump
does it's thing.

DRAWING #1

This drawing shows the systep with the engine off, and
the car not moving. The only oil flow arrows are those to show
which way the pumps would normally pump the oil. (backing up
the car will not be illustrated) With the car at rest, there
are only three parts working at this time. The pressure
regulator spring is holding the pressure regulator valve #9
spool projection up against the end of the pressure regqulator
valve body, and the front and rear check valve springs are
holding their respective valves closed.

The only part on these drawings which is drawn to scale
is the pressura ragulator valve and it's inlet and outlet ports.
For those who are interested in that sort of thing, the scale
is 1" = 1,128™. No particular reason it just turned out that
way.

The o0ll passageways fetain moest of their oil when the engine
is shut down, the lack of an arrow doesn't mean the passageway
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is empty of oil, only that the oil that is there, isn't moving.

DRAWING #2

This drawing shows the pressure regulator valve having
been moved .050" which allows spool #2 to start to open the
port to the torque converter. What made the pressure regulator
valva move? Lets start at the front pump.

When the engine is fired up the front pump starts to turm.
(the engine ig connacted directly to the front pump by the pump
shaft) The front pump draws oil from the sump. The 0il is
pumped out the front pump outlet and first encounters the
passagaway to Circuit #1 and is directed to the pressure
regulator into an area between spools #2and #3. This oil
pressure pushing equally in all directions doesn't move the
pressure regulator valve. Circuit #1 oil stops at this point.
Front pump oll pressure continues down the other fork in the
road and now encounters the front pump check valve. The only
rasistance the oil ancounters here is the front pump check valve
spring. The spring ig compregssed quite easily and the valve
opens allowing the oil two directions to go. Ona route is to
the rear pump check valve, but in this instance this check valve
is facing the other direction and stops the flow of oil. The
other route towards Circuit #2 now encounters a passageway to
all of the Main Line Circuits in the P,G. Transmission. {(These
are the circuits that control all the operations of the P.G.)

These circuits and passageways are just filled with oil
at this point but are not under pressure yet. When the M.L.
Circuits are full, the front pump oil now follows Circuit §2
into the pressure regulator to the area between spocls #1 and
#2. The oil finds the "Slot" and flows into the area between
spool #1 and the face of the pressure regulator valve body.
This is the end of the rocad and the pressure at this point starts
to build. when the pressure builds up to 50-60 Lbs P.8.I. it
is strong enough to overcome the push of the pressure regqulator
valve spring and the pressure regulator valve is moved to the
right. Wwhen the valve has moved .050", spool #2 just starts
to crack open the port to the torque converter. This oil to
the torque converter is not allowed to flow freely, it travels
about one and three eights of an inch and encounters a .110"
restriction as it passes through the transfer plate. This will
help maintain our 50-60 Lbs P.S.I..

What has happened so far, has happened in the blink of
an eye. Your hand is still on the ignition key. Before you
can let go of the ignition key, the events which will be shown
in Drawing #3 have already happanad.
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DRAWING #3

This drawing shows the pressure regulator valve having
now been moved a total of .215"., This will be the begining
of the regulating of the oil pressure of the front pump.

The events at this time are, the engine and front pump
running and the car parked. Up until this point the front pump
has been pumping oil to all the circuits open to it until coming
out of circuit #2 it encountered the dead end in the pressure
regulator valve between spools #1 and #2. At that time it's
pressure started to build to 50-60 Lbs. P.S5.I.. Beafore the
pressure could go any higher, the oil found it's way through
the "slot", and compressing the pressure ragulator valve spring
moved the pressura regulator valve to the right uncovering the
torgque converter port. The .11¢" restriction in the passageway
:0 the torgque converter helped maintain the 50-60 Lbs. P.S5.I.
3>f the front pump and the oil going through the "slot"™ continued
to move tha pressure raegqulator valve to the right. At this
point, spool #2 has opened the port to the torque converter
completely and spool #3 is just cracking the port to sump or
suction passagaways.

It is at this point that the pressure regulator can start
to do it's job of regulating the pressure in the system. Up
until now it's sort of been a traffic cop directing the oil
to different parts of the system, in a certain order, and only
after the oil has reached the proper pressure, The system is
full now and any extra oil pumped would only sand the prassure
into orbit, however any risea in pressure at thia time, will
move the pressurse regqgulator valve further to the right, opening
the suction port wider, allowing the excess oil to ascape,
bringing the oil pressure back down to the 50-60 Lbs. range.
This drop in pressure would alloew the pressure ragulator valve
spring to push the valve back to the left, closing off the
gsuction port. This rapid back and forth movement of the valve
kaeps the oil prassure at the proper level. This is called
Main Line Praessure. )

DRAWING #4

This drawing shows the engine and front pump running and
the car moving slowly ahead in the low mode of drive.

The front pump has all it's circuits and passageways full
and up to M.I. pressure, the pressure regulator valve fs at
it's .215" pogition which is ragulating the pressure. The rear
pump is slowly turning at the same speed as the transaxle's
pinion shaft. In order for it to gain entry into the front
pumps domain, it must produce enough pressure to overcome the
push of the rear pump check valve sSpring and exceed the M.L.
pressure of the frent pump.
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A few words about M.L. pressure at this point. The pressura

of 50-60 Lbs. P.S.I., which we have been talking about up till
now, is the pressure we will get only with a very gentle
throttle, If we were to jam the throttle to the flocor when we
first started out, there is a danger of the low banrnd slipping
and burning out. To avoid this, the P.G. is equipped with a
Modulator, Modulator valve and a Booster valve. (not in the
drawings, to keep things simple) These componets will "Boost"
the M.L. Preassure up to 80 plus Lbs. P.S5.I. to prevent slippage.
{Detailed article on this in CORSA COMMUNIQUE Nov. 1992 page 15}

S0 when we say the rear pump has to exceed the prassure
of the front pump, this prassure can be anywhere between 50
to 80 plus Lbs. P.S.I. at any given time . It's not just one
certzin pressure, but anywhere, depending on the strain put
on the P.G.

DRAWING #S

This is it! This drawing will show HOW the rear pump does
it's thing. We can't give you any pressure or speed or even
what gear we are in, when it happens.(To this end, SOMEDAY 1'm
going to run a pressure line from the front pump test port on
the P.G, to a pressure gauge up on the dash and find out when
it happens under different conditions)

The gituation here is, we are zipping down the rcad at
a pretty fair speed, the rear pump is turning the same speed
as the transaxle pinion shaft, drawing oil from the sump and
punping oil to the govermor and the rear pump check valve. This
oil is unregulated at this time. (the drawing shows the system
at the instant of the rear pump pressure being regulated) This
oil baing unregulated at first, is free to go to any pressura
if contained. This baing so, the rear pump check valve which
is being held closed by the front pump raegulated pressure is
no match for the unlimited pressute of the rear pump. The oil
travels to the front pump check valve and has no problem closing
it off. Next the M.L. circuits which are already full (by the
front pump) are passed and the rear pump oil flows along
circuit #2 and into the area betwesn spocls #1 and #2 in the
pressure regulator,

From here it finds an open port to the torque converter
but then encounters tha .110" restriction in that line, with
pressure building it's only out is through the "slot"” and easily
comprassing the pressure regulator spring, moves the pressure
regulator valve to the right, to it's final position {.330")}
which moves spool #2 to a spot where it just cracks open the
port to circuit #1. At this instant the rear pump pressure
is now being requlated at M.L, pressura as the high pressure
excess o0il passes around spool #2 and out a wide open exhaust
port now opened by spool #3. Also at this same instant the
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pressure of the front pump drops to 0-5 Lbs. P.S.I, as the only
passageway for the front pump to move it’'s oil is through circuit
#1 which leads to the wide open exhaust port by spool #3. Not
encountering any resistance it cant build up any prassure.
Remember the front pump is turning at engine speed S0 now it's
jJust moving oil, not doing any work. The rear pump is now
supplying all of the oil and at M.L. pressure to oparate every
componet of our Powerglide Transmission. 8o there you are, thats
the way the rear pump takes over the oil pumping duties from
the front pump. O©f course, this will only continue if we keep
our spesed up.

What happens if we don't keep our speed up? Well sir,
It is the oil pressure from the rear pump that is holding the
pressure regulator valve in it's .330" position. As we slow
down the the rear pump turns slower and slower and it's pressure
gets lower and lower until it's push is overcome by the pressure
ragulator valve spriang, which moves the pressure regulator valve
back to the laft to it's .215" position which allows the front
pump to take back the oil pressure pumping chores.

DRAWING #¥6

This drawing shows how the system works when you are towing
and/or push starting the car,

We'll do towing first. I have heard of people who idle
the engine of a towed car which has a P.G. Nothing wrong with
that. If it gives you peace of mind, great{ It doesn’'t hurt
a thing, It doas fill up all the o0il passageways, etc. Of
course, the rear pump takes over just as soon as you get up
to 20-30 MPH, and from that point on you would be wasting gas.

The minute you start towing a car the transaxle pinion
gear shaft starts to turn tha rear pump. (Ex. on a car with
3,55 gears the rear pump is turnidg three and a half times faster
than the rear wheels) Al)l the rear pump has to do is £ill up
the passageway to the governor and then to the rear pump chack
valve and it's on it's way. Remember, until it is regulated
it's pressure can overcome anything in the transmission. Next
is tha front pump check valve which.is normally closed, on to
fill the M.L. c¢ircuit passageways, through circuit #2 into the
pressure regulator, through the "slot" and starts to move the
pressure regulator valve to the right. At .050" movement the
oil starts to flow to the torqgque converter. This oil flow is
important during towing because with the engine not running
the front pump shaft is not turning, and the other two shafts
are turning, and this oil to the shaft bearings which flows
there after the torque converter is filled, is the only way’
they get lubricated.

This rear pump oil going to the torgue converter had to
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pass a2 .110" restriction which allowed it to maintain it's
pressure to move the pressure requlator valve further to the
left past the .21%" position and on to the .330" position which
opens up a route up over specol #2 directly to the wide cpen
port by spool #3 sump or suction passageways. Spool #2 now
regulates the o0il pressure froa the rear pump.

At this point the rear pump is lubricating every moving
part of the P.G, transmission, plus has all the passagevays
to all of the componets filled with oil and up to pressura.
Assuming you have the proper asount of oil in the P.G., feel
free to tow your car at highway speeds any where or any place.

PUSH STARTING

As shown in drawing #6, and explained above, all you have
to 40 to get the rear pump in charge, is get the car moving
above 20-30 N.P.H. By that time the rear pump has the P.G. ready
to operate, and when you shift to "low”, the low band grabs
the drum, the turbine shaft turns the turbine, which turns the
converter which torns the engine. VAROOM!

There's the old joke about instructing the pusher that
she/he must get the speed up to 30 M.P.H, before it will start.
And sure sncugh, when you look in your rear view mirror, there
comes the pusher at 30+ M.P.H. |

The system I have used since the 1930°'s is fool proof and
never on¢e resulted in damage. Of course back then you could
vrap a coat around a bumper to scratchproof things. The new
cars you can't find the bumper. Any how, with our Corvairs
one can rig up a coat or rug if you insist on using your concours
car. The system is instruct the pusher (I prefer to be the
pusher) to slowly get the two cars up to 20-30 M.P.H., step
on the brake , count to three and honk the horn. Thats the
signal for the pushee to shift to low in the pushed car.

Bob Ballew
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dhere were two () PG5, Ealy & L of

R err cl,,;ovcru’ oo i " ~ 7 e,

ij ‘1‘?; o> ...oﬁlh 140 74‘;.'&:1-,1‘:) pacts — -(Higher 0:) fress
P.G. caught in H.P, race??

ﬂ,b, in ‘UL:,(.\ or chtll-. w,"_'sf,_ T by Bob Ballew
' [ Nov ¢

Back in the late fifties what with Pederal Excise Taxes
on gasoline going up and the States seeing dollar signs in gas
taxes, and the Shah of Iran with his nationalized oil fields
discovering hae can effect oil prices by organizing with other
oil countries, (later OPEC) the price of oil started to go into
orbit for that day and age. (kind of wish we had those prices
nowj

Of course at that time V8s were king and gas mileage wasn't
of any interest to anyone. Suddenly with gas prices going up,
the car buyers, politicians and any one with an axe to grind,
started screaming for econocmy cars "NMOW" | “Those money hungry
car companies should make small cars, not those big gas
guzzlers”! The fact that it was they (the buyer) who determined
what would sell, and the car companies produced them, or went
down the toilet, never occurred to the gcreamers.

8o Detroit went to work on economy cars to meet the demand.
Remenber these? Comet, Valiant, Palcon, Tempest and of course
our little Corvair. Seems to we there were others, but I can't
remember their names. It took time to get these cars designed
and assembly lines set up and the cars built and on the road,
and an other year or two to get all the bugs out. By this time
supply and demand had leveled out the gas situation and the
"Big Mouths" had gotten used to gas prices, dumped their little
cars and were back in their "Belchfire Eights®”. Which ushered
in the giant engines of the '"Horsepower Race™ of the late
sixties.

Get the picture? Detroit is loaded with econocmy cars nobody
wants., Fact is people won't buy any thing that's connected
with the word “Econoay™. HNow Detroit is trying to figure out
how they're going to get the millions they had to sink into
these cars they didn't want to build in the first place. Most
companies decided to jazz up their little gems and pass them
off as “Sports Cars". The Corvair was right in there with many
costly improvements and many new more powerful engines.

So what has that got to do with the Powerglide automatic
transmission? - Well let's go back to the original concept,
People said thoy wanted a small, light, simple, gas Baving,
aconomy car. Corvair d4id that wj.th a small gas saving 80
horsepower engine and designed a dandy little P.G. transmission
to handle the power of a small engine of that size. Along came
1964 and Corvair added a longer throw crank and 110 HP "engine
with lots more torgue, (140 to follow) and what to do about
the P.G.? It was not Jdesigned to handle that kind of power and
there wasn't any room to make it any bigger; solution, boost
the internal pressures way past the original specifications,
in some instances over 308, and cross their fingers and hope.
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In the original design of the 1960 P.G. there was a Line
Pressure Limiting Valve installed, set at 150 PSI to prevent any
damage in the event of any excessive 0il pressure. In 1967 it
was decided it wasn't needad and was taken out and the hole was
plugged up. Now in 1964 with bigger engines and higher pressure,
and having tied down the safety valve, s¢0 to speak, caused some
worry. The gamble paid off, nothing came unraveled. (A fow
locomotives in the good old days, weren't that lucky)

Listed below are the pressures of the early P.G.s, followed
by the new late pressures,

Barly 1960 - 1983
Front Pump Test Port Pressure Numbers
(Averaged oOut)

bondition & Range R N D L
At Idle 89.5 52 52 76.5
Modulator Hose Off 148.95 76.5 76.5 76.5

Late 1964 - 1969
Front Pump Test Port Pressure Numbers
(Averaged Out)

Condition & Range ' R N D L
At 1dle 113 58 58 99.5
Modulator Hose Off 192 99.5 99.5 99.5

As you can see all of the pressures went up. Some a little,
some a lot. These pressures didn't go up just by themselves,
or because someone says they did, but because there are msany
actual parts changes inside the P.G,. You can't tell by the
housings whether it's an early aor a late because the housings
are identical. the only way (and It's not fool proof) is the
early have I.D. Mos. on the case rim and the lates have theirs
on the bottom of the pan., Of course “that doesn't mean the
insides haven't been changed a few times over the yesars.

