https://web.archive.org/web/20160318184559/http://www.flatheadv8.org/rumblest/intro.htm

March 2003 ... Revised February-May, 2009

This is a revised paper concerning various flathead notes etc. | had scribbled on scraps of paper (my
garbage pile) beginning in late 1949. A lot of things have changed since it was first done in 2003.
Enough that it sorely needed updating. There are many gear heads that are discovering, or re-
discovering, the legendary V8 flathead. One of the intentions of this garbage pile is, hopefully, to
be of some help to these new flatheaders as well as us older gearheads. | strongly suggest checking
Bill Bentley's Techno site, the early Ford V8 site, and the Fordbarn site. There is a wealth of
information available on all of these sites from very knowledgeable and experienced flatheaders. |
do not include myself anywhere near any of these people.

Techno Source for the 1932 thru 1953 Flathead Ford

I've separated this garbage pile into main topics (e.g. fuel, engine, gears, ignition, etc.). I've tried to
keep things short, but I'm long winded as anyone who knows me will testify. The Ford 6 and VV8-60
are not included for the most part.

A couple of other things. At this late stage of my geezer life (and considering the increasing rarity
of flathead parts) I find I am no longer interested in wringing the last shred of hp out of a strung-out
flathead. Instead, | want a reliable and strong running flathead that's both fun to drive and to work
on. The following stuff pretty much reflects this.... fun, exceptional reliability, making good hp and
torque, and makes good gas mileage. Please keep these in mind. Please accept my apologies for the
various errors..... my spell checker doesn't recognize a lot of words used.

| want to emphasize these are some of my crude methods, thoughts, and just plain dumb reasoning.
I have absolutely no intention of attempting to change anyone's mind or methods with what I write
or say.



In places, I've tried to explain my reasoning if I thought it might be of some help to others. Much of
this information has come from the flathead web sites and I've included the name of the
contributor.... if I remembered to record it. Hopefully they won't mind.

Before beginning to revise this pile of garbage, | talked to my very good friends, Bill Bentley and
Shelly Kaptain about updating this. Both thought it a good idea. Each has volunteered to put it on
their site. This is a HUGE help to me and I cannot thank either of them enough for all the work they
each do on their sites for me and other flatheaders.
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Revised Apcdl 27, 2009

LOCEEEED "3% THROUGE *4% FORDS AND MERCS: These brakes were designed and
mamifactured by Lockheed. Hydraulic pressure expands the wheel cylinder cups,
which push the shoes against the drum. The shoes are HOT self-energizing. The
Lockheed system is a frontsSrear shoe design with the bottom pivot for each shoe
anchored to the backing plate. This design regquires more pedal pressure to stop
than self-energizing brakes since they rely solely on hydraulic pressure. The
front shoes (primary) do most of the stopping and normally use a lomger friction
band. The rear shoes (secondary) normally use a shorter friction band.

"35%-"48 LINCOLNS AND "45%-'53 FORD/MERC: These are designed and manufactured
by the Bendix Corp. They are self energizing (often referred to as duo servo)
brakes. The self energizing is caused by the two shoes being linksd to each
other at the bottom, but are HOT attached to the backing plate (like the Lockheed
design is) . The top of the primary shoe is moved ocutward by hydraulic pressure
from the wheel cylinder to contact the drum. The rotation of the drum "“wedges®™
the floating primary shoe to move it downward. Since the bottom of the two shoes
are not anchored to the backing plate, this rotation movement is transmitted
through the rear most shoe where it forces the shoe against the drum. This
increases braking substantially and decreases brake pedal effort. This results
in considerably more braking force than the sheer hydraulic pressure design used
in the esarlier Lockheesed brakes.

The primary of a Bendix system is still the front shoe in all wheels... Jjust
like the Lockheed brakes are. However since the Bendix is self-emnergizing, the
rear (secondary) shoe applies much more stopping than the front (primary) shoe
does. The secondary shoe now has the longer friction band and the primary now
has the shorter frictiom bamd. HNow the guestion is: Are you confused yet?

The Bendix brakes adjustment is easier than the Lockheed brakss.

F-100 BRRFES FOR EARLY EFORDS: These are Bendix brakes. Conversions regquire
drums, backing plates, and hubs from a "53-'5¢ Ford F-100. These drums use the
same large bolt wheel pattern as the "40 throuwgh 48 Fords do. One pair of
Timken £1411¢ inner bearings, one pair of CR Services $#15214 oil seals, and both
'37-"48 Ford spindles are nesded. The "3% through '41 spindles hawve a round
flange and reguire modifying because the wheel cylinder will not clear the
spindle flange. Grind off the top of the flange that interferes with the wheel
cylinder. The '42-"48 spindles have a somewhat sguarer flange which clears the
wheel cylinder and grindimg is not regquired. On both round and sguare flanges,
the new inner bearing has a sguare shoulder which conflicts with the rounded race
on the spindle. Grind the inside of the bearing race to round it slightly so the
bearing will fit snugly against the spindle’s mounting face. Ewery thing slse
bolts together.
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Revised April 11, 2009

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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

QO you could just take it to a rebuil der and have hi m change springs for some
m nor conpensation. Well worth the expense, and you won't have to organize a
search party to locate the springs and nuts that flew (including out the wi nhdow
and into the vacant |ot next door). Don't forget the engagement effort (pushing
down the clutch pedal) increases dramatically and stock |inkage (as well as your
clutch leg) may need beefing up (I beefed up ny |inkage after it bent... | never
|l earn easily!). Don’'t forget to check the height of the three fingers anytine
you ve been nmessing with the springs etc.