You have noticed that the pressures didn't all go up the
same amount. A couple only went up 6§ lbs., Five went uvp 23 lbs.,
and one went up 43 1lbs! The reason for this is because sone
gear ranges need more holding power to keep froama slipping then
others. This is because of the different msechanical advantages
of the different sizes of gears in a planetary system. High
pressure could be used for all gears to make it simple, but
this extra wear and tear of high pressure would shorten the
life of our P,G.s. Different pressures allow our P.G.s to go
100 thousand miles plus and more. You can't knock that. BSimple
doesn't always mean better.
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Now let's get down to parts changes to account for these
differences in pressures. Neutral and Drive were 52 PSI in
the earlies, now in the lates the new pressure is 58 PSI, an
increase of 6 PSI.

The only way the pressure can be increased is to somehow
change the pressure regulator valve or {t's spring. The
regulator and stock spring remained the same, and a srkall spring
and seat were added to give the stock spring just enough extra
help to increase the pressure that 6 PSI. The small spring
is installed on the tang of the pressure regulator valve and
the spring seat is held in place on the end of the small spring
up against the booster valve. The picture below shows the
pressure regulator valve, the small spring, it's seat, with
the booster valve, Stock Press., Reg. Spring not shown.

Small spring.‘msw: Booster Valve

Unfortunately since this small spring and seat isn't shown
in any Parts Book, or mentionad in any of the Repair Manuals,
just about all of them ended up in the bottom of socak tanks,
to be thrown out, as no one knew what they were, or what they
did, or wvhere they went.

Press. Reg. Valv

These two early pressures, (N and D), were 52 PSI, and
when the modulator hose is disconnected, the. pressure jumps
to 76 PSI. (Note; See Modulator article, Communique, Nov. 92)
Disconnecting the modulator hose gets the same reaction as
jamming the throttle to the floor. When the vacuum is taken
awvay from the modulator, it's valve allows oil pressure to push
on the small spool of the booster valve uoving it against the
tang of the regulator valve, giving it a “boost® which increases
the pressure from 52 PSI to 76.5 PSI, an increase of 24 PSI.

Now take a look at the late pressures, (N and D), they
go from our new 58 PSI to 99.5 PSI, that's an increase of 41.5
PSI. Almost twice as much as the early increase. How could
that be? How come such a big increase? The answer is in the
picture below. A new and larger bhooster valve was installed
in the 1964 and later P.G. valve bodies.

1960 to 1963 1964 to 1969

! .416"Diam. .652"01“! .48:'Dn.

.587"Diam
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If you take the dimensions of the small spools of the two
booster valves shown on the bottom of page 3, and calculate the
area of those two small spools in square inches, you will find
the late small spools size has been increased by 42¢. This
accounts for the big increase of pressure to 99.5 PSI with the
modulator hose off. (Bigger area, bigger pressure boost)

The large spools on the booster valves are only used in
manual reverse (R), and will be coverad later in this article,
Meanwhile, here's a picture of the early and late Hydraulic
Modulator Valve Bodies. Actually they are the same casting,
but since booster valve aizes have been changed, they have to
be machined differently. Parts are not interchangeable. The
agsembly is, but performance will be dAdifferent. More on that
aspect later. .

Booster Valves Pressure Limiting

1960 to 1963
{60 shown)

1964 to 1969

Notice the size of the holes which contain the boostar
valves., The hole in the late body is noticeably larger. Also
notice the spring and pin of the pressure limiting valve in
the early body and the abaence of the limiting valve in the
late body. (Tie down the safety valvel)

Rext, we will check out tHhe pressure changes in manual
Low (L), between early and late, Manual Low is used whan you
are going to do some heavy pulling or pushing or other heavy
work and want to be sure the Low band has lots of high oil
pressure to prevent any slippage, or you don't want the P.G. to
shift to drive during the work. You'll notice the pressures in
the Low (L) columns on page 2, are the same whether the modulator
hose is hooked up or not. This is because when you shift to Low
(L) manually, a port in the manual valve is opened and oil
pressure is directed to the small spool of the booster valve
getting the same reaction as 1f you had the throttle to the
floor, boosting the pressure to 76.% PSI in the early, and 99.8
PSI in the late. As long as you stay in manual Low (L) these
pressures will stay at this level. If you now shift to (N or D)
the pressure will drop back to normal.

Now for the weird one! Reverse! When you shift to reverse
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the P.G.s pressures go into orbit. This extremaly high pressure
is required for the following reason. In order for the car
to back up, the reverse clutch must stop and hold the ring gear
of the planetary system. The reverse c¢lutch has the hardest
job of all, as the ring gear is just about as large as it is.
As a comparison, the low bands job is child's play. The low
bands job is to control a smell sun gear of the planetary system
which is only 1 5/8" in diameter, but has a band and drum S 7/8"%
in diameter to do the job with. That amounts to a mechanical
advantage of over 3 1/2 to one. The mechanical advantage of
the reverse clutch is a tad over 1 to 1. (should be called
mechanical disadvantage)

In other words, the reverse clutch needs every bit of help
it can get. This is where the large spool of the booster valve
comes into play.

When you shift into reverse a port is opened at the manual

reverse valve and oil pressure is directed to the large spool
of the booster valve as shown below.

From Manoual Reverse Modulator Valve
Valve Port-\ ?

(Not to scale)

Pressure Regulator Tang Booster Valve
(Press. Reg. Springs (mrmmwn)
not shown)

This oil pressure starts to push the booster against the
tang of the pressure regulator assisting its spring which boosts
the oil pressure of the front pump to 89.5 PSI in the early,
and a whopping 113 PSI in the lates. More than enough for the
reverse clutch to do its job with any kind of engine. However,
your Corvair is loaded down with a ton of swap meet parts and
you're trying to back up a real steep driveway. At engine idle
you're rolling forward, B0 you give it gas till your gas pedal
is all the way to full throttle.

Even at 113 PSI, you're asking the reverse clutch to do
the next to impossible. It is at this point (low vacuum) that
the modulator valve comas to the rescue and sends oil pressure
to the small spool of the booster valve to give the large spool

K] |
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a much needed helping hand. This help .results in an increase
of front pump o011 pressure to 148.5 PSI for the early P.G.s
and 192 PSI for the lates.

This double whammy resulting in 192 PSI is more than enough
0il pressure for the reverse clutch to successfully hold the
ring gear of the planetary system without slipping. Not bad
for a little P.G. made for a little 80 H.P. econocmy car hooked
up to the bigger 110, or 140 H,P. engines,.

Higher 0il pressures lead to slight problem,

Up until now we have been talking about how this higher
oil pressure has improved the holding power of the Low band
and the Drive and Reverse clutches, There is another aspeact
of this higher oil pressure vhich requires some more new parts
to aolve some nev problems which now have cropped up. This
is in regards to the “"UP and@ DOWN™ Shifting,

This is going to be a little hard to explain as it deals
with the following two groups of components. These two groups
stage a sort of “Tug of War™ to see which gear the P.G. will
shift to. One group wants to upshift to Drive and the other
group wants to downshift to Low. The "Tug of War” is won by
the group which can create a higher oil pressure than the other.

The first group; “The keep it in Low" Gang.
The front pump.
The throttle valve.
The datent valve.

The aecond group; “The shift it to Drive" Gang.
The rear pump.
The govarnor.
The governor valve.

And vhere does this "Tug of War®' take place? At the Shift
Valve of coursa, Well something finally sounds logical,

The shift valve assembly does everything but wash the car.
It only has two {(2) moving parts but it controls ten (10) oil
ports which do all manner of things. 1I'm not going to even
attempt to describe what these o0il ports do or how thay are
opened and closed. That would ba a book in itself. In a
nutshell, here's a short list of jobs the shift valve assembly
does; It has to control all the incoming 0il pressures from
the two “Groups" and decide which way to shift. When it's time
to shift, it has to send oil pressure tO, or exhaust oil pressure
from, and/or both, in the right order to the low band and the
Drive clutch and time it 30 neither one of them lets locose before
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the other takes over. And conversely, times it so they won't
start to hold before the other lets loose. And at any time
during or after the shift, have a port open to do a downshift
it you jam your foot to the floor, or shift back if you take
your foot off the throttle. At:a moderate slow speed, it wil)
downshift if you just apply the throttle part way down. It
does all that and more, with only two (2) moving parts in opening
and closing these ten (10) oil ports. Amazingl!

How here's one of many problems which the new late higher
pressures causes. This higher pressure is produced by the Front
Pump. In other words, the "EKeep it in Low"” gang has a built
in advantage. The Rear Pump (a member of the "sShift it to Drive™
gang) only gets it's pressure from how fast the rear wheels
turn, is stuck with the same old pressure as it d4id in the early
P.G.s. (Remember, the Gang with the highest pressure gets to
shift the gears)

As a result of this, we have to go like “sixty" now to
gaet it to shift to Drive. How do we get the P.G. to shift at
a normal speed? Ve can't take away the new Front Pumps pressure
(Slipping band and clutches) nor can we increase the Rear Pumps
pressure {(no room to make it bigger) maybe install elaven inch
rims and tires? (no, I think that would cause the engine to
turn faster, which would turn the Pront Pump fastar, which would-
Oh never mindl)

The only thing left, is to make some kind of changa to
the Shift valve, which is exactly what the P.G. folks did.
This tended to solve PART of the problem. The picture balow
shows the change with the new parts required.

Low-Drive Regulator Valvn\

Low-Drive Shift valve Spring Seat ‘Reg. Valve Sleseve

The longer pair of springs of the early shift valve arg
replaced by a shorter pair of springs, which teke away PART
of the advantage of the "Keep it in Low" gang. This however,
is not enocugh to get the shift speed down within reason. (All
the other parts of the S8hift valve remain the same for both

early and late.)



Page 8

The Throttle Valve, another member of the "Keep it in Low"
gang, will now have it's wings clipped a little, to try to take
Avay some more of that Gangs advantage in coatrolling the shift.
A word about what the Throttle valve (T.V.) does. As you know
from driving your Corvailr, the further down you push your
throttle pedal, the longer it stays in Low, This is because
the throttle pedal mechanical linkage is part of the P.G. and
inside the P.G. the "Transmission Throttle valve Inner Lever"
pushes against an adjustable nut on the end of the shaft of
the "Detent Valve Assembly” which pushes against a spring, which
pushes against the "Throttle Valve', which increases the oil
pressure to the "S8hift Valve”, which keeps it in Low longer.
(Honest, that's what happens)

What we want to do is decrease this oil pressure going
to the 8hift Valve. There is an adjustable nut on the end of
the Detent Valve Assembly Shaft, which by turning clockwise
will lower this T.V. 0il pressure. It does this by moving away
from the T.V. Inner Lever as it is screved clockwise., That
is what the P.G. folks did on the 1964 and later P.G.s. Each
clockwise turn of the adjustable nut, will lower the T.V. oil
pressure three (3) P.S.I.. The picture below shows the early
and late Throttle Valves and Detent valve assemblies in their
relative positions to each other.

Throttle Valve(T.V.) Adjustable Nut

zerly — QMMM
tate —» QRNREE WA

Detent Valve Asseably

Machined Groove

As you can see, the adjustable nut has been moved closer to
the detent valve assembly on the late set up. Almost an eighth
of an inch. (In most cases about .100%) 1If you look up the T.V.
recommended pressures of the early and the late in your shop
manuals, you will see the early pressure (averaged out) is 53
P.§8.I., in the 1964 and later, it has been lowered to 46 P.8.I..
This drop of 7 P.5.I. is a result of the new position of the
adjustable nut, This pressure drop and the change of springs
in the shift valve, is enought to changa the shift point to
Drive to a more normal speed. Not as low as the early, but
it can be lived with. Possibly, they wanted a higher shift
speed because the later engines don't develop their torque until
higher RPMs. The long tang on some of the early T.V.s served no
mechanical purpose other than a spring guide and ware shortened.
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In the picture back on page 8 there is noted a machined
groove around the detent valve assenbly. This usually denotes a
change in a part. Upon disassembling the two detent valve
assemblies, I discovered there indesd was a change. The detent
shaft of the late had been shortened by about .100", and the
shatt had a machinad groove around it, to denote a new part.
Below is a picture of the two disassembled detent valves, showing
the changed part of the late valve.

The notch for the Infamous 'E’' Clip

— T
I

Barly ——» (el MMM
Late —>» (Pmillle LMWL

ﬁachluod Groove Machined éroovo

The reason the shaft vas shortened was because if the early
long shaft was used for the new adjustment, there would be ¢
possibility that the end of the shaft might protrude past the
end of the adjustable nut, and the required pressure drop would
not be able to be obtained due to this obstruction, -

Now that the pressure of the "Keep it in Low™ gang has beer
dropped to give the "Shift it to Drive” gang a fighing chance,
lets see how the "Drive” gang manages to get their mission accom-
plished. As wvas mentioned earlier, the rear pump gets its motior
from from the rear vheels. Actually it's the pinion shaft of the
differential which extends into the P.G. and turns the hub of
the planetary gear carrier. Two pins on this hub turn the rea:
oil pump. Also mounted on the pinion shaft is a worm gear whict
turns the governor. As your Corvair starts to move foward, the
the rear pump starts to pump slowly and the governor starts tc¢
turn slowly. As the governor turns, weights inside start ¢t¢
sving out and move the governor valve. The rear pump is les:
than half as big as the front pump, but it has a secret; its
preasure isn't regulated. The front pumps is, and can only get
to 99.5 PSI in Low at full throttle. By now we'rs moving right
Along, the nov opsn governor valve routes the xear pump oil to
the shift valve, and the “Bhift it to Drive” gang will overcome.

At this time we have reached the point where we are about
to shift to Drive as ve merrily roll down the road; and the
new late high pressure does it to us again. Another change
or two or three is required before we can proparly get shifted
to Drive., It is the Low Bervo that {s now causing trouble, it
won't release the Low band quick enough. This will cause a
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great deal of excess wear on both the low band and the drive
clutch if this is allowed to continue.

The shift valve is not at fault here. It is sending the
oil to the proper places at the proper time. It is the way
the low servo is released which caused the problem.

Let's start from the front of the house again. We shift
to Drive and we feel the low band grab its drum, so far so good.
Main line oil pressure from the manual shift valve is routed
through a drilled hole in a large flat piece of stesl called
the Transfer Plate between the nmain Valve Body and the P.G.
housing. This plate acts as the bottom of the cylinder which
contains the low servo piston. The o0il (under the new higher
pressure, remember) goes up into the cylinder through the hole
in the plate, and moves the piston up and the pisaton rod which’
protrudes out of the top of the cylinder compresses the low
band. The movement of the piston also coapresses the low servo
return sapring and it is this spring, all alone, which when
called upon will reslease the low band. Here's the way it works.
Main line oil pressure is pushing up on the piston, the piston
return spring is compressed. When the car is going fast enough
the shift valve shifts to drive and routes main line oil pressure
into the top of the cylinder and pushes down on the top of the
piston. . How we have the same 0il pressure on both sides of
the piston and they cancel each other out. Bow ocur trusty
return spring pushesa the piston down, and pushes the oil below
the piston ocut that hole in the Transfer Plate just ag fast
as it can, but now it's not fast enough. It was when we had
the old pressure. How come not now? Well sir. we have a higher
oil preasure in the lates and that pressure will apply the drive
clutch quicker, the low piston has the same old spring and the
sane old saall hole, and now won't release qQquick enough. Below
is a sketch of the piston and related parts.

Low S.rirq Piston Rod
Piston Return
Spring_ M.L. Press. from

8hift Valve

Apply -
Spring . J— e Lov Servo Piston

Transfer Plat.e: M.L. Press. from

Manual Valve

The sketch shows the piston with Main Line oil pressure on
both sides of the piston, and the Piston Return Spring having
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just pushed the piston to the bottom of its travel which fully
releases the low band. The oil that was below the piston had
to be pushed out the hole in the transfer plate which was metered
for the early lower oil pressure. As you can guess, the answer
to the slow release i5 a stronger spring or larger hole, or both,
The P.G. folks came up with both., Next is a picture of the
early and new late piston return springs.

Barly
60-63

The picture is not all that clear but at the far end of the
springs you can see the start of the coils straight up at the top
of the picture., There is a white mark at the near end of the
springs showing the end of the coils. The early has just a hair
over 4 1/2 coils and the late just a hair over 5 coils. '

Late
64-69

To give that strongir spring some more help, the hole in the
transfer plate was enlarged from .108" on the early to .184% for
the late. Below are the pictures of both transfer plates.

The oifl hole for the low servo piston lines up with the
Arrows. The late is visibly larger. If you figure the AREA of
the holes, the early hole has been enlarged 152%. To help you
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determine 1if you have a late transfer plate when the P.G. valve
body is assenbled, a square notch has been machined in the edge.
(8ee top of Late picture) I could find no other hole or
passageway that was different. The large hole, to the right and
slightly below the Servo Piston holes, goes to a plugged manu-
facturing test port and is not used for shifting.

The Low Servo Piston assenmbly has another smaller spring
inside the Return Spring called the Apply Spring. On the Late,
I could sea machined grooves through the coils, and of course you
know what I ©proceeded to do. I disassembled both Piston
assemblies and only the Late had the grooves. Upcn finspecting
the parts, the area on the rod that the piston can move on is
about .020" longer on the late rod. Ny P&A 30 parts book lists
this piston rod as 64-69 only. Vvhat this extra .020" movement
of the late piston on the rcd is for, I haven't got a clue. All
the other parts for early or late, are the same. Below is a
picture of the two rods and related parts,

Low Servo Piston

Apply 8pring
Pilton Rod

- —

Mo cachins crvoves
NO ﬁE

rin
32,: 9 .020" longer than
the early Rod.

Only the late has the machined grooves. I suppose the new
rod has something to do with the shift timing.

The last part that was added in responce to the higher
pressures which I am going to talk about is the Downshift Timing
Valve. Remenber the larger hole in the transfer plate to allow
the return spring to push out the o0il gquicker? Well, the o1l now

can apply the low band quicker which gives a
harsh down shift at stop signs. To remedy
this, a Downshift Timing Valve was installed
to slow down the incoming oil. This Valve is
located in the P.G. housing next to the Low
Servo Piaton, 1It's sort of a limited one way
valvae. - Fast one vay, slow the other. The
above picture is not too clear, The valve is cylindrical, 11/16"
round and about 7/8" long, containing a steel ball and spring in
in a cage. It was first mentioned on page 6BE-3, 1964 Shop Manual.



Page 13

During the writing of this article I had the good fortune to
borrow an early Parts Catalog from Jim Craig which contajined most
of the following parts numbers., The catalog is titled “PARTS
CATALOGUE"™, Mo. 691R, Revised Edition, reb. 1970, General Maotors
of Canada Limnited. (The deposit of your right arm required) (If
left handed; the left)

The first late new pressure Part I mentioned in this article
was the small spring and seat which I found installed on a Press.
Regulator. The only place I could find something which could be
this oystery spring was in the 1974 P&A 30 Catalog on page 4 -8,
Group 4.216, 63-667 F38140867? Spring, Press. Reg.? The year
doesn't check out, but if this isn't it there's no other way
to explain the 6 PSI increase of the front pumps pressure.

Valve Hydraulic Modulator (Booster Valve)

4.208 1 ¥6256322 1960-63 All PG

1 #3847804 1964-69 All PG
Body, Transmission vVacuum Modulator (small body)
4.205 1 #6257528 1960 Only PG
1 #6257%529 1961-63 All PG
1 #3847803 1964-69 All PG
Spring Unit, Transmission Low-Drive Valve
4.216 1 #3857756 1960-63 All(Exc 1960-900) PG
1 #3857754 1964-89 ALL PG

Detent Valve Assy.w/Shorter Shaft--No can tind. but there's
a darned sure new part here. 1I've got one of eachl!ll

Spring, Low Sexrvo Piston BReturm -

4.228 1 #6256266 1960-63 All PG 4 1/2 Co3'-

1 #3847807 1964-69 All

Plate, Transmission Transfer

4.215 1 F6257530 1960-63 All

1 #3847799 1964-69 All

Rod, Low Servo Piston

4,228 1 F6256262 1960-63 All PG

1 #3847806 1964-69 All PG

Valve, Transmission Downshift Timing

4.216 1 #3830128 1960-69 All PG 7?77 (Note, if this was uaed
in the earlies the Part RNumber would have most likely started
with a #625----) In my 1974 P&A 30 Parts Catalog on pege 4 8
it's listed as;

: 64-69 Coxvair w/PG #3830128 1 valve, Downshift Timing

88 &

One lllt Part I']l]l mention before I close this thing up.
In regards to the Main Valve Body (large), there are three diff-
erent ones. They all bolt in place, but have some different
insides, different pressures, different shifting; as follows
Body, Assy., Transmisgion Main valve -
4.126 1 #6257527 1960-63 All PG )
1 #3847798 1964-69% All (exc 140 HP & 68-69 Models)
1 #3970368 1965-66 140 HP & 68-69 Models

{note, if you don't mind "Engine Flare", use any old parts!)
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This is it: This is positively the last page! The purpose
of this Bpic was to say to the meambers that not all P.G.s warae
egual when they were manufactured, or are they equal whaen your
club "Bxpert” repairs them from his "Idle equipment pile”.

You can't blame the repairsan when there isn't a repair
manual for a P,G. later than 1961. {(or a complate parts book
either) Oh yes they added a couple of obvious parts in the
later Shop Manuals, but evaery picture in all of the later Shop
Manuals are reprints of the 1961 exploded original pictures all
the way up to 1969!

All of a sudden, out of a clear blue sky they came out
in the 1964 Manual with a complete new set of higher oil
pressures! No explanation, no reasons, no hint of many nsw
g&rts, no nothing. This got to me, and is the reason I started
igging into the P.G..

A little bit of trivia; Did you know that the little car
that shared our P.G. transmission out sold our Corvair in 1964?
Yep, it was the Pontiac Tempest!:!

Now the last thing I get to say before the blindfold is
tied on and I'm stood against the wall is as follows; every last
number in this Epic is printed in a book somewhere, or it has
been measured by my trusty micromster, or has been calculated
by my state of the art genuine Chinese Abacus, but the
couclusions I reached as to what the new parts do or why they
do it or how they do it, are entirely my own: Please feel free
to reach your own. conclusions, and please let me know where
I've cone wrong.

Bob Ballew
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POWERCLIDE LUBRICATION
By Bob Ballew

This article is aimed at you folks who are thinking about
rebuilding your P.G.'s. It is also for you folks interested in
how the lubrication of the darn thing works, and it aight answer
a question or two that you might have wondered about.

Por starters, I will quote from the G.M. booklet, SERVICING
THE CORVAIR P.G., Part I, Pilm atrip #10.

“The Torque Converter receives oil pressure from the
Pressure Regulator Valwve, through the hollow Front Pump
Drive Shaft which is capped at the end. 0Oil enters
the To Converter bhousing through a adrilled hole in
the shaft surfaoce.

When the Converter is filled, o0il returns to the
transmission throuvgh the area between the Input Drive
(turbine) Shaft and the Rear Axle Pinion Shaft to Jubricate
the bushings and Planetary Gears.”

That statement is just tha tip of the jioeberg in explaining
bow the P.G. is lubricated. 1 guass just about everyone lays
avake at ajght worrying about it, and other things; such as?

Does pressure build uvp in the Converter?

If so, how much can it take, before the oil seals blow?
Now auch oil can be pumped per sinute into the Coaverter?
Is the only exit by n{ of the area bstween the shafts?
The Converter Bushing is apinning on the Stator Shaft the
same RPN as the engine mein bearings, how does it get oiled?
It takes a lot of 01l to keep that bushing cool, how does
that oil get beck to the PG sump.?

Speaking of ocool, how does the ATP get cooled?

Much is mede of the runming clearance (.025" to .045%%) in
the P.G., how could that affect lubrication?

Bexre's how it's put in the book! (65 book, page 4-7)

'_gn_g to the procedure outlinoed below is
Asure lide internal ronning clearance of

sanda

L025% to .04%"., 1If transmission is assembled with 1 -
cluun«, transaission failure is e." (under , Bine)
potice it doesn't say possible, ma + oould be, might b.. it

says peobeble!

What follows that statement is guite a long procedure with
some fancy tools long 490 relegated to the scrap heap. (Also see
63 book, page 7-52) The fact that the tools are unavailable
does not negate the absolute need to put the P.0. together with
the required clearances. A couple of simple homemade tools can
do the job just as well. A "How To" will come later.
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The figures of 50 to 200 PSI is based on whether the P.G.
is an early or late, what gear it happens to be in, and what
position the throttle is in. Por instance, if it happens to be
2 late and it's in reverse, and the pedal is to the metal, a
pressure of 200 PSI is possible! (65 Book, Page 7-54) Just
keep in mind that we are dealing with oil under high pressure
coapared to the measly 30 PSI of the engine oil.

Now refer to Page 3 of this article which is an enlarged
version of the Torque Converter area shown in the 65 Book, page
7-30. This is not to scale, and to simsplify things a bit, the
internal parts of the Torgune Converter have been left out.

They don't have anything to do with the subject at hand., At

the middle of the left edge of the drawing is the hollow center
of the 0il Punp Shaft through which the o0il is pumped from the

PG Press. Reg. to the Torque Converter. The ©il enters the
Converter through the drilled hole just past the Turbine Shaft
bushing, because the 0il Pump Shaft is splined into the Converter
housing to turn at the same speed as the Converter.

Before the engine is fired up, some of the oil in the
Converter has drained back into the sump past the bushings on the
shafts in the middle of the Converter. The speed of drain down
depends on how hot the oil and how worn the bushings, however
no more than half can drain down. How much oil has drained
out? How long daes it take to be replaced?

I 414 an experimgnt to find out, and the maximum amcunt
that can drain out is one fluid oz. shy of two guarts. The
time to put it back Qepends on the spesed of the engine and the
position of the throttle and the resulting pressure of the oil.
I performed another experiment along those lines and came up
with this answer., I followed the route of the oil from the
Press. Regqulator to the Converter and found the smallest hole
the oil had to go through was .110" as it went through the
Transfer Plate in the Valve Body. :This restriction was to
maintain the oil pressura in the Valve Body and other parts
of the PG while the Converter was filling up. How much oil
can go through a hole .110" in diameter? Well, the water
pressure hexre is 70 PSI. I made a fitting with a hole that
size to fit on the end of my water hose, got a gallon can and
a2 watch, and 24 seconds later the can was full!{ I repesated
it a fewv times, and 24 seconds seemed to be the average. This
works out to TWO and a HALF GALLONS a minute! :

Using my state of the art chinese abacus I reachaed the
conclusion that at 70 PSI tha Converter could ba filled up in
about 10 or 1! seconds. Not exactly fast but as the engine
ig fired up the oil that was left in the Converter spins out
to the area where the fins are and performs just fine, while
the void in the middle is filled. Youn do check your seat belt
and the rear view mirror, etc. before you start to move? Right?
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When the Converter is filled the o0il has only three exits
from the Converter, °'A‘, 'B’', or 'C'. Exit 'A' and °'C' run into
bushings which restrict their flow, but exit 'B' gets a straight
run back to the PG, to bagin its lubrication chores which will
slow its flow and at this point the pressure will start to build
up in the Converter. How much? Who knows! I don't think there's
any way to test it, Logic tells you if it didn't have pressure,
there's no way for it to do its lubrication and cooling chores.
At any rate, it is a variable pressure and for our purpose wve
will use 50 to 200 PSI.

At exit 'A' the o0il has to lubricate and cool the Converter
Bushing. The Converter is bolted to the PFlex Plate which is
bolted to the Crankshaft and is rotating at the same RPM as the
engine. This bushing is rotating around the Stator Shaft which
is stationary. As you're tooling down the highway with an engine
RPM of over 3000 80 also is this bushing. Lubricating and
and most of all, cooling is a must. Cooling takes a generous
amount of oil, and of course this oil has to have a place to go.

After the oil passes the Converter Bushing it enters a
cavity between the Stator sShaft and the Converter 0Oil Seal.
If you are to believe the book pictures, (65 book pages 7-30 and
7-43), the oil stops right there. If it did, the pressure would
build until the o0il seal blows to the outside world, or pass
through the 1/4 inch drilled hole in the stator shaft to a cavity
containing another seal into the Differential and blowing that
seal to contaminate the 90Wt Hypoid 0il. Of course neither of
these things happen as the designers of the PG system provided
a passage back to the PG sump. (Mentioned in Diff. Sect. 61 Book
pages 6C-18,6C-19, also 65 Book pages 4-17,4-18.)

On the left side of the Differential Housing just above
the left Adjusting Nut there is a bulge in the casting that
goes the length of the housing. There is a 9/16th" hole drilled
the length of it conmecting with the cavity. In my drawing
I have it shown going up over the pinion gear. (the diagonal
hole connecting the 9/16th" hole and the cavity is 3/8" in
diamater) No mattar how high the pressure or how badly the
Converter Bushing is worn, the oil can get back to the sump
without any pressure building up in the area of the two oil
seals. 8o there-isn't any possibly of blowing the oil seals,
{unless you make your own gaskets and don't cut a 9/16th" hole)
In my drawing there is a projection of the Stator Shaft sticking
ocut into the passageway which could slow up the oil flow. This
shows what would happen if you didn't line up a notch oa the
stator shaft and the 3/8th" sump return hole. If the notch and
drain hole are lined up correctly the two 1/4" holes in the
stator shaft are lined up vertically, 12 o'clock and 6 o'clock.
This position will also line up a second notch on the diff, side
to allow 930wt oil to lub, the pinion bearing of the 1960 to
1962 Differentials.
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Next we will do 'C' exit. This lubricates the turbine
shaft bushing and the oil that passes continues between the
turbine shaft and the oil pump shaft into the PG. When you're
tooling down the highway in drive these two shafts are turning
at the same speed. At stop signs and getting up to speed is
about the only time these two are at different speeds, but it
still needs lubrication and oooling.

The two exits, 'A' and 'C' we have covered so far encounter
bushings in the torgue converter area right off the bat. The
push neaded to get by those bushings retains the pressure in the
convaerter; but not to make the converter work. (it only has to
just be full to work) The pressure is retained s¢ that the oil
at exit 'B' is under encugh pressure so that when it arrives in
the PG it ocan 4o its job of lubrication and cooling the moving
parts of the PG.