R R ok R o ko o CLUTCH Dlscs R o o o ok o R

GENERAL DESCRIPTION Discs use different types of lining material s dependi ng
on their intended application. The ones in our flatheads used to use asbestos.
Now t hey use nmateri als which are asbestos free due to health dangers (bi g brot her
watching over us?). Too bad because the asbest os provi ded superior cushioning,
snmoot her engagenent, and better wear than the materials we now get. The |inings
contain metal particles to aid heat dissipation and to increase disc life. The
i ni ngs have grooves in their faces for air ventilation and to help di sperse
l'ining dust. The dust causes chatter and slippage due to it’'s slip/grab action.
The 6 to 9 springs around the disc hub may vary froml oose to tight. This does
not affect the operation of the disc. Don’'t be concerned if they rattle when the
di sc is shaken (not stirred |i ke Janes Bond prefers). They're there to help
absorb shock and engine pul sations.

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

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

After this adventure, | use new clutch covers and discs whenever possible. Wth
t he passage of time, new ones are becom ng harder and harder to find for
flatheads. The only recourse is to rebuild worn-out parts. | take the cover and
disc to the guy that rebuilds them for me and ask himto tag all the parts and
keep them separate for reassenbly. He' s always happy to do this. That way |
know how nmuch chatter a particular pressure plate and disc had to begin with and
after it’s rebuilt it sure shouldn’t be any wor se.

2 ok ok o o o ok o PILOT BEARINGS EoE R o ok o ok o o

Pl LOT BEARINGS: These provi de needed support for the front of the
transnmission’s main drive gear. It primarily operates only during engagenent and
di s-engagemrment of the clutch. \When the pilot bearing becomes worn, it permts
the main drive gear to junp up and down in the flywheel, the throwout beari ng,
and the clutch disc. Not a good thing. This is certain to pronote cl utch
chatter and erratic clutch operation. (Ever wonder what the thrust bearing on



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

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

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

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

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

pilot bearing | put in (OHV and FH). Most bearings treated this way | ast nearly
100,000 mles. Otherwise the cheap grease they conme with is gone quickly and t he
bearing is soon galled and junk. | prefer bearings over bushings since |I'’mlazy
and don’t want to work on thi ngs much anynor e.

EE o ok o o o o kR THROW_OUT BEARINGS R R ok R o o o

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

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



LR R ko Rk o ok CLUTCH CHATTER EE ok o o kR

CLUTCH MARCELS. This seenms to be the biggest problemwe have w th fl at head
Long type clutches. By far the nost critical elenent of the disc in elimnating

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

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

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

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

Marcel thicknesses for different applications:

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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

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

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

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

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


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

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

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

In the early days we all heard and believed the foll ow ng: “During accel erati on
every pound of flywheel weight is the same as addi ng 100 pounds of weight to the
car.” Seens to me this would apply to all reciprocati ng nasses |ike the
crankshaft, clutch and fl ywheel.
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R R o ok o Rk o o cooli“g i“ Ge“eral R Rk o ok O o R

OPERATI NG HEAT RANGE: Ford shop manual s specify the normal operating range of
a flathead i s 180-200 degrees F. Geat if you re not 5000' above sea |level where
water boils at 202 degrees F. Sure makes a pressuri zed system nore appeal i ng.

BA LI NG POl NT OF WATER FOR | NCREASED ELEVATION: The boiling point of water
decreases 2 degrees for per 1000' of altitude. Exanple: The boiling point of
water at 5000 feet in a non-pressurized cooling systemis:

(2 degrees) (5000') = 10 degrees.
(1000")
And (212 degrees)- (10 degrees)= 202 degrees F (remenber this is for a non-
pressurized systen).

EFFECT OF GASCLI NE OCTANE ON COCLING: Engines run cooler with | ower oct ane
fuel rather than higher octane. (Hi gh octane fuel burns sl ower and causes higher
operating tenp.)

EFFECTS GF BOLING Boiling will damage any engine. This is well known.
However, we nornally only think of cracking or warpi ng probl ems. But boiling
causes ot her things to happen that we’'re probably unaware of.

Boi i ng causes bubbles to form These are bubbl es of steam These cone into

contact with the cooling systemside of cylinder walls. Because there isn't any
cooling in steam an extrenely hot spot is instantly created on the cylinder

wall. It is very hot and penetrates through the cylinder’'s wall. Wen a piston
ri ng passes over such a hot spot, the ring will actually weld itself for a mcro-
mllisecond to the cylinder wall. It doesn't slowthe piston's travel and can’'t

be detected at the time, but the m ni-weld causes a tiny particle of ring to
separate. These mnute wel ds appear as tiny gray shadows on the inside of the
cylinder wall. These gray shadows are about the size of the head of a pin. It’s
not unconmon to see as many as 20 of these per cylinder.

A pressurized cooling system boils at a much higher tenperature. This higher
boiling point is nmore difficult to reach which will delay formati on of steam
bubbl es and the resulting gray shadows and ruined rings.

kkkkhkkkkkhkhkkkk k% C(I]_ANTS & AmTIVES *kkkkkkkkhkk k%%

WATER VS ETHYLENE G_.YQOL AS A COOLANT: Ethylene glycol anti-freeze feels oily
to t he touch. It acts as a kind of insulator on surfaces it contacts, which
slows the transfer of heat fromthe netal surfaces to the coolant nmx. As can be
expected, anti-freeze also retains heat considerably | onger than strai ght water.
The stronger the mx of anti-freeze the nore heat the coolant retains and the
hotter an engine will tend to run. A 50/50 mx causes an i ncreased operati ng
t enperature of about 15 degrees over strai ght water. Straight water will absorb



and dissi pate heat faster and will normally reduce operating engi ne tenperature.
Be sure to use a good rust inhibitor.

ETHYLENE GLYQOL | N NON- PRESSURE RADI ATORS: Additi on of anti-freeze alters
both the freezing and boiling points in accordance with the percent of m xture.
System pressure and al titude also affect the boiling point, but not the freezing
point. Therefore, the follow ng table reflects only the freezing point with
vari ous anti-freeze percent ages.

% of anti-freeze freezes @

0% 32 deg. F
39% -10 deg. F
44% -20 deg. F
48% -30 deg. F

FREEZE PREVENTI ONS: Runni ng a 40% et hylene gl ycol mx will give protection to
about 10 bel ow zero. Belowthat tenp it will first turn to slush which will not
damage the radiator or engine. But if it gets colder than 4 degrees bel ow the
protection point, it can freeze and turn to ice. Wually the radiators (engine
and heater) are the first to freeze. But there are a few things you can do to
prevent it fromfreezing. The following are not in any order.

Exanmpl e: Say you stop for the night and the tenp forecast is for it to get
colder than your anti-freeze protecti on.

(1) Covering the grill and hood with a bl anket (motels get upset with this!)
wi Il slow heat |oss considerably.

(2)If the tenmp drop is not to get 10 degrees col der than your anti-freeze

protection, run the engine until it’'s up to operating tenp just before you retire
for the night..... say around 11 PM This will usually prevent any freezing
until about 6 AMor so.... especially if you' ve throw a bl anket over the hood
and grill.

(3)If the tenp is to get col der than 10 degrees col der than your anti-freeze
protection, set an alarm cl ock for a coupl e of hours after you retire. Start and
warm the car for about 5 mnutes every two hours during the night. |’ve done
t his when tenperatures got down to 5 degrees F with no problem... and | use only
water in nmy flathead! Sure is cold going outside in the mdd e of the night
t hough (and the bed isn't too warm when you get back either..... which isn't at
all bad if there is someone who w ||l warm you up!!

(4)Lay a drop light on the top of the engine. Don't let it lie on anything
rubber or on wire insulation. This really helps keep the engine warm Thi s has
an additional benefit. A battery |oses about 50% of its power when the battery
gets down to zero degrees F. Wien it's really cold, the oil gets as thick as

grease and causes a tremendous anmount of drag.... drag a weakened battery
sonet i mes cannot overcome. Result is your engine can't turn over fast enough to
start. |If the car battery is under the hood, lay the light close to (but not

agai nst) the battery to keep it warm

(5 Quess this as good a place as any to add this. Sometimes the weather at
home gets super cold. If it’s going to get down to 30 below zero or col der, give
it up and add a 55 gallon drumof industrial strength anti-freeze... or load up
and head south. Chances are the engine won't start in the norning even wth
anti-freeze. A drop light or two hel ps, but the oil gets so cold and the battery



so weak, the starter is unable to turn the engine over..... let alone start it.
Put an el ectric hot plate under the pan (not against it, but about an inch bel ow
it using bricks etc. for spacing) before you go in for the night. Run an
extension cord up to the porch light or outlet and plug it in. In the norning
before you're ready to tough out the cold... Start the hot plate by turning on the
porch light (a tiner works super). The engine tenp instrument will probably be
of f cold when you go out 15 to 20 nminutes later! The engine spins over likeits
sumrer tinme! |’ve even used BBQ briquettes on stacked bricks for this a few
times when there wasn’'t any el ectricity, but I’ mnervous about fires around a gas
engi ne. Besides, the briquettes are a real bear to get started in the norning
when it gets that cold (even a nmatch doesn’t want to |ight!).