The o0il at exit 'B', being under pressure, makes a straight

run toward the PG. When it travels about 3" it encounters a
side road, this is the end of the pinion shaft and on it is the
snmall cast iron split ring. The sole purpose of this split ring
is to seal off this side road so the ¢0il on its way to the PG
will not lose its pressure by ending up in the sump. 8ince the
pinion shaft is rotating and the stator shaft is stationary,
some sort of seal is required which can seal off high pressure
vithout any chance of -early failure. As you can see if your
differential rebuilder breaks or leaves
-out this ring, the Aiff, will still
work fine but now your PG will be at
risk because of lack of pressure of

the oil that is supposed to lubricate
and cool the working parts of your PG,
During normal operation any oil leaking
past the ring will return to the somp.

Beford we leave the torque converter
area, the convaerter has one more chore
to take care of. 1In our Corvair Pass.
car the converter is the sole cooling
agent for the ATF oil. (the FC has an
Aux. oil cooler) The drawing on the
left illustrates how it works. On the
Diff. side of the converter there is
a 4" wide piece of thin steel walded to
the converter in eight places between
which thare are eight pockets through
which air can travel, There are two
openings in the Diff. housing to allow
outside air to enter and centrifugal
force sucks that cool air past the thin
steel cooling it and the converter. The
Bellhousing air exits the lower right side of the
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Bell Housing through a large square opening. On the engine

side of the Bell Housing there are four openings arranged as
close as possible to the center to suck cool air into and around
the engine side of the Converter. It works. The next time
you're under there have someone rev. the engine up to 3000 RPM
and feel the volume of air coming out of the square hole. (with
brakes set, of course)

On page 7 we have a very much out of proporticn drawing
of the insides of the PG. We ars only interested in the parts
that need lubrication. The asseamblies are, the lLow Band, Drive
Clutch Plates, Reverse Clutch Plates, and the Planetary Gear
Onit. Also, the bushings and thrust washers (#1 thru #12) which
keep everything lined up and in place. The bushing and thrust
washers are drawn with cross hatching to make thea stand out,
and are numbered for identification in a list at the end of the
article. The bushings are drawn up against one part to show
they are pressed into that part, and quite a distance from the
mating part to show the oil flow. In real life the bushings are
within a couple of thousandths. .

Ne shall start on the left side of the drawing. If you
want to follow along using a picture of the PG in the sanual,
use 65 book, page 7-30, or page 7E-30, however they lack detail,
or possibly have too much detail,

On the left we will follow the oil from the Press. Rey.
to a passageway to bushing #1, through a hole in the bushing,
through a hole in the oil pump shaft, and into the hollow center
of the shaft., This is the olil at 50 to 200 PSI that fills the
Converter. On its way through bushing #1 it also encounters
a small (.060") hole and lubricates bushing #3, and what gets
past bushing #3 will lubriocate thrust washer #2, and hopefully
there will be some left over to lub. and cool the Low Band.

As we saw on page 3, after the Converter is filled, the
oil now under pressure again, returns to the PG via exit 'B',
On the right of our picture we see “"From 'B'", This oil under
pressure enters the PG in the space between the Pinion Shaft
and the Turbine Shaft, and encounters bushing #10, a small part
of the oil flow forces its way past the bushing, also past thrust
wagsher #9, hopefully if there is any left over it will lub. and
cool the Reverse Clutch Plates, Giving a helping hand, the
Rear Pump in charge of lub'ing bushing #11, any excess past
the bushing will also lub. and cool the Reverse Clutch Plates.
One thing to keep in mind, most of the parts in the PG are
spinning at about 3000 RPM at highway speed and this oil is
spraying around like a lawn sprinkler, it doesn’'t just go up
as the picture shows.

The majority of the oil that encountered bushing #10 finds
an easier route through a (.125") hole in the Turbine Shaft
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wvhere it joins up with the oil from exit 'C'. This combined

flow continues along the space between the Turbine Shaft and

the 04l Pump Shaft where it encounters another hole in the
Turbine Shaft .062" in diameter; the “Glory hole”. (my name)

This hole is different from any other, in that there's no bushing
to fight its way through. This is the granddaddy of all lawn
sprinklers. Why? Because it has to lubricate the heart of

our PG, the Planetary Gear Unit AND the Reverse Clutch Plates.

A word about the Planetary Gear Unit first.

This is the heart of the PG and consists of, 2 sun gears,
6 planet gears, 1 large ring gear, 6 shafts, 28 thrust washers,
180 needle bearings, a total of over 220 moving parts, Does it
need lubrication? You betcha! It is required to do its thing
during Low and Reverse. During stop and go city driving, it's
constantly being worked. During highway driving it gets a rest.
At that time all it's gears are locked in place, none turning,
but the whole unit turns as one, at engine speed. (3000 RPM)

At highway speed the Planetary Unit really doesn‘t need
any lubrication as none of its individual parts are turning with
each other. However, what is being turned by it is now in dire
need of a great amount of oil for lubrication and cooling. The
large Ring Gear is carrying with it the 3 Iined Reverse Plates.
They are spinning at 3000 RPM between the 4 steel Reverse Plates,
which are held stationary. There is very little clearance between
these 7 plates. I got to wondering how fast these plates wvere
ecving past each other. These plates are 6 1/2" in diameter, and
at 3000 RPM go past each other at 85 ft. per second, or 5100 ft.
per minute. That works out to 57.9 MPH. Do they need lubrication
and cooling?? YOU BETCHA!

AS you can see on page 7, the oil going through the .062°'
(Glory) hole isn't restricted one bit., ‘As a matter of fact, the
force of this oil can spread the Input Sun Gear oo the right and
the Low Sun Gear on the left apart by its pressure and really
drown the Planetary Gears and the Reverse Plates in fresh cooling
and lubricating ATP oil.

Part of this oil after going through the .062' hole, will
also lubricate bushing #7, and thrust washer #6, and from there
to the Drive Plates {this flow is inside the Low-Drive Drum
Assembly) and any left, on out to the Low Band.

Any oil that doesn't get through the .062" hole continues
on between the Turbine Shaft and the 01l Pump Shaft and then
encounters bushing #4. This is the end of the line for the
praessurized oil from the Torgue Converter. However, a part of
it forces its way past bushing #4, and with a little help from
the oil from bushing #1, flows into the Low-Drive Drum Assembly
past thrust washer #5 adding its bit to lubricate the Drive
Plataes and on to the Low Band.
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Now, that's the way the PG is supposed to be lubricated,
IF, the procedure for setting up internal clearance has been
followed as set forth on pages 4-7 & 7-52 of the 65 book; and
the proper sized Thrust Washer (#2) and the proper number of
Spaceras (#12) are used, (It could vary, depending on year)

Lat us suppose the collection of parts used to assemble
your PG are from different vears, and internal clearance is
deemed of no iaportance or too much trouble, you could end up
with a rebuilt PG as shown on page 10§ Yes, it is possible!

I wouldn't suggest any long trips with that. A situation like
that could never happen to one who measureal Lets face it,
there isn't an unlimited supply of PG parts to needlessly burn
up anymore.

The page 10 drawing shows only the Drive Clutch Drum Unit
receiving oil past Thrust Washers #5 & #6 because those washers
are inside the Drum Unit and can't be squeezed if improper parts
are assembled in the PG. The rest of the thrust washers are
squeezed tightly together allowing no ©il to pass. Under this
condition in the PG, the Reverse Clutch Plates and the Planetary
Gear Unit would ba destroyed, or the drag of these Units would
offar enough registance to the Turbine Shaft that the Turbine
wouldn't turn and you wouldn't move anyhow. Of course if this
happened, one would do as any red blooded kid would do; wind up
the engine to 3 or 4 grand and dang well make it move, Right??

In the paragraphs above I have mentioned "improper parts"”
or parts from “different Years”. There's a misconception among
a great majority of CORSA members that all PG's are the same and
theraefore all parts are interchangeablae. WRONG WRONG WRONG!!!

Let me give you a “For Instance“. Let us suppose you have
two or three PG's to chose parts from. Let's suppose you chose
the best looking Low-Drive Clutch Drum Assembly, which happens
to have a “X" stamped on the Flange Assesbly. Next you choose
a beauty of a Planetary Carrier assembly with the Needle Bearing
Thrust wWashey (#8) instead of the old plain bronze one. If
you just bolt this PG on to a Differential with out measuring,
it will be like trying to put 10 1/2 Lbé in a 10 Lb bag. If
you did4 happen to get them bolted together, it would turn out
exactly like the picture on page 10!

How come? Well lets look at Low-Drive Clutch Assembly part
numbers. First there's #6257769, Superseded by #3787126, fol-
lowed by #3851626, and finally #3863132. How about Planetary
Carrier Assemblies ? #6257572, supersaded by #3795244, and
finally #3795320. How about the Flange Assembly which mounts
on the Low-Drive Clutch Drum Assembly ? #3782191% superseded
by #6255744, followed by #37952%3, and finally #3863133 11t
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All you have to do is look in the parts books and they
will tell you exactly what years these parts go on. However,
there's one slight problem, the only place you can find the
Part Number is on the original boxes the parts came in, none

of the parts listad on the bottom of page 9 have a part number
on thenm.

The only solution is MEASURE MEASURE MBASURE. It isn't
necessary to completely assemble and bolt together a PG to get
tha internal clearance measurement. It can be done on the bench
in about five minutes with simple homemade tools.

But before we get to that, lets ask ocursalves a gquastion,
Why do we have to go to all this "rig-a-ma-roll” in the first
place?? #Why do we have to have front and rear Sslective Thrust
Washers of different sizes to make things fit7?? Why couldn't
they build a PG transaxle that all the parts fit in the firsat
place?? In a front engine Chevrolet, it's PG also has Selective
Thruat Washers, for internal running clearance, but once it's
set up, it can be bolted up to any power plant without further
adjustmant. Not so with a Corvair. Why?? Glad you asked.

In a front engine Chevrolet the output of the PG is to a
splined drive shaft, free to slide in or out, without touching
any of the inside parts. Our Corvair PG is bolted solidly up to
a transaxle which has a Pinion Shaft with a Governor Gear which
acts as the stop for one end of the running clearance. The Rear
felective Thrust Washers are small split rings that fit betwean
that Governor Gear and the Planetary Asseably of the PG. Sounds
OK so far; however the Governor Gear doesn't always end up
sticking the same distance into the PG. Why??

That's because of the strange behavior of the Ring and Pinion
Gears. For some strange reason these gears, aven of the same
ratio, quite often require differeant numbers of shims to get
the proper tooth pattern. W%ith the different ratios (3.08, 3.27,
3.55, 3.89, 4.11) it's almost always the case. With these
different numbers of shims, the Pinion Gear is moved forward
or back, which also moves the Pinion Shaft and the Governor
Gear forward or back, changing the position of our stop. That's
why you can't switch PG's from one Transaxle to another with
impunity. Sooner or later a PG will get bolted up to a Trans-
axle which has a Governor Gear stioking out too far and put
another PG in the junk pile. So, MEASURE, MEASURE, MEASURE.

On page 12 I have drawn out a simple method to measure
both the Governor Gears protrusion out of the Transaxle, and
the distance in to the Planetary asssmbly. The cardboard is
on the back of your note pad, the pencil is in your shirt pocket,
and the clothespin you'll have to borrow froa the wife.

51
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On page 12 on the upper left (Pig, 1) is a group of parts
from your PG which we can use to check out the Internal Running
Clearance before you put your PG together, We will assume that
you have parts from different PG's and aren’'t sure which ones
will go together and leave you encugh clearance for adjustment.

Part 'A' is the Planetary Ring Gear. I know it docesn't
go there, but we're going to use it to hold Part 'B' up off
the banch so when we place the PG housing over the group of
parts, the housing will clear the bench. Next, part 'B’', the
Front Pump Housing, is placed on top of ‘A’'. Part 'C' is the
Selective Thrust Washer. Measure it 80 you will know which
thickness it is. They come in two thicknessaes, or four depanding
on who's parts bock you read. wNext is 'D', the Low-Drive Drum
assambly, be careful of the two cast iron split rings on the
Pump Housing when lowering the Drum., Last is 'E', the Planetary
Gear Assembly. Ba sure the Low Sun Gear Thrust Washar is in
place inside the Planetary Assembly (the early type can fall
out). Wiggle and spin the Planetary Assemble to be sure it's
not sitting on the rim of the Thrust Washer.

Now, carefully lower the PG Housing down over the stack
of parts until it's resting on the gasket surface of 'B’', the
Front Pump Housing. Note: this gasket is about .016" thk.
and whether it's there or not, will have to be figured into
the Internal Clearance numbers.

Your stack of parts should look like the figure on the
upper right corner (Fig. 2) of page 12. The oil pan rim of
the PG housing should be clear of the banch. WNow the precision
instruments come into play. 1Insexrt the clothespin (best to
use just half) into the top of the PG housing until it is resting
on the hub of the Planetary Assembly as shown in the cutaway
portion of the figure. HWNow eyeball across the machine flat
surface and make a mark on the clothespin which lines up with
the surface. Sometimeas a helper can hold a flashlight on the
clothespin to make things easier. Recheck to get it right.

This procedure might sound crude, but remember the clearance
we are looking for is bigger than a spark plug gap and we can
se¢e a plug gap quite easily.

Next is the measurement of how far the Governor Gear is
sticking out of the Differential Housing surface. Refer to the
right lower corner (Fig. 4) of page 12. This figure shows the
plece of cardboard being used to measure that distance. A small
strip has to be cut out of the cardhboard to clear the oil seal
and the adjusting nut, as shown. The surface resting on the
machined surface of the Diff. has to be perfectly straight to
get an accurate measurement. This measurement is made without
any of the Selective Spacers.
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Be sure the Gov., Gear is down solidly against it's machined
stop and rechack to see that the mark is right on the money.
Now, using & perfactly flat surface arrange the clothespin and
cardboard as shown in the figure in the lower left corner
{Pig. 3) of page 12. The mark on the clothespin must ba higher
than the mark on the cardboard, if not, it indicates there won't
be any Running Clearance inaide your PG, This would be caused
by too thick of a Thrust Washer 'C’, or the dimensions of parta
‘D" or 'E' are too big, or both. Remaember that bunch of stock
numbers on the bottom of page 9 ? Pour for 'D', three for 'B' ?
And the Flange, which is part of 'D' had four different numbers.
That's a clue that there must be something different about them.
The repair books deon't say anything about this because as far
as they are concerned, you are suppossed to be repairing only the
yoar the book is concerned with.