Ever blown the top tank radi ator seam open while driving in bitter cold
weat her? | have. Story time: Mddle of the night in ny ‘48 convertible and
com ng home on Christmas leave in Decenmber of 1955. Had to come over Donner Pass
in CA. It doesn't freeze in sunny CA so ny flathead had only water in it
Qutside air tenmp was a mte bit the wrong si de of zero. Heater began throw ng
cold air all at once. The tenp gauge had suddenly pegged on the hot mark. It
had been on the normal side of the tenp gauge like it always was. Pulled over to
t he side of the road and shut the engine off. Tal k about cold! Felt it right a
way since all | had were ny dress blues. Thankfully I had my Navy Pea Coat .
popped open the hood and shined a flashlight around. Looked nornmal and no
boil i ng sounds comng out of the radiator!!! Strange...it showed boiling. |
gi ngerly | oosened the radiator cap to the first notch to renmove the pressure. It
had I ots of pressure. After releasing it, | renoved the radiator cap.... it was
barely hot to my hand! Strange. The water in the radiator was full. BUT IT
WASN' T BOI LI NG AND WAS ONLY ABQUT 140 DEGREES OR sSA!!'!  Wat was goi ng on?
Fired it up. Instantly the heater began throwing heat! | made a U turn..... and
watched the tenp gauge while driving the 10 miles back to the last town |I'd been
t hrough. Everything fine until just before the town. Then the heater started
throwing cold air and the tenp gauge clinbed rapidly to hot..... then all hell
broke loose...... the top of the radi ator tank let | oose and radi ator water
spewed out everywhere and quickly forned ice. Nothing to do, but linp on. There
was an all night gas station (this was in 1955 when there were still such things
as gas stations with service bays). The night shift kid let me use a shop bay
whil e he | ooked over the custonized convertible and it’s dressed-up fl at head

mill. | managed to talk himinto using his acetyl ene torch (after considerable
di scussion) to re-solder the top tank back together. | re-filled the radiator
with water and started it in the service bay. Ran it for nearly an hour sitting
in the bay while we enptied his coffee pot..... nothing happened and the tenp
stayed on normal. Headed on down the road. About 20 mles later it startedto
throw cold air out of the heater. Ws watching really close and caught the tenp
gauge when it first came off the bottom end of normal. Pulled over to the side
and shut it off. Pulled the cap off. Like before, lots of pressure but the
water was full and about 140 degrees to the touch! And, like before, it was full

to the brim Started engine with the cap off. Heater began throw ng heat wthin
seconds. Dunb. Sat there with the engine running and the hood open while |
smoked a coupl e of Camels fromthe ships gyp joint (I still snmoked in those days)
and t hought about the problem Finally dawed on nme (who said snoking is bad?).
Got out of the car and grabbed the overflow pipe extension at the bottom of the
radi ator. Frozen solid!' | had cl anped a rubber hose extension on the end of the
radi ator’s metal overflow pipe to direct any radi ator overfl ow away fromthe
engi ne conmpartment (this was |long before there were catch tanks). Condensation
from the hot netal overfl ow pi pe conbined with the normal radi ator puking and




collected in the rubber extension tube where it soon froze solid since it was
hangi ng down below the car. Air and water fromthe radiator coul dn’t escape
which caused pressure to build. The pressure radiator cap opened like it was
supposed to, but the pressure vapor coul dn’t escape. The pressure would conti nue
buil ding and soon the heater wouldn't get any water circulation and it woul d
start throwing cold air. Pressure would build very fast until it got hi gh enough
and something had to fail..... like blowing apart the seamof the top tank.

Si npl e cure once you figure things out. Renoved the rubber extension and threw
it intothe cold night air. Started up and went on ny way. No further problens
except for an occasional blizzard or such. You m ght want to remenmber this if
you' re runni ng strai ght water and have a rubber extensi on on your radi ator
overflow pipe (don't forget tubing for the catch tank) in cold weat her.

DI STI LLED WATER: | use only distilled water in a cooling system whether
using straight water or mixing it with anti-freeze. All tap water contains
inpurities which will attack cooling systemnmetals.... especially alum num

because it’'s soft, but it will also attack brass, copper, and zinc. Wen using
plain water, with no anti-freeze, be sure to add a good rust i nhibitor.

CHECKI NG COOLANT FCR RUST INH BITCRS AND THEI R CONDITION: As we al |l know
anti-freeze never loses its anti-freezing ability. It may get dirty, but it
still has the sane anti-freeze characteristics as when it was new. HOMEVER, the
i nhibitors last only a fairly short time. The nost common solution to this
problem and I think what the manufacturers want us to do, is to repl ace the
anti-freeze. But why not just replenish the wore out rust inhibitors? Problem
is howto determne the inhibitors are no longer active.

Remenbering our ol d hi gh school physics..... Wenever dissimlar metals are
imrersed in aliquidin notion, C-C voltage will result.... or sonething al ong
these lines. This will cause softer netals (like al um num zinc, brass, and
copper) to transfer to harder metals by el ectrolysis. Inhibitors prevent this by
reducing or elimnating electrolysis. Determning the condition of inhibitors
can easily be checked using a Volt-Chn-Meter (VOM). A digital VOMis easier to
use than an analog (anal og have scales and a needle) for this test. Turn the
function selector to D-C volts. You |l be neasuring voltages of less than 2
Volts so select a voltage of 5V or less. Hold one of the probes (either one)
suspended in the coolant in the top radiator tank. Don't let it contact any
metal. Ground the other probe to the metal of the radiator filler or tank. Read
t he vol tage on the VOM Wen the vol tage exceeds 0.5 Volts C-C the inhibitors
are worn out and are no | onger doi ng anything. Adding a can of rust inhibitor is
all that's required. A voltage reading of 0.5 Volts DC or |ess show the

i nhi bitors are still active and there is no need to replenish them Renenber,
anti-freeze never loses its anti-freeze capabilities...... it only looses its
i nhi bitors.

RUST | NHIBI TORS: There are many brands and types of inhibitors on the market
The one | use is called “No Rosion” and is used by nost of the serious coll ectors
of rare and exotic cars (would you believe our flathead Fords are exotic?).
Price in the year 2009 is in the $30 range for a half gallon (4 pints), but it is
avail able in smaller sizes. One pint treats a 22 quart system and one treatment
lasts 3 to 5 years. |It’s red in color and is not sold over the counter to ny
knowl edge, but it is available direct fromthe nanufacturer. Call Jay P. Ross.
His cell phone is 847-477-9262.



kkkkikhkkkhkkhkhkkkhkkhk*k PUI\/PS & RA[] ATORS kkkkikkkhkkhkkkhkkhk*k

REMOVI NG/ | NSTALLI NG A LOAER RADI ATOR HCBE: These are tough because there
isnNt roomto work in addition to the hoses always being stuck tight. Closeness
of the radiator outlet and the water punp inlet certainly doesn't help matters
either. The close proximty to the radiator fins usually ensure several cuts on
knuckles in addition to flattened radiator fins. Using a screwdriver to pry
around a stuck hose al ways ends up ripping the hose and sandw ches a few radiator
fins in the process.

Atool | use that nakes this a whale of a ot easier is a called a Cotter Pin
Extractor. These |look |ike a sharpened screwdriver that has been bent severely
by an ape picking his teeth. These tools are very strong and won't straighten
out. Each tool manufacturer uses slightly different bends, but any bend works
fine. Caftsman and Snap-On are the ones | use. Loosen the hose clanps
consi derably so they hang on the hose and are not stuck to it. Then work the end
of the cotter pin extractor tool in-between the hose and radiator outlet (or
water punp inlet). It usually slips in without a |lot of problens. Then work it
around the hose to break the hose seal | oose. Do the same to the other end of
t he hose. Then use the tool to pry up the ends of the hose and pull on off the
radi ator pipe or water punp. It nakes things a |lot easier. Ch yeah, they work
great when installing a hose too. | w pe some engine assenbly | ube around the
i nsi de of the hoses to help things slip together easier. Boy am| | azy!

SEALI NG A LEAK 1've used lots of different things to seal radi ators that
| eaked when racing stock cars. Everything fromshreddi ng cigarette tobacco to a
half teaspoon of bl ack pepper. Miny worked pretty well, but would often clog the
radi ator if used frequently. GCommercial sealers were never avail able at the
track and nost failed at sealing anything larger than a small drip. Alumaseal
and Barr's Leak seened to do the best, but the Alumaseal really |oaded up the
cool i ng syst em

Recently | came across BG Cool ing System Seal er (part #571). ABSCLUTELY SUPER
STWFF! | saw a denonstrati on where the bottomof a beer can (I vol unteered to
enmpty it first) had been punched with an ice pick several times. They filled the
can with water and held it up so the water poured out the holes. Then they added
a mx of water and their tan colored sealer. The water conpletely stopped

streaning out of the holes in less than 5 seconds!!!! Geat stuff. Since it’'s
organic, it doesn’'t harden in the systemand plug things up |i ke some ot her
sealers |’ve tried over the years. |t sinmply stays in suspension until there is
a leak. Another thing | like..... flushing the system flushes it out. It
doesn’t adhere to the walls of the cooling system | use it to seal head studs
and head bol ts when buil ding an engine in addition to sealing radiator | eaks on
the road. It’'s so good | carry a can of it inny heap all the tine. You never
know when a rock or sonething will cause a |eak. Ch yeah.... it wll seal blown
head gaskets if the hole is fairly small... even though it’s not intended for

that purpose. Least it did on a friend' s blown head gasket. (Wonder if it’ll
work on a cracked bl ock?)