Here's another “for instance™, let's suppose you have two
PG's to pick parts from. By using parts °'C‘', 'D', and 'B'; in
different combinations, you could come up with six different
meagsurements!! Quite possible, Virginia,

Let's go back to Fig. 3 on page 12 and your clothespin
and cardboard appear as drawn. The distance between the two
marks is the total clearance within the PG without any Gov.
spacers. Carefully transfer a mark from the mark od the
clothespin to the card, and measure the distance betwgen them
as accurate as possible. Leat us suppose the distance is 7/64".
(a hair undesr an 1/8"} There are two ways to figure out how
many spacers it will take toc narrow that down to a distance of
between .025" and .045". Pirst, a crude way. Place the cardboard
back on the Diff., Housing up against the Gov. Gear. S8tart adding
spacers on top of the Gov. Gear until they are within a spark
plug gap (.03%") of the top mark. OR, convert 7/64" to a
decimal (.109") and figure it mathematically Either way,
chances are you wouldn't have th? four or five spacers anyway,
If you used the Thrust Washer 'C’ which was only .050" thick,
you could replace it with a Washer ,076" in your stack of parts,
and gsin .026%. 'Then by adding three spacers, the clearance
would be right at ,035", the exact amount,

The big problem is, where is there a
supply of these rsar Gov. spacers? None of
the venders seem to carry them. The only
substitute I have been able to find, is using
cut down Pinion Gear Shims. The two thickest
shima, .015" & .018" will work quite well.
Their width has to be cut down to 1/8", to
keap them from rubbing the plastic Governor
Gear. The figure on the right shows a .013%"
shim being cut down, These modified shims
are placed on first, next to the Gov. Gear
and held in place with a stock spacer.
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By following all of the procedures as set forth in the
preceding pages you should have no trouble with assembling a
P.G. with the proper internal clearance, and understanding why
it is essential for proper lubrication of the dwindling supply
of P.G.'s. In researching this article, I have used three AaAiff-
erent P.G.'s, an early, a late and one from a Pontiac Tempest.
In the lower left corner of this page I have drawn the three
main parts which effect the internal clearance, with arrows
showing the c¢ritical measurements.

On the bottom is the Low-Drive Clutch Assy. with the Flange
removed. The measurement is from the Front Selective Thrust
Washer machine surface (in the cut away) up to the step the
flange seats on. The measurements were:

Early 1.444", lLate 1.448%, Temp. 1.504"., Por all intents,
the early and late Corvair were the same, The Temp. was about
.058" larger because it has one more plate than our Corvairs.

In the middle is the flange-Low Sun Gear Assy. which is
measured from the bottom of the flange to the top of the gear.
The measurements were:

Early 1.409", Late 1.455", Temp. 1.328". Quite a difference!
The late and Temp. had the raised X , (see ADDENDUM 2) the early
didn't, The Temp. is smalleyr hecause its Clutch Assy. was
larger. The early flange was oaly .100" thick, the late and
Temp. were .128" thick.

A The top drawing is the
Planetary Gear Assy. vhich is
peasured from the Thrust Washer
{in cutaway) to the top of the
collar. The msasuremants wera:
Early 2.430", Late 2,497,

Temp. 2.501". The reason the
oarly is so small is becavse it
contains a Thrust Washer only

| » 1l .035" thick, and the Late and

Temp. have a Needle Bearing .103"
R thick.

There may be other parts with
different measurements from these
L - so don't consider these numbers as

engraved in stone,

ADDENDUM 1, which follows is a
numbered list of the bushings and
thrust washers of the P.G..

l ADDENDUM 2, is a list from a
parts book, dealing with the Flange
‘R with the mysterious .
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oLl Pump Bhatt Turbine shatt Pinion shaftt

1, 4.203-6256246 Bushing, Froant Pump Body
2. 4.169-3779038 wWasher, Clutch Drum Selective Thrust .050"*
" 3779039 " " " " " 076"
3. 4.169-6257965 Bushing, Clutch Drum
4. 4.115-6255740 Bushing, Turbine Shaft Front
5. 4.164-6256259 washer, Clutch Hub Thrust
6. 4.176-6256857 %asher, Clutch Flange Thrust
7. 4.162-6255742 Bushing, Low Sun Gear 60-62
" 3886078 " 63-69
8. 4,162-3755412 Washer, Low Sun Gear Thrust .035" Early*
“ 3771838 Bearing, Low Sun Gear Needle Thrust .193" Late*
9. 4.176-6256160 Washer, Input Sun Gear Thrust
10. 5.447-6256075 Bushing, Pinion Shaft
11. 4.203-6256292 Bushing, Rear Pump Body
12. 4.176-6156827 Spacer, Governor Gear Thrust ,016"*

Note: The part names depend on which book you read.

* 2. vWasher, Selective are listed as .050™ and .076" in all the
repair manuals and a Canadian parts book. In our U8 parts hook
P & A 30 and Clarks Cat they are listed as .058" and .089", I
would recommend measuring them before use.

* 8, Washer; The early Washer, Thrust is bronze, .035" Thk. The
late is a Needle Thrust Bearing, .103" Thk. The early is
removable, the late can only be removed by disassembly of the
Planetary gear asseably.

* 12, Spacer, Gov. Thase are listed everywhere as .016" ﬁowovor

I have found quite a few which are .032". Here again: measure!
This may not be truve in all cases, but the ends of .016" spacers

look like this, (::::\ and the ends of .032" like this. <;::::

ADDENDUM 1



ADDENDUM 2

The ') Mystary
4.162 FLANGE ASSEMBLY, LOW SUN GEAR AND CLUTCH
1 6255744 1960/ALL PG
1961 /ALL PG-FIRST JOBS-HIGH CLUTCH/SUP 3782191
1 379%233 1961/ALL PG-AFTER JOBS
1962-64/ALL PG-HIGH CLUTCH-USED ON MODELS HAVING
AN STAMPED OM HIGH CLUTCH FLANGE
1 3863133 1965-69/ALL PG-HIGH CLUTCH LOW SUN

4.164 CLUTCH ASSEMBLY, TRANSMISSION HIGH
1 3787126 1960/ALL PG/SUP 6257769
1961/ALL PG-FIRST JOBS
1 3851626 1961/ALL PG-AFTER JOBS
1962-63/ALL PG
1964/500-700-900 PG-USED ON MODELS HAVING AN(®)
STAMPED ON HIGH CLUTCH FLANGE/SUP 3795251
1 3863132 1965-69/ALL PG
4.175 CARRIER ASSEMBLY, TRANSMISSION PLANET
1 3795244 1960-63/ALL PG/SUP 6257572
1964/500-700-900 PG-SEE NOTE
1 3795320 1965/ALL PG/SUP 3863131
1966-69/ALL PG
NOTE:WHEN USING 3795244 IN PLACE OF 6257572 ON MODELS THAT DO
NOT HAVE AN (X) STAMPED ON THE HIGR CLUTCH PLANGE ALSO ORDER
(1) 3795253 HIGH CLUTCH FLANGE AND LO¥ SUN GEAR ASSY.

4.175 PINION, TRANSMISSION PLANET
3 6255733 1960/ALL PG
1961 /ALL PG-FIRST JOB-1.204 IN LONG
1 3795248 1961/ALL PG APTER JOBS
1962-69/ALL PG-1.254 IN LONG-USED ON MODELS HAVING AN
(g)STAHPRD o THE HIGH CLUTCH FLANGE.
3 6255732 19600-69/ALL PG-GHORT
4.175 SHAFT, TRANSMISSION PLANET
3 6255736 1960/ALL PG
1961 /ALL PG-FIRST JOBS-LONG PINION-1.69 IN LONG
3 3795249 1961/ALL PG AFTER JOBS
1962-69/ALL PG-LONG PINION-1.74 IN LONG-USED ON
MODELS HAVING AN®S‘1‘MPED ON CLUTCH FLANGE.
3 6255735 1960-69/ALL PG-SHORT PINION
4.176 SPACER, TRANSMISSION PLANET PINION NEEDLE BEARING
AR 6255737 1960-69/ALL PG-1/2 IDx21/32 ODx3/32 THK - SEE NOTE
3 3751043 1961 /ALL PG-AFTER JOBS
1962-69/ALL PG-1/2x11/16x3/32 THK
NOTE: WHEN USED ON MODELS THAT DO NOT HAVE M@BTM&PED ON
THE HIGH CLUTCH FLANGE, THIS SPACER IS USED IN ALL
LOCATIONS FOR A TOTAL OP 15 USED. WHEN USED ON MODELS
THAT HAVE AN STAMPED ON THE NIGH CLUTCE PLANGE, THIS
SPACER IS U IN ALL LOCATIONS EXCEPT BETWEEN THE TWO
ROWS OF NEEDLE BEARINGS FOR THE LONG PLANET PINIONS
FOR A TOTAL OF 12 USED.
DOBS THIS ALL SOUND COMFUSING 7?7 Well, to the poor soul trying
to put together a P.G., it's closer to ispossible. If you c
figure out why some years the Flange does or doesn't have an?g)
and why, we'd be eternally grateful. We do know thaey change the
internal clearance, so MEASURE, MEASURE, MEASURE!1l

ADDENDUM 2
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THE 140 POWERGLIDE AUTOMATIC TRANSMISSION
by Robert Ballew

Everybody is aware of the 140 Corvair Engine, There are
reams and reams of articles, and pages of details, Tech. Tips
by the score, how to build it, repair it, improve it, etc. etec,
but, when I started to ask around ahout the special P.G, Tranms.
that it is bolted onto, all I got was blank looks!

The only information I could find on it was in the various
parts books which consisted of years and part numbers. The only
place I could find the 140 P.G. was in a Canadian parts book.

#3958608 1965-69/Al1 PG exc HP engine 1965-66/Sup 3866774
#3867293 1967/al11 PG - W/HP engine

That's how the lates were listed. The #3867293 is the 140
P.G. which is listed for 67, which didn't offer a 140 that year
excapt on special order. (Don't make much sense) #3958608 is
the late stock P.G., for all 110 & 95 Eng.s #3866774 evidently
was an early 65 P.G. (Note, info. only ©Parly P.G.s #3788375
were for 61-63 & #3857347 was for 64 only)

Next I tried the 0.8. 1960-1969 Corvair PEA 30 Parts Book
Dated Aug 1974 and it listed late P,G.s as follows.

64-67 CORVAIR,F.C. (exc 4/1BC).

68-569 CORVAIR #£3958608 1

That's it., Count them, ONE! Which seems to be only the
stock one, for the stock engines.

Tired of numbers? Here's some more. These are numbers
of parts which are made for the nystery 140 P.G. that doesn't
seem to exist in the U.S. Parts Book.

First the Canadian parts book,.
4.216 valve body assembly, tranmission main
#3870368 1965-66/A11 PG
1968-69/Al11 PG 'w/ HP engine w/ 4 carbs
4.256 Governor assembly, Transmission
#3878298 1965/Al11 PG /SUP #3870370
1966/A1l PG
1968-69/Al1 PG-w/ HP engine w/ 4 carbs

Looks like ‘there might have been two 140 Gov.s #3870370
was for early 65, and #38768298 for late 65 and later?? SMOG?
Now the U.S. P&A 30 parts book,
4.216 Body Assy, Valve
65-66 CORVAIR w/4/1BC
68-69 CORVAIR w/4/1BC #3870368 1
4,256 Governor assy.
65-66 CORVAIR w/4/1BC
68-69 CORVAIR w/4/1BC £3878298 1

No doubt about it, there are spacial parts for the 140 P.G.!
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Next, I went through all ths G.M., Chassis Shop Manuoals to
try to find 140 P.G. shifting speeds, or 140 P.G. front pump
oil pressures, or caution notes about 140 P.G.s assembly
pProcedures because of the different parts, but to no avail,

Letters to all the CORSA P.G. repair perscons got some
responge, but one day Santa knocked on the front door, in a
UPS outfit. And direct from the north pole (Frankfort, Ill)
arrived a genuine 140 P.G. Valve Body!! Part #3870368, complete
with the legendary dab of orange paint, contributed by none
other than the legendary Larry Claypool. That supplied me with
half the 140 P.G. special parts. I spent the next few months
disgecting Governors to try to find the special one for the
140. One from a 65 CORSA proved to be just another for a 110
Eng. Jim Craig supplied one he thought might be a 140, but upeon
disassembly proved to be another stock one.

Again Santa was at the front door, and 1 became the proud
ovner of a 140 Governor with the legendary dab of paint on the
end of the gear. Again, the gift of Larry Claypool. However,
it wouldn't allow a shift to Drive at any speed below 28 MPH,
no matter what, Something wasn't right about it. It didn't
matter, I was interested in what was inside, I wanted to sae
if the insides were different from the six or sevaen I had already
dissected. Yes Virginia, there was a differencel (And a Santa
too)

Now, according to legend, the 140 P.G. ia supposed to shift
to Drive later {higher MPH} that a stock P.G.. Also, when it
shifts back to Low it does it at a later (higher RPM) than a
stock P.G.. As to the paint dadbs, Harry Yarnell, a P.G. repair
person, reports he found a P.G. with a Purple dab on the front
cover, a purple.dab on the Gov. gear, and a orange-red dab on
the valve body. (could very well be a 140 P.G.) Another source,
Bob Kirkman sent me a Tech. Tip by Howard King of Corvair Houston
who states; "The 140 P.G. can be identified by a blotch of orange
or pink paint on the case. The valve body and the Gov. gear are
marked in the same way”.

The valve body I have has a dab of orange paint, and the
Gov. gear's end is painted a color I can only say is dark. It's
possible heat and age (30 years) have changed the colors. Or
possibly we men just don't know colors. One man's red is another
man's purple, pink or violet. It was also mentioned a 140 P.G.
wide open throttle shift to drive occurs at 5200 RPM instead
of tho usual 4800 RPM. 5200 RrRPM figures oant to 56.6 MPH in Low.
That's a wee bit high for an up shift, me thinks.

Now, let's get down to the 140 P.G. parts @I have, what
they look like, their dimensions, how they work, and what I
think they do. From here on I'm on my own with nothing to back
up the conclusions I am going to reach.
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The parts listed on page 1 which make & 140 P.G. a 140 P.G.
are a special governor and a special part in the valve body.
The scle purpose of thesa two new parts is to cause the upshift
to occur at a later {(higher RPM) mpeed and to cause the part
throttle downshift to occur also at a later (higher RPM) speed.
The later upshift could be done by a simple adjustment of the
throttle valve.adjusting nut, by increasing the T.V. oil
pressure. (see page 7-55, 65 book) That would .take care of
the upshift, unfortunately increasing the T.V. o0il pressure .
will result in an early {(not later) part throttle downshift,
which is not vhat we want in a 140 downshift. If we could do
it with a simple adjustment, there would ba no need for two
new parts, or different part numbers for 140 P.G.'s.

Before we go any further, {f the reader is not familiar
with the way the P.G. shift valve works, we will be shoveling
ATF against the tide; so here's a crash course.

The picture below shows a Shift Valve in Low. This is

the position it will be in when you shift the P.G. Manual Valve
t0o Drive and start to move.
v
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As you start to move forward in low, all manner of oil
pressures start entering the nine oil ports leading to the low-
drive valve and it's requlator. (the sguare thing on the right)
To confuse things to the max, all these different oil pressures
are variable. We are at the scene of a weird tug-of-war batween
two GANGS,
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The shift it to The keep it in
drive Gang. low Gang.
— 4
The Rear Pump The Front Pump
The Governor Tha Throttla Valve

The Detent Valve
The Set of Springs
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Things seem to be stacked against the "shift it to Drive
Gang"”, well not really, the Rear Pump and the Governor have
a little seacret. The Pront Pump's pressures are controlled
by the Pressure Regulator in the Valve Body, the Rear Pump’'s
pressure isn't controlled until it takes over the operation
of the P.G.. 0Until that happens, it's pressure can go into
orbit, much like a hydraulic jack can raise many tons.