WATER PUMP REBUI LDI NG
1) Press the shaft through the pulley fromthe front. Heating the punp
shaft on the pulley side first helps. [If it won't press through easily, drill a
3/ 8" hole (maximumr size) down the center of the shaft fromthe pull ey side.
2) Renove t he shaft, bushing, and seal from the housi ng.
3)Press the new inpeller onto the new shaft.



4) Press new bushi ng (or bearing) into the casting.
5)I nstall the spring, seal, etc.
6) Press in the shaft and pulley fromthe front.

PRESSURE RAD ATORS: Ford radiators prior to 1949 were not designed to operate
under pressure. The large top tank wasn’t intended to have hi gh pressures and
woul d often split open the seans if a pressure cap was installed. A common
flathead rul e was: Never install nmore than a 4 |b pressure cap on an early
radi ator. Also see the following section on RAD ATOR CAPS. Sone, like the ‘40,
had a vent line | ocated sonme distance fromthe cap which vented t he tank.
Installing a pressure cap in one of these in hopes of neking a pressure radiator
systemwon’t do a thing.

WATER PUMP FOR * 37-' 48 BLOCKS: The punps to use on these earlier bl ocks are
truck punps. Regul ar punps have bushi ngs. Truck punps have bearings. Truck
punps have a 5/8" shaft conpared to the 1/ 2" shaft on the bushing type punps so
t hey can easily be identified. They usually have a double pulley. If you don’t
want to change pull eys and bore the bushing type pulleys to 5/ 8", grind off the
outer pulley sheave.

WATER PUMP FOR 8BA ENA NE IN AN EARLY FORD CHASSIS: Use ‘49-’53 truck punps
with a single belt pulley. These have the sane notor nounts as the 59AB series
water punps have. These are sealed bearing punps too. It can’t get nuch better
t han this.

CHECKI NG FOR A PLUGGED RADIATOR: This is from several |ocal radiator shops.
Remove the hoses. Plug the | ower radiator outlet(s) with your hand or tennis
balls. Then fill the radiator. Renove your hand and watch the water as it pours
out the lower outlet. |If the water comes out of the outlet in a swrl (like a
whirl pool ), the radiator is fl owing good and doesn’t need cl eani ng.

A t hough the radi ator shops around here rely solely on this to determne if a
radi ator needs cl eaning, | have reservations that any test which works can be
that sinple. It could be open in a few places and plugged in others. | always
have the top and bottomtank renoved and the radi ator cleaned. Just ny two cents
wort h.

RADI ATCR FLUSH NG Mbst of the radi ator flushes we get today are too weak to
do nmuch of a job. Back several years ago the instructions on the can warned
users not to | eave the flush in for nore than 15 mnutes. This was because the
flush was potent and woul d eat holes in the soft radiators. Today' s flushes are
so weak (thanks again Big Brother) nany instructions say to leave it and drive it
for 24 hours! The following are listed in accordance to ny preference....

(1) After market radiator flushes. There are probably many of these flushes on
t he mar ket today that do a great job. They re all pretty sinple and easy to use
The product 1’ve had the best results with, and the one | use exclusively at this
time, is BG Gooling SystemH ush (part #540). This flushes the system wit hout
fear of damage. Just follow the instructions. |f you have a good parts house
that deals in BG products, they will usually arrange for you to use BG s portable
power flush nachine at no cost. This really cleans the system quickly and
easily.

(2) Ihe..followina.vas..contri.byted.by. N.RVANA.on..the. Klathead. Forum.en. 2. 2 M.QL.
RLstLLLed.vi.negar..f.on..an..appr ). nat &L ¥..2Q. 1ALt £ QoLing. syst smu...naln. and.. fLush
whih.ovatsn...Partial Ly Ll Lhe systematb. wat.en..bef.orng. addi.ng. L. gall.on. of .white



vinegan.(vinegar.ls.weak..aceti.c.acldl......Jop.otf.. Lhe.radiator. with. more. wat £1..
Ruive.fon..ahout. . week. (Lt s.a. weak. sol.ution).....RPr.a.n and. fLush wiih.l.an. wal.el...
Retfi.ll.w.t.howatar.....Add. st l.ohibifon.....Thi.s. weak. salution. wi.ll...nat. . hut.
al.umi.ou...br.ass... QL. SopREaL.. I tried this and found it worked pretty good.