S0, no matter how much the "keep it in Low Gang® seems to
have the “Tug-of-War" won hands down, the unregulated oil pres-
sure of the Rear Pump will prevail and shift the P.G. to Drive
no matter what. The only exception to that would be a badly
worn Rear Pump, or a malfunctioning Govermor. More on that
at the end of this article.

Now let us get this thing shifted to Drive. Using the
picture on page 3 and the letters as reference points, I will
try to do this as simple as I can.

You have fired up your Corvair, moved the P.G. Manual Shift
Lever to Drive, this directs oil pressure to three places; the
Low apply Servo Piston, the Throttle Valve, and port "A" of
the Shift valve, where it is stopped. The P.G. 18 now in Low
gear and that oil going to the Throttle Valve is modified in
pressure which is now called Throttle Valve (T.V.) Pressure
and is direocted to the port of the S8hift valve marked "T.vV.".
{(Your foot on the gas pedal is what modifies it, the further
you push the pedal down, the higher the pressure getsl) That
oil pressure can get as high as 47 PS1. (page 7-55, 65 Book)
This T.V. pressure enters the Shift valve port "T.v.", keeps
the Regulator up against the Low-Drive valve, and is allowed
to move to the spring area via the "U" shaped passage, and
applies it's pressure on the large spool of the Shift valve.

At this point in time the "keep it in Low Gang” has a set
of springs holding the Shift Valve in Low with a push of 12
Lbs, plus a "P.V." pPressure of, let's also say 12 PSI, (only
about guarter throttle) which converts to 9.4 Lbs of push, which
adds up to a total of about 21.4 Lbe of push., In order to shift
to Drive, the "shift it to Drive Gang” must come up with enough
oil pressure on it's side of the shift valve which will produce
more than 21.4 Lba of push.

As we start forward the Rear Pump and Governor start to
turn. The Rear Pump turns the same RPM as the Pinion Shaft
and because of gearing the Governor only turns $1¢ of Pinion
RPM, Output from the Rear Pump goes to the turning Governor
as shown on pages 7 and 8. Note: (You are not allowed to look
at the small circles above the Gov. drawings, wa'll get to the
140 stuff in a couple pages) Paga 7 shows Rear Pump oil pres-
sure building up in the 0il Tight Chamber and continuing oa
to the two ports "G of the Shift valve on Page 3.

61
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The oil pressure from the Governor via the two “G" ports,
is now pushing on the small spool and the large spool of the
Low-Drive Valve, and when it's push equals that of the 8Spring
and "T.v." push, the Low-Drive valve and it's Regulator will
slowly start to move to the right. (It is at this point the
Regulator starts to do it's job) You will notice (Picture,
Page 3) the.upper right corner of the Regulator has already
partially closed the "U" shaped passage. When this passage
is fully closed, "T.v."” 0il pressure is suddenly taken away
from the large spool of the Low-Drive Valve and this sudden
advantage for the Governor oil pressure, snaps the Low-Drive
Valve and the Regulator to the right, completing the shift to
Drive. This movement opens port "A" and closes port “C".

Back on page 4 para. 4, when you moved the Manual Shift
Lever to Drive, it {(directed oil pressure to: Low apply Servo
Piston, the Throttle Valve, and port "A" where it was stopped)
correct? Hcllg by the movement of the Low-Drive valve we have
closed port "C", opened port "A" and have nov allowved that oil
pressure from port "A" to go out port "B%. Bee picture below.
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Port "B" directs this o0il pressure to continue on to the
Drive apply piston and to the release side of the Low Servo
Piston. HOW's THAT??77? Yes Virginia, we now have oil pressure
on both sides of the Low Servo Piston at the same time! Not to
worry, that's how it was designed. When we applied the Low Servo
Piston it also compressed a rather strong sprEng. Since the
oil pressure which is now on both sides of the Low Servo Piston
is the same o0il, it cancels itself out and the spring which
was compressed will now release the Low Band, and ovr P.G. is
nov in Drive. All of this happens in the blink of an eye.

To complete our crash course of the Shift vValve, we have
to get shifted back to Low., I'm sure you can see there are
two wide open ports on the “Keep it (Shift it) to Low" side
of the Shift valve. The "T.v." and "D.V." ports.
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We have just started our trip and are in Drive at maybe
25 MPH, at about quarter throttle. Bearing down on us is an
18-wheeler! ¥e jam the pedal to full throttle through Detent.
This turns loose 47 PSI of o0il press. into the “TV"™ port AND
47 PSI of oil press. into the Detent Valve "DV" port. (Note:
the Detent Valve receives it's oil pressure from the Throttle
Valve oil pressure, that's why it's pressure is the same as
the maximum Throttle valve pressure} This double “whammy"
against the Regulator and large spool of the Shift Valve plus
the twelve Lb. push.of the Double Spring, overpowers the Gov.
push with ease¢, and we get an instant closing of port ‘A’ and
opening of port 'C' which exhausts the Drive Apply and Lov Re-
lease oil press. from 'B‘ out 'C', and we lan ck in Low. This
s known as a "Pull Throttle Thru Detent Down-Shift".

Now let's shift back to Low a different way. Change that
18-Nheeler to & 4-wheel Volkswagon. Instead of going to full
Detent, let's go from our quarter throttle to about half
throttle. The Shift Valve will do what’'s called & "Part Throttle
Down-ghift.” At half throttle the Throttle Valve will produce
about 24 PSI of oil pressure which amounts to about 13.6 Lbs
of push on the Regulator, plus the 12 Lbs of push of the Double
Springs. This push is a wee bit more than the Governor’s push,
and the Regulator and the Shift Valve slowly start to move to
the left. {see drawing page 3) We don't want "Slow", we wart
“Quick”, and to obtain that the upper right corner of the .
Regulator comes into action again. A short movement of the
Regulator opens the "U®" shapead Passage and allows the 24 P8I
of Throttle Valve pressure into the Double Spring area to be
able to now push on the Large Spool of the Shift Valve, The
Large Spool of the Shift valve having more area, the push now
jumps to 18.7 Lbs of push, plus the 12 Lbs of Double Springs.
This tips the balance, and a "Part Throttle Down-Shift"™ occurs.

I hope You're still with me. There's a lot more to it, but
this much is enough to help you under stand how the 140 parts
will change the shift timing, both "Up-8hift" and “Down-Shift".

The two parts changes which make a 140 PG a 140 are; a
#3870368 valve Body and a #3878298 Govervor.

We will do'the Governor first. There's a bit of aystery
here to begin with, The Canadian Parts Book lists an sarlier
140 65 Governor #3870370 which was superseded by the present
one, In all truthfulness I can't say which Governor I have,
Most likely I have the current 140 Governor, and I'm going
to go on that assumption.

On page 7 is a draving of a Governor turning at low speeéd.
Due to the horizontal position of the Gov. gravity is always
pulling at least one of the weights down, moving the valve to
the right, allowing Rear Pump press, to be routed to the Shift
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Chamber
The stock Corvair govarnor at very slow speed beginning
to build up pressure in the oil tight:chamber., ' This
pressure will move the governor valve to the left and
pivot the weights toward the inner stops allowing the
Exhaust port to open. This balance between o0il pres-
sure and weight centrifugal force will create governor
pressure which is routed to the "G" ports of the shift
valve. As spssd increases, so doas GOv. pressure.
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] The stock Corvair governor at 20plus HPH. The primary weights are

against cuter stops by centrifugal force. The secondary weights
balance between the left movement of the governor valve by the
01l in the o0il tight chamber, and the centrifugal force om it's
waights plus compressing the springs, Any excessive pressure is
exhausted as shown. This balance will maintain the proper pres-
sure for whatever speed the car is traveling. This variable oil
pressure ia continually routed to the shift valve "G" ports.

rPage ©
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Valve "G" Ports. When the oil reaches the Shift Valve it is
stopped at the Valve by the push of the set of Springs and any
T.V. or D,V. pressure present. At that point the Rear Pump
Preas. starts to build and that press. goes through the .030"
hole and builds up in the Oil Tight Chamber. This press, is
able to easily move the Gov. Valve to the left because of the
very slow spinning of the weights and regulating of the Gov.
oil press. starts,

As the car speed increases the weighta aspin faster and
centrifugal force increases, causing the Rear Pump to increase
the press. in the 0Oil Tight Chamber to balance things out., This
increased preas. is also transeitted to the S8hift valve. (what-
.v:r press. is in the 0il Tight Chamber also goes to the Shift
Valve)

At a Gov. RPM of about 800 to 900 (that's about 18 to 20
MPH) the heavy Primary Weights are stuck up against the outer
stops, held there by the centrifugal force of 800-900 RPM. The
Secondary Weights, together with the Secondary Weight Springs
take over the job of regqulating the Rear Pumps oil press. to
the S8hift Valve. (this is shown in the drawing on page 8)

You have most likely noticed in the circles, the 140 Weights
are smaller than stoock. Actually, they are 32.4% smaller by
neasurament. Because I haven't got a clue as to a formula for
figuring out Centrifugal Porce, I don‘t know if this 32.4% would
carry over to that much reduction in Gov. oil Press. to the
Shift Valve. However, we can say, because the Secondary Weights
are smaller it will take less oil pressure in the 0il Tight
Chamber to balance the Weights, hence, less oil press. will
go to the Bhift Valve at any given RPM. than a Stock Gov,

To get a better picture of the forces involved, I tried
the following experiment. I removed the Nylon Gear from a stock
Gov, and also the Gear from the 140 Gov., installed each Gov.
in my lathe and using a rod through the lathe head stock, pushed
on the Gov. Valve to move the Weights to the balanced position
vhile spinning the Gov. at a known speed (RPM). Prom this I
made up the graph shown on the top of page 10,

The numbexrs in the graph are not engraved in stone. To
begin with, the lathe is a product of mainland China and the
speeds (RPM) are questionable. To get the car MPH I have to
use the Chinese RPMs. Due to gearing, the Gov. turns 909 RPM
to the 1000 RPM of the Diff. Pinion Shaft. {(That is engraved
in stone) To get the numbers on the amount of push to get the
Weights in the balanced position, I had to use a bathroom scale
held in a vertical position up against the rod pushing on the
Gov. Valve. Trying to watch the spinning Welghts (the Gova.
had the covers removed) and also read the bathroom scale at
the sane time, left some room for some slight errors?
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Stock

Lbs, of push to get weights 18
in pressure balance position,

4

184 288 162 1182 Gov RPN 1940 BPM
4 6.3 16.7 26 Car MPH 42.7 MPE

Amount of P§I oil press. to equal ay bathroom scale push,

stock .9 &1 23 42 01l PSI 12
140 -59 1.5 18 37 o4l PBI a4

My lathe has only has 3 speeds (RPM), which are shown just
below the base line of the graph, together with the theoretical
MPH of that Gov, RPM. Above the base line I plotted in the
push needed to balance the Weights as shown by two dots for
the two Govs. directly above the RPM numbars, I connected each
set of dots, to show the performance of a Stock Gov, and a 140
Gov.,. The push numbers for 184 and 288 RPM were obtained by
using a postal scale, and those ounce numbers were converted
to decimals of a pound which ars easier to work with. Knowing
the push and the diameter of the Gov. Valve, we can then figure
the area of the Gov. Valve and coapute the oil PS5I press. which
equals that amount of push. These nuabers are added below the
graph directly below their respective RPM numbers,

Let's check out the performance of the Govs. at 1182 RPM.
(That's 26 MPH) At that RPM the Stock Gov. required 9 Lbs of
push which will produce 42 PSI of oil press, Let's assume that
at that speed, 42 PSI will shift us to Drive. Had we bad a
140 Gov, installed, we would have only come up with 37 PSI oil
presa. (8§ lbs push) which is not enough to shift. We will have
to continue to speed up until we can get 42 PSI out of our 140
Gov. Yes Virginia, that is what's called@ a "LATE UP-SRIPT TO
DRIVE”. ReqQuirement #1 for a 140 P,G..

I have drayn a horizontal dashed line through the 9 LD
dot on tha performance line of the Stock Gov. and extended it
through the performance line of the 140 Gov, At the point at
which it crosses the 140 line, that would be the theoretical
shift point of the 140 to Prive based on the situation abova,
As to what that speed would be, I won't venture a guesa.

That takes care of the easy one. Now, we will go into
the change in the 140 Valve Body which produces a “LATE PART
THROTTLE DOWN-SHIFT TO LOW". Requiremant #2 for a 140 P.G..
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Drawn below igs a Stock Low-Driva Shift valve in the Drive mode.
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It can be shifted back to Low in the two methods as daescribed
on page 6. ]1‘!

Drawn on the right is the Regulator TV
section of a 140 Low-Drivae S8hift Valve. 1
It looks very much the same as Stock.

I have marked the diameter of the \ , |
Regulator with an arrow line °'R'. '

If you compare this with the Stock T
Regulator, you can readily mee the

140 is smaller. The diameter has ks
been reduced .091", This will make R
it smaller and lighter, easier to : "
move, and result in quicker shifts! T 71 )
WHOOPS!]1 That's not vhat we want. %¥Ne )

want a later shift. True, it is light-
er and smaller, however the end which is
exposad to the oil press. of the Throttle

Valve, is smaller in area.(the area has been :
reduced 20.25%) Therefore, it will take 204 _more Throttle Valve
0il Press. now to move this smaller 140 Regulator in order to
shift our P.G. back to Low during a PART THROTTLE DOWN-SHIFT.
That extra time of press. build up will result in a later down-
shift back to Low for this smaller 140 Regulator.

However, the FULL THROTTLE THRU DETENT DOWN-SHIFT resains
the same as the stock shift. How's that?? Using the 140 draw-
ing you can see both D.,V. and T.V. ports ars wide n. If we
only have press. enter the T.Vv, port, it would ba e SAmO as
above. At Thru Detent Throttle we have the full 47 PSI entering
both ports. The 204 smaller size Regulator would have little
or no effect on the shift timing. As a matter of fact, if yoo
study the picture real close you can see 47 PSX is on both sides
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of the Regulator and tend to cancel each other ocut. The 47
PSI of the D.V. press. pushing against the Large Spool of the
Shift Valve is what starts things moving to the left,

Ny drawing isn't exactly to scale but the upper right hand
corner of the Regulatcr will open the “U" shaped passage port
a fraction of an instant before the left uppar corner of the
Regulator closes the D.V, port. Allowing the 47 PSI of the
T.V. to be routed into the spring chamber of the Shift Valve
and complete the down-shift with the help of the 12 Lb push
of the Double Springs and complete the shift to Low.

How come@ it's normal in this shift but has to be late in
the PART THROTTLE DOWN-SHIFT? As best as I can figure out,
during the Pull Throttle Thru Detent Down-ghift, you have all
four Carburetors fully wide open with a full shot of gas from
the two accelaerator pumps, plus the jump in RPM between Drive and
Low, thus there's little heaitation in this 140's acceleration,
80 there's no need for -a delay. Bowever, in a Part Throttle
Down-8hift you only have twe Carburetors partially open and
not much c¢f a gas squirt, and the 140 not known to be too great
at low RPM's you would want a bit of a pause before the shift
to allow the 140 to gather itself together.