(3) Oxalic Acid. Oxalic acid powder is available from paint and
hardwar e stores. Warm the engine up to operating tenp. Mx 12 ounces of
powdered oxalic acid in a quart of water. Pour it into the radiator. Run
for about 20 mnutes. Drain it and flush it at least twice with tap
water. Then neutralize any remaining oxalic acid with % glass of powdered
baki ng soda or bi-carbonate of soda m xed with tap water. Run for about a
hal f hour and then drain and flush it with tap water a couple of ti nes.
Drain and fill with distill ed water and add rust inhibitor.
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FANS: Early Ford bulletins specify fans are to turn at 1% tinmes crankshaft
speed to cool better during idle and sl ow speeds. This is a conpronise since
turning themfaster increases fan noi se. Turning them sl ower than 1% ti nes
crankshaft speed wi |l encourage engine heati ng at sl ow engi ne speeds. Adjust fan
speed by changi ng the fan's pull ey di ameter. [[[[ A puzzlenment to me: Wy did
Ford install fans directly to the crankshaft in *39-"40? This nakes for a 1.1
ratio. Is this why these get hot while idling or running at sl ow speeds?]]]]

FAN BLADES: The nunber of bl ades, bl ade pitch, and bl ade spacing all affect
t he amount of air flow.

(1) The nore bl ades the nore cooling. Five and six blade fans are found on
trucks and other heavy duty applicati ons where cooling is a big concern. Sone
fans come with the tips of their bl ades bent forward. The bent tips act somewhat
li ke a shroud in reducing air being slung off the ends of the fan blades.
Consequently, they cool better than a fan with strai ght tips.

(2) Four, five, and six blade fans all cone with both equal and unequal bl ade
spaci ng. UWhequal spacing of fan bl ades seemto cool slightly better than equally
spaced bl ades. A big advantage of unequal spacing is the reduction of fan roar.

(3) Flex blades. These are designed to flatten at speed since fans supposedly
don’t cool appreciably above 1200 rpm It’s been ny experience all engi nes run
hotter at all speeds without a fan. The cheaper after narket fans of the
stainless steel, or plastic, variety tend to flatten out too soon which results
in overheating at anything close to highway speeds. The nore expensi ve stainl ess
fans don't flatten as easily and work better, but | use stock steel ones.
think the stainless varieties get weaker with use and age which | eads to
premature fl attening of blades.

ELECTRIC FANS: Scott Gool i ng Fans adverti se they have 6V, 12V, and 24V fans.
1-800-272-FANS. |’ve never dealt with them but would certainly look carefully
at anps the 6 Volt fans pull. Probably nore than a stock 6 Volt generator will
handl e when nornmal | oads are consi der ed.
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PRESSURE RADI ATOR CAPS. For each pound of pressure cap, the boiling point
will be increased 3% degrees F. Exanple: A5 1b cap will increase the boiling
point (212)+(3% (5 I b) = 212+16Y. =228% degrees F. Stock Ford radiators which did
not come pressurized fromthe factory will usually tolerate a 4 | b cap, but many
exceptions were discovered when the top tank blew! The |arge top tanks use thin



brass whi ch expands and contracts easily. This can lead to the soldered joints
weakeni ng and failing under pressure and elevated tenperatures. New after market
brass type pressure radi ators will usually withstand 10-12 | bs even with their

| arge top tanks due nostly to their inproved crinping methods and t hi cker brass
tanks. Alum numradiators (they' re brazed i nstead of sol dered) are commonly
built to withstand pressures to 40 Ibs.... a lot nmore than our old fl athead head
gaskets will usually tol erate.

PRESSURE RADI ATCR CAPS FOR ‘51 FCRDS: Ford’'s ‘51 nmodel cars increased the
depth of their radi ator necks for some hokey reason. The ‘49 & ‘50 radi ators
have a shall ower neck depth. Consequently if a radiator cap for a ‘49 is used on
a ‘51 radiator, it will not contact the seat and the coolant will be punped out
t he overfl ow pi pe at about the same rate as if the cap was left off. The ‘51
radi ator neck is about 1/8" deeper than the ‘49-'50 if | remenber correctly.
Current parts catal ogs and conmputers show the same cap for ‘49 thru ‘53 Fords.
The best source is an early Genuine Ford parts supplier. Shimmng with three
| ayers of rubber “donuts” cut from inner tubes has been used successfully when a
‘51 cap was unavail abl e, but is not advised.
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***************************GENERAL***************************

WRE SIZE FOR 6 VOLT SYSTEMs: If in doubt, use the larger size.

GAUCE MAX.  AMPS TYPI CAL APPL| CATI ONS
18 5 Li cense plate, dome, glove box, dash
lights, & other small |oads
16 10 I nstruments, radio
14 20 Field wiring, generator ground, heater fan

Overdrive wiring, cigarette lighter, tail & brake
lights, park lights & msc wring

12 30 Headl i ght s
10 50 Chargi ng, Amp meter, main supply
8 80

6 Volt Battery cabl es should be #1/0 m ni num

HEAD LIGHT WR NG There are three prongs on either a seal beamor bulb......
two vertically and one hori zontally.
Looking at the back of the head |ight seal beam or bulb at the bare prongs, the
top horizontal prong is for the low beam
The right vertical prong is for the high beam
The left vertical prong is for the ground.