{Kote: The above paragraph is entirely ay own reasoning, HNone

of it is in any publication that I can find. I base ay reasoning
only on the fact that after the 65 140 came out, GM changed the
Camshaft in the P.G. 140 and even went so far as to retard the
Valve timing of the Engine 4° to get a little more power at

the low end. This retarding of the valve timing was done at

the Crankshaft Timing Geax, Which makes for total confusion

if you're trying to figure out Crankshaft and Gear Part numbers.
See; CAMSHAPT CHATTER, CORSA Communique, Oct. 1978, by Bob Helt
for an indepth study of 140 Engino Camshafts.)

We have covered the 140 Governor with the Lighter weights
and wvhat it does, and the 140 Low-Drive Shift valve with it's
smaller Regulator and what it does. I can only assume that
in 1965 when the 140 Engine came out and some of them were hooked
up to P.G.'s that these two changes of the P.G.'s ware deamed
necessary at the time. Since then nothing has been printed
anywhere regarding thaese special P.G.'s or their special parts.
It may be that the Camshaft change and the 4° retard of the
Valve timing corrected the lack of 'Go' in the 140 at low speeds.
Bowever, if it 4id, why then do the later Parts Books still
carry the spacial 140 Gov. and the special 140 Main Valve Body,
when so many other parts we still need for cur stock Engines
have bean dropped???7?? It's a Puzzlementi!

I mentioned on page 4 about a malfunctioning Governor which
could screw up the shift to Drive. Here are two malfunctions
that can cause erratic shifting also in a stock P.G. Governor.
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The drawing below shows the Governor Valve, it's Body and
part of the main P.G. housing the Gov. is mounted in.

- BReat ofl
Exheavet Port Shift Valve MI':W-M!!
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The parts marked 'A’, 'B', 'C', & 'D' are part of the main
P.G. housing in which the Gov. Body and Gov. Valve rotates.
The Weight Assys. and Cover which would be on the left, are
not shown. The drawing shows both malfunctions at the same
time. First is at the Nylon Gear. Due to heat, ©0ld age, drying
out, or just plain wear, the gear is no longsr a press fit in
the Gov. Body. As you know from page 7, oil press. from the
Rear Pump is directed thru the tiny .030" hole into the 0il
Tight Chamber. O0il press. builds up there, at low speed moves
the Gov. Valve to the left and exhausts any excess oil press,
As the drawing shows, the oil is leaking passed the gear.
1t only takes .002" of locseness to allow more oil to leak cut
around the Gear than can be pumped in thru the .030" hole.

Because of this leak, press. can't build up in the 0il
Tight Chamber to mave the Gov. Valve to the left to exhaust
any excess oil press. This results in PULL Rear Pump oil press.
being routed to the Shift valve at all times. This means an
extremely EARLY shift to Drive most of the time.

The second malfunction is a worn Gov. Body shown as a leak
on the left. The section marked 'E' ig the P.G. housing which
is aluminum and the section marked 'r' is the Gov. Body which
is stesl. 6Etrangely enough it is the STEEL Gov. Body that wears
more than the aluminum, The P.G. aluminum housing bore for
the Gov. stock size is .801" shown at 'E'. The stock size of
the steel Gov, Body is .800" ghown at 'F'. I have found P.G.
housings worn to as much as .803+", and Gov. Bodies worn to
.789+"11! That's a leak-area of .013"., What this hemorrhage
of lesaking ©0il will do is bleed off the Rear Pump oil press
that is supposed to be going to the Shift Valve to complete
the shift to Drive. You would end up with an extremely LATE
shift to Drive most of the time.

Both leaks at the same time? I won't venture a guess,
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During the writing of this Epic, I have bean throwing numbers
around with abandon. On page one are listed many part numbers
which are listed in the Aug, 74 Corvair P&A and the Canadian book
is "Parts Cataloque™, No, 691R, Revised Edition, Fab. 1970,

G.M. of Canada Limited.

Early on I mentionad 47 PSI as the max. press. of the
Throttle valve (T.V.) (page 7-55, 65 Book). This pressure is
variable as the adjustable nut on the shaft which compresses
a spring which pushes on the Throttle Valve to create the press.,
is not adjusted exactly the same on all P.G.s. Using 47 PSI
as a constant makes things a little easier to explain. Also on
the same subject, saying 1/4 throttle would not in all cases
be 12 PSI, nor 1/2 throttle be 24 PSI. They would vary just
as the 47 PSI would. Not a great deal, only a very few Lbs..As
a constant they are easier to understand and explain,

The set of springs in the 8hift Valve I mentioned on page
4, para. 5, I 4id coma up with a exact numbar. Using a bath
scale on my drill press table and compressing the springs to
their working height with the drill chuck I got a reading of -
12 Lbs. of push for the springs. In that same para. I said "at
about 1/4 throttle, wa get 12 PSI of Throttle Valve pressure.
which converts to 9.4 Lbs of push”. how did I come up with that??
To keep from overloading the reader with numbers and formulas,
in this article T have skipped the calculations throughout.
Otherwise, In each instance I would have had to write the
following, and this thing is long enough already!!l

“At about 1/4 throttle we produce about 12 PSI of Throttle
valve (T.V.) oil pr.lsuro. This oil press. enters the Shift
Valve, through the ‘U' shaped passaga, intoc the spring chamber
and up against the Large Spool of the Shift Valve. To coanvert
this 12 PSI of oil press. to Lbs of push, we measure the spool’s
dismeter, which is .997%. rrom this we have to figure the area
of the Spool in inches. The formula is, Pi R sﬂuarod, so0 .997"
divided by 2 = .4985". .4985" x .4985" « ,2485 .2485" x
J.1416 = .7807 8q. In. (The Area) We now nultiply .7807 84q.
In. by the 12 PSI and we get 9.368 or 9.4 Lbs of push fron the
12 PSI of Throttle valve Pressure."”

Having to do this every time, well, I think you get the
idea., I have done all of the converting direct from the first
number to the final number in this article. One can go from
any PS1I to Push, or Push to PSI, or anywhere in between. Also
from difforoncon in sizes expressed by increases or decrsases
neasured in pcrcenta. If you disagree with any number in this
article. or can't figure out how I came up with one, feel free
to write and I will gladly answer.

Robart Ballew



Robert L. Ballew
74084 Serrano Dr.
29 Palma, CA 92277

24 Jan, 1997

Bob Galli
5000 Casmcabel Rd.
Atascadero, CA 93422

Dear Bob,

Here's the little three pager on the homemade 'Booster’
valve prpjcct. Thought you might like to.gee what T ended up
with, I didn't try to draw a bonch &f drawings showing how
to make them. I figure if someone try's to make a set, thaey
most Jikely ara a better machinist then I ax an . 1 was
going to send Art Eller a homemade booster and bored out small
valve body to chack out, but heard his P.G. tester outfit is
down. .1 have since dpcided to build up one of my own. Just
what 1 need, anothar big piece of eguipment to clutter up the
garage.

1 have an BO H.P. engine apart and in the process of clean-
ing all the parts, and an @arly Diff, apart and cleaning up those
dirty, dirty parts. .8a far becauses of the parts washing I, now
have the mother ot All colds oy flu or a grand Gombination of
both.

I‘n sort of honse bound right now, but spend my time perf-
ecting my plans. ie. Wheels to move the thing around; distance
from floor for P.G. changing, drain buckets, etc.; apeedo connect
(early Diff.); How to lock up 4iff. carrier to attach some sort
of disk brake to one late axl. yoke to load P.G. operation;
vhere to put battery; gas tank; dash; press. gauges; should brake
be hand or hydraulic, etc., etc, étc.

This thing will be portablc ‘and will be built to fit into
my Brier for tranaporting, I've got an "A"™ frame for my dunnie
for putting it in and out of the brier here at homs, haven't
the fainteat idea how to do.it on a job somewhera. My original
idea vas to move it to some one who has a number of P.G.s and
run them all through together. (however, not in the Brier,
out in their back yard.) Going to have to figure out how
to seal up the diff. open end when there isn't a P.G. bolted
up to keep the Brier clean.

I'm beginning to wonder :lf. I'11 ever get the darn thing
built. I figure as long as I'm going to be fooling around with
P.G.s, I might just as wall have the means to test out any bright
ideas I come up with.

Happy Corvairing

g
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to the late size as possible. The early sizes were "B" .588"
and “C" .417", Tha late sizes are "B" .653" and "C“ .485".
The only drill bits I could come up with cut here in the middle
of the desert were a 5/8" .625" for "B"‘ and a 31/64™ .485"
for “C", which is the correct size for "c" the Low-Drive boost.
I modified two early small valve bodies vsing these two sizes,
{(The bore for "B" (reverse) was .028" too small, but I didn't
think this small amount would hurt, after all any increase in
size over the early would ba an improvement) Thase two bores
moat ba perfectly in alignment with sach other.

NOTE: I have since acquired a 21/32" .656" drill bit which
I will use for “B* in the future.

The next step is to fabricate a new 'Booster Valve' to

fit the bores wa have drilled. This of course will take a latha,
{My lathe is from China, and of the poorast quality of any piece
of aquipmant I have ever sean, and sinca I hava been able to
nake a passable valve on it, I figure any onsa can do it) The
perfact plece of hardware to make the valve out of is a class

#8 1/2" bolt 3" long. The thrsaded part of the bolt is chucksd
in the lathe chuck, and the valve nade out of the head and body
of tha bolt.

I started with a couple of common hardware store bolts
to practice on, but the cheap material and {wpurities was more
bother than if I had started with the class #8 bolts in the
first place. The class #B8 bolts are harder but they machine so
muoh better and cleanly. Plus, I think they wiil last just
as long as the stock valves. I try to fahricate the home made
valve as closae to .001" clearance as possible, it all depends on
how precisely the two bores are in alignment with each other.

A little hint, machine tha small grooves in the piston
barrals before cutting the narrow neck. I ruined a real  good
one before I figured that ocut. (yes, I'm a student machinist)
I have been told that the grooves create a sort of turbulence
which tends to help seal off any oil which would otherwise flow
by a plain surface.

In the event, ycu are modifying a 1960 valve body, thcy
have a pressure limiting valve (Ball) located at 'D" and °‘E°
which is set to release any pressure over 160 PSI, Since we are
modifying thesa earlies to late pressures and the new reverse
pressure will be almost 200 PSI, it would defesat ocur purpose.
What I have done to eliminate that, I have driven out the split
pir, removed the spring, threaded the hole to 7/16™ X 14 TPI and
screwed in a corxect length of 7/16 X 14 threaded bolt (Slotted
head) snuqly against the Ball toc hold it in a sealed position
and drilled a hole for the split pin which goes through the
existing hole and the bolt to keep it snug against the ball.
Only the 1960 or possibly some early 1961's have this pressure
limiting valve. .
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At this point you will have higher front pump pressure in
your P.G, and this will upset some of the early P.G. functicns
to a certain degree. Shift timing for one., Shift timing is
determined basically by the difference in the two pumps
pressures., The rear pump is still at the early pressure bacause
it still turns at the same RPMs as before, but the front pump's
pressure has been 'Boosted’', so it will resist the shift to
Drive until the rear pump can build up to that preasure, which
regquires a higher speed. 1In other words, you will have to
accelerate to a higher speed before it shifts to Drive. To
get things back close to normal, you will have to 'adjuat’ the
Throttle valve adjusting nut (in the valve body) by turning
it in a few turns until the shift is back to what you consider
normal. OR, if the speed of ghift can be lived with, you can
leave it as isg.

There is another function which could cause trouble down
the line, (in our modified early P.G,) but I'm not sure how
serious it is. The Low band is supposed to releass at the exact
instant the Drive clutch applies during the Low-Drive shift.
Since we have 'Boosted’ the front pump's pressure it will apply
the Drive clutch a fraction of a second sooner because of this
pressure, howaver the Low sarvo piston is released only by the
same return spring as before. This spring has to push the oil
out a hole in the transfer plate to get the Low band released.
On the late P.G.'s they solved this problem by enlarging the
hole in the later transfer plates thereby speeding up the Low
release, 0Of course, for every action there is a reaction, and
this larger hole tended to apply the Low band in a harsh down
shift while slowing down at stop signs.

To remedy this, a Downshift Timing valve was added. 1It's
a little round metal cylinder containing a steel ball and spring
which controls the oil going through the larger hole in the
transfer plate. Allows quicker release, but slower apply. It
is located in a predrilled hole next to the low servo piston.
The early P.G.s (60 to 63) didn‘t have this valve.

In our eaxly P,G. that we are modifying it would be best
to enlarge the transfer plate hole ORLY if a downshift timing
valve can be found and installed. (T don't imagine there's
a big supply available)

~ There were other changes between early and late P.G.'s,
notably different springs, but I think the early springs will
work all right in a P.G. modified as I have recommended to .
increase the front pump pressures. As time goas on, and folks
add 110's and 140's to their Corvairs, but using the origimal
P. G.‘ there has to be a way to prolong the life of the old
P.G.'s., Our P.G. repair folks should take note of this and
I hope this article will be of some help.

Bob Ballew
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Equipment and tools needed: by Bob Ballew of
Plat file 7. 9/32" twigt drill
Bench vise 8. An elec. bdench grinder
Hacksaw frame 9. Gas welding set, or silver
Two hi speed molybdenum aolder torch
12"x32 teeth hacksaw blgdes 10. Sarewdriver
1/8" steel pipe 2 3/4" leng 11. Two #6202 minasure hose
3/8" drill or dArill preas olamps
File the shoulders of the hole end as shown, so the ball end will
have s free movement of 1 3/4". "
. ] —17%
/-FI,C s
— ] 1]
= LYy

Pull the ball end out %o its 1 3/4% of travel.

Holéd there with

clothes pin or small clamp a0 the imner osble will not move during
hackesawing.

Important:

Firat cut.

@ﬂ-—s'-;'(r

The location of the coupling must be higher than the
height of the torque converter, otherwise there will

‘be an oil leak at the coupling.
The best location 1a about 8" from the control.

Let us suppose wo are going to shorten the aable 30",

To locate the firat c¢ut, proceed as follows.

Te be cut ouh.

e

30"

= |

Measure from the hole end ahoculder 8" snd make a mark.

Measure the 30" to be scut out end msake s mark.

Yeasure

an additional 1 3/4" and make the merk for the first ocut.
(The 1 3/4" will be made up for by the length of the

coupling.)

3. With the ball end pulled out and beld in place, and the cable hounsing

in & vise gt the first cut location, we are ready to saw the housing
and inner cable.

You muat use & high
An ordinary hacksavw

strokes.

After the out, when
shonld stiok out of
ball end seotion to

the cut end of the
one asda

srood molybdenum blede with 32 teeth per inoh.
blade won't out 1it.

S0 cut sway with long firm

the bDall end is puahed in, the Iinner ocable

housing 1 3/4". Lay the

2

e

101y “ 8 V0

c— M T ‘JJ\‘J-P[I""I MMz o= v it
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8. Take the hole end seotion, push the hole end imto the housing
up to the filed shoulders; end then carefully pull the hole end
- out exmotly 1 3/4%, end then 1/8" more. Using a clothes pin or
clamp, hold the imner oable s0 1t will not move during sawing.
204 c.,+ wcdz

. e i 8" *rf( 30° %;}'L-

(The extra 1/8' 13 & ssfety facotor which most likely will be ground
off, but if 1t 1s needed, it will be there.)

6. With the hole end pulled out 1 3/4" plus 1/8" and held in place,
snd the cebdle housing in a vise at tgo 2nd ocut location, saw thru
with the specisl hi speed haoksew blede. (You might need a new
blede by now. That ceble housing ie hard, herd, hard.)

7. If everything hes been properly dome up to this point, the inner
oable: cen be pushed out of the cut end of their housings st lesst
1 3/4" on both housings.
NEXT: WE MAKE UP THE COUPLING.

8. M¥ske up s 1/8" steel pipe 2 3/4" 1ong as por draw
(You can buy s 4" long pipe nipple and cut to alge.

Cobin haté  le—— 2% ——} /';’:.‘;,‘ 6{31

afher +he R T Y]

ends are - - --E —n exactly
dvitled o oz Y227 2077 /i rorry y' —
mille 2

] -
A 41— g
9. Attach the shifting oontrol to csble seotion and lay on the work
bench with the control on the left. Place the nhirting control
in the neutrsl position. The inner onblo should be aticking out
of the cut end of the housing about 5/8". Plsce the end of the
housing in half of the coupling ss shown:

I:_T-T"*'—’IQ‘;:: B i

Phrcr Jl'il'lnct_

I» EhJ shoold +¢uc‘\ for Neut -
Ncu*nl of J:L'u f’acaﬂon‘-- sotval

Place the ball end of the houaing in the cou ling ag showm. Push
the ball end in until the bsl) 1s exaoctly 1.49" from the shoulder
88 shown. The ends of the inner.cables should just touch at the
locstion shown. In the event these messurements can't be met
exectly, you will have to grind on one or other of the houeings,
or one or other of the inner ocsablea until the measuremente ere .
exsot.




10. BRemove the coupling half. Remove the shifting control usnbly..
Pull the cut ends of the immer cables their full 1 3/4™ ocut of the
out ends of their housings. 8Slide a smsll hose clamp on each housing.

Lay the cabdble out on the floor to weld the irmer ocablea together.
After the weld, don't try to move until the coupling is atteched.
Using s small flame, brate or silver solder the inner ends together.
File or grind the weld down so it will slide freely inside the

coupl ing.
11. Slide the soward esch osher until chog.u-o 1 3/4" apart
end In.tall the tt mu of the coupling sure the csble

hous e sre in the 1 drilled out seotions of the coupl
Instell the top balf and then slide the olasmps over the ¢ in¢
ends, and tightenn. Attach the shifting ocontrol and shift 1¢

all poaiuom to gee if the osble works without binding, oto.
The key measurement is in neutrsl with the ball 1.49" ewsy from
the shoulder as in astep #9. If this messurexzent 1a right, ell
positions are righs.

12. The last step is to get each end in slignment with the otber for
proper inatsllstion. Bolt hole 45°

Flat vp. o bhe lefi~

Lz e ;

To rotate cable, loosen olamps on coupling. Rotste housing to
proper position and tighten clemps.

You d4id 1¢!

Bob Ballew
746684 Serrano Dr.
Twentynine Palms, Ca. 92277
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Electric Fuel
Pump Update

Tim Paimer

Some 1] years ago my brother and |
wiote an article on the installstion of a
Vega electric fuel pump in the Corvadz 1
sin happy to repost that the original
installation provided many years of ser-
vice and was stil working just fine when
oy brother sold the caz [ recontly per-
formed the saroe operation on our 1962
Monza coupe using the original article as
a guide. Here 's some updated and eddi-
tHonal information.

The cocrversion works on all 1961-69
Corveins except the trucks. [ tried to
urake the setup work on my Bampside
but the truck fusl tanks are just too
oddly shaped and the sending unit open-
ng is on top of the tank. An external
inbine pump will work.

One detail left out was the part oum-
ber for the fudd pamp. The AC part num-
ber is EP30. The cost is now $40 to $50
depanding on the brand. The pump it no
longer a stock ftem in most parts stoces.
It ia & warehouse ftemn you cam get in a
day or so.

The article mentioned the use of a fusl
pressure reguiator. The EF30 pump |
recently used s rated at 4-5 pst. That is the
sama pressure the 1961 Shop Manual Hsts
for the pressure of the stock mechanical
fuel pump. { have 4,000 miles on my recent
conversion without the ase of a regulazoc
it seems 10 work fine with no signs of
pushing past the peedle and seat.

The use of clamps on the hose
between the pump and sending unit ks a
must to prevent the pump from twisting
on the sending unit causing the pump
not to it on its rubber bamper. It will
cauge the pamp to transmit more potse.

[ did not use the plug made by Clark’s
to B the stock fusl pump hole. L used a
one tnch freeze plug om a local parts
store to svoid having one more place to
leak odl. It actually looks befter

1 bent new fuel Hines and roated them
in the forward part of the engine com-
partment since they 0o longer had to go
10 the mechanical fuel pump. This cleans
up the eppearance of the engine com-
partment and gets them away from the
fan bell

une 1998

Electrically, the pump dshould be pow-
eved by a source that is on when the key
Is in the on position, but not on when in
the accessory position. »0 you are not
pumping foel while you sit in the car lis-
tening to the radio. A safety shutoff for
the pump should be instafled also to shut
off the pump in the event of & crash.
Thixe are two ways L0 accomplish this
One s with the we of an oll pressure
switch that has an extra sot of contacts
that won't allow the pump to run unless
there i» ofl pressure. The disadvantags of
the oil pressure switch is the engine has
to crank a littie bil to build of] presnre
befoee the pump ls allowed to pump, plas
you have to run wires from one end of the
ong 1o the other. The other method ts to
use an impact switch. This is & bell-in-
cup thet on impect or rothover spills the
ball, breaking the circuit. They can be
rest with a little bution They are naed
In most late model cars with foad injec-
tion. The one | have s from a Ford. Ford
mounts theirs in the trunk of the ca
buried in the fonder

Make Early
Coupe Quyeter

We use our newly d 1963
Monaa coupe and an y
Monza sedan to in national
auto tours. Both cars are rides to
“Ses the USA™ oxoept the '63 had

ocoupe had little or no effect
investigation found a considerable
amount of noise coming through the
intarior trim panets below the resr quar-
ter windows on the coape.

| had extra jute rug pedding which 1
cut and placed behind the panes. J cut
them (0 fit just inside tha nails, and had
ao troubls installing the mow-thicker
panels.

We road tasted & on a 2,400 ruile tour
to and mround Laughiin. Nevada this last
March A fun tour was made even better
with 2 nOW quieter 63 Monza coupe.

Powerglide
Timing Valve
Bob Kirkman

A vohicle was brought co me with all
the symptoms of a broken E-dip in the
automatic transmission. When |
removed the valve body. something
about the size of a stack of eight nickels
fell out. It was an encapsulated check
vaive that shoald reside up in the alo-
minum cage. But which way should it go
back in?

A ssarch of the perts catajog and shop
manuals showed nothlng. 5o | opened up
an untouched 1960 Powerglide 1| had
stored in the garage. When the valve
body was removed, there was no check
valve at alf Stumpedt

Then | called the design enginecer for
the Powesglide. Retirad, but only a focal
phone call away. He waid that it was a
downshift timing valve. and thst the

end faced up, and the end with

the bent-over Ongers (aced down and

ed on the valve body. This enginees

with total recal, suid the timing

valve was put into the 1963 Powerghide

and all subsequent yesrs. His explana-

ton was, a4 | later found (wards enly. no
picture), in the 1964 Shop Manual:

“A downshift timing valve is now wied
ln the transmission assembly on all
engine models. The use of this valve is to
improve the quality of closed throttle
downshifts”

What if you leave it out? Maybe not
much, except more of a bump into low
range on a coast-down. unforced down-
shift.

wro“"lf.h.b"’*

ve ™




The DOWN SHIFT TIMING VALVE, the COMPLETE STORY

25 June 1998
by Bob Ballew
This strange little valve showed up in the 1964 CORVAIR P.G.
automatic transmissions. (However, I did find one in a Pontiac
Tempast 1963, but the valve body had sO many early parts I'm
of the opinion that P.G. had been swapped from an early Corvair
and the Tempest stuff, including the Timing Valve had been in-
stalled in that early Corvair casgse.) According to my 1963 Motor
Manual the 1963 Tempest P.G. had a Timing Valve and also a press
ure test plug for Govexnor pressure on the side of the case belos
the Governor, and this case didn't have that. The 1964 date for
the Corvair P.G. Timing Valve only has two clues, the first
time it's mentioned was in the 1964 Chaasis Manual and Two, the
nesd for it in a Corvair P.G. was requirad with the appearance
of the new higher ATF pressures and about a dozen new parts
for that year including a new Transfer Plate which had it's
Low Servc apply port enlarged 192% 11t1

You can check out your high schocl math on that one. The
apply port on the 60-63 plate was .108" dlameter and the 64-69
port was enlarged to .184". You have to figure the ea of the
ports to figure the percent of enlargement. At any rate, that
bigger port is what caused the need for the Down Shift Timing
Valve to be installed in the Corvair P.G.. The larger port now
caused guicker and harder shifts down to Low espacially at stop

signs.

Why then, was it enlarged? You say. That is another story
that would require another article as big as this one, Yocu'll
have to trust me on that one, all I can say is, it was required
by the naw 1964 higher ATF pressures, Now don't ask me why then
did they increase the pressures. THEY BAD TO, that's why!!

Eaough of that, what follows will require the use of the
drawing on page 4, 50 you might detach it and lay it out in a
handy spot and follow along. That trouble maker large port is
on the right side of the drawing marked as °'64-69 Large Hole’'.
The bDown Shift Timing Valve is about in the center and to get
things going I want you to imagine it isn't there. We will go
through all the functiona of the parts shown on the drawing from
atarting to move, going fast enough to shift to Drive, slowing
down at a stop sign and closed throttle down shift to Low,

We fire up our Corvair, put the Manual S8hift Valve in Drive
which sends Main Line oil pressure {the arrows with the dots)
to three places. Ths Low Servo Piston, the Throttle Valve and
to the Low-Drive Shift valve where it is stopped. The oil

going through the '64-69 Large Hole' I might add, quite briskly,
pushes the Low Servo Piston up, compressas the Return Spring
and applies the Low Band. We have the Manual Shift vValve in

Drive, the P.G. is in Low, and away we go. At a little over
20 MPH the P.G. shifts to Drive. 1'm not going to even try to
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explain how the Low-Drive Shift valve works, only to say that the
Governor sends oil pressure to it to signal it's time to shift

to Drive, S0, the Low-Drive sShift valve shifts to Drive and
sends oil pressure (the arrows with the dashed lines) into the
Valve Body and up and down, and up and down through the P.G.
Housing until it reaches the area above the Low Servo Piaton and
is stopped. During the 0ils up and down travels part of it is
sent to apply the Drive Clutch, so now we better dang well get
the Low Band released ASAPI!]

Now remember we have M.L. oil pressure still pushing up
on the Low Servo Piston and now Low-Drive Shift valve oil
pressure is pushing down at the same time. O0il decesn't comp-
ress very well and the oil below the Piston has to get out of
the way. Not to worry, both the dotted arrow oil and the dashed
arrow 0il are the same oil and their pressures cancel each other
out and now our trusty Return Spring which was compressed when
we applied the Low Band comes to life and is abla to push the
oil below the Piston around in a circle to replace the oil above
the Piston releasing the Low Band. (now that's clever)

Now we're tooling down the road in Drive and there is a
stop sign ahead, foot off the gas, slowly apply the brake and
just as we get to the stop sign; a BONE J%QQIHG shift down to
Low. {remember we are doing all this so far without the Down
Shift Timing Valve present and with the 64-69 Large Hole)

Let's kick a few numbers arvund. I got to wondering how
long it would take to fill a gallon can through a hole the size
of the 64-69 Large Hole. I made up a fitting to go on the end
of my water hose and with a #13 drill (.185" pDiam.} drilled
a hole in the fitting. The water pressure here is a hair under
70 PSI and then with my truaty stop watch, empty gallon can,
water hose I tried to turn on the faucet, punch the stop watch,
aim the hose and keep the water can from flying over imto the
next yard! To make a long wet story short, I did get the two
numbers I was looking for.

The time for the 64-69 Large Hole it only took 11 seconds,
and the same test for the 60-63 smaller hole took 26 seconds.
I then figured how much oil it would take to move the Low Servo
Piston to applz the Low Band. I figured the Piston only had to
move about 1/4" inch. That would take 1.7 Cu. In, of oil. RNRow
if there was absolutely no resistance we could gat through the
large hole encugh oil to move the piston that distance in 1/12th
of a second. The time for the smaller early hole was 1/5th of
a second. Of course in real life with friction and resistance
compressing the Return Spring it would take much longer for both.
The point is, the new late larger hole would apply the Low Band
over twice as fast as the early hole with a resulting bone jar-
ring down shift at any stop sign.

Now we will put the Down Shift Timing valve in place to
see how it contreols this harsh shifting. It would be logical
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to install the Timing valve in front of the new larger hole, it

would be but that's not where they put it,

The only reason I can

think of as to why it didn't go there is the fact there ain't no

room there.

The location it ended up in is really trick, Instead

of controlling the oil going in, it controls the oil coming out,

cage inside the Timing Valve.

-
o

g‘),’ 0
or=tle=o0
O{O\o
::‘f "‘".g
o] [t]o

Since you can't compress oil, controlling the
oil being pushed out in fact controls the speed
of the oil going in therefore controlling the
speed of the applying of the Low Band.

On the left you will see a cut away drawing
of the Down Shift Timing valve, The first event
that took place which concerned the Timing Valve
was the shift to Drive. That shift by the Low-
Drive Shift Valve sent oil {dashed arrows) to the
Drive Clutch and through the Timing valve to the
upper chamber of the Low 8ervo Piston to release
the Low Band ASAPI! To get that oil passed the
Timing Valvae ASAP there is a steel ball held in
place by a very light hair spring located in a
The steel ball is moved aside

quite easily and the flow of oil can get through without any
slowing to release the Low Band to make the shift to Drive.

b Q000000

pO0O0O0OOOO

The next drawing shows how the Timing Valve
slows the oil flow controlling the speed of Low
Band application wvhen slowing for a stop sign.
This function is it's main reason for being.
Remamber we are now controlling the oil being
pushed out of the area above the Low Sarvo Piston
and thereby indirectly controlling the speed of
the Low Band application. 1Indirectly or nmot, it
gets the job done. As you can see the oil this
time is going the other direction and instead
of pushing the steel ball aside, it seats the
ball firmly in place sealing off the large hole.
Alongside the ball there are two amall holes
which are calibrated to restrict the oil flow

to just the right amount of time to accomplish a soft down shift,

Here’s one more mode the Timing valve has.
This one hasn't anything to do with a soft shift,
just the opposite, it's designed for a quick hard
down shift. You're just poking along and suddenly
out of nowhere you spot an eightaen wheeler bear-
ing down on you. You jam the pedal to the metal,
the Throttle and Detent Valves pressures shifts
the Low-Drive valve to LOW. The oil above the Low
Piston is pushed over and up into the Timing valve
but it is slowed by the two tiny holes. Meanwhile
the Modulator due to the drop in vacuum boosts the
M.L. Press. which overcomes the large spring and
pushes the cage up allowing full flow of the oil
around the bottom of the cage, up and out.

A —
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