TEST LIGHT USED FOR LOCATI NG SHCRTS & TESTING A RCUITS: If it’'s a fused
circuit, the fuse bl ows before you can even begin troubleshooting. |If you
repl ace the fuse with a piece of copper tubing or a screw, the insulation will
begi n smoking | ong before you can troubl e shoot the system Use an old dash bulb
and socket. You Il have to solder a second wire onto the |ight socket’'s netal
base for a ground wire. Use the same voltage bulb as the system you re checki ng.
On both a fused and a non-fused circuit the bulb will limt the current and
prevent things from snmoking. On a fused circuit, connect a lead to each end of
the fuse hol der’s contacts. The bulb replaces the fuse but, unlike the fuse,
won't blow or cause a dead short. The current flows through the light to the
short (ground) which conmpletes the circuit. As long as the bulb is |it, there is
a current flowing to ground and there is a short. |[If the bulbis not lit,
there’s no short. Sinple. Beats replacing fuses by the gross or spendi ng a day
or so replacing snmoked and charred wire looms. Tip: Use a seat warni ng buzzer
off a new car in place of the bulb. Wrks great when you can't see the bul b, but
with ny geezer hearing, | have to stick to the bulb.



ELECTRICAL SHORTS: |f your battery keeps di schargi ng or going dead for no
appar ent reason, there is a good chance there is a short. But howto check for a
short and, better yet, howto find it? Partially charge the battery if it’s
dead. It doesn't need to be anywhere near fully charged. |In the follow ng, |'II
be using the terns “load side” and “line side”. The line side is the side of the
circuit that comes fromthe battery. The load side is the side of the circuit
t hat goes to the light or nmotor (| oad)

Checki ng for a short: D sconnect one battery cable froma battery post
(either one works). Lightly touch the inside of the cable’s termnal to the

post. If there is any kind of spark, there is a short. Sometimes the spark is
very faint (a snall short) and you can only see the faint blue spark if you
shield out all light. |If there isn't any spark, there isn't a short. Problemis

probably in the battery and/or chargi ng systens. Another means of testing is to
hook up your dash test |ight between the battery cable and the hot negative
battery post. If it lights up, there is a short. Cten the bulb barely gl ows
which signifies a small short.

Let’ s suppose there is a spark. Howto find it is the next step. |’'massunm ng
there are no bl own fuses in the follow ng di scussion. There are basically two
types of circuits.... fused and non-fused

Determining if it’s in a fused or non-fused circuit: Leave the battery
cabl e disconnected fromits hot negative battery post. Hook a dash bulb test
|'ight (described in the preceding TEST LIGHT FOR LQGCATI NG SHCRTS) bet ween t he
battery cable and it’s negati ve battery post. Since there is a short, the bulb
lights up or just barely glows. This tells us there is current flow ng through
the bulb to ground (the ground is the short itself). Next we test to see if the

short is in acircuit protected by a fuse. Wth the test light still lit up,
watch it while you renmove one fuse at a tine at the fuse panel. Wen the test
i ght goes out, the short is in that fused circuit. |If the |light does not go out

after pulling all the fuses, the short is in a circuit that’'s hot all the tine (a
non-fused circuit or on the line to the fuse panel).

Fused circuit: If the test light goes out when a fuse is pulled, the
short is in the load side of the circuit that particul ar fuse protects. Push the
fuse back in. The test light should be lit. Watch it while you track the

circuit between the fuse panel and the load...... jiggling wires and wiring
harness as you go. Examine the wiring very closely as you trace it. Cten times
you' |l find the insulation worn through and t he bare wire touches a ground. When

the light flickers, it means you're very close to the short and shoul d be able to
| ocate it visually.

Non-fused circuit: If the test |ight does not go out after pulling all
the fuses, the short is in a circuit that isn't controlled by a fuse. It’'s
ei ther in:

(a) one of the wires feeding (line side) the fuse panel.

(b) acircuit that’'s hot all the tine. Exanples of “hot all the tine”
circuits are the line sides of; the head Iight switch, the horn button (swi tch),
brake light switch, the ignition switch, cigar lighter, the starter button, and
the dome light switch. Notice all circuits are hot all the time regardl ess of
what position the ignition switchis in (off or on). Also each has a switchin
their circuit. The short has to be between the battery and the switch (line side
of the switch). The short cannot be on the | oad side of the switch because a
switch that’s in the off position prevents current fromgoing to the light or
motor (on the | oad side of the sw tch).




For both (a) and (b), watch the lit bulb as you examne and jiggle the wiring on
the line side of the swtch on each of the circuits. \Wen the light flickers,
you ve very close to the short and shoul d be able to visually find the short.

One nore thing: Don’t discount a bulb frombeing the cul prit. Even

though it works, | replace the bulb first to elimnate the possibility of
a di nked up bul b. TIP: Always nmake sure the bulb or nmotor i s grounded
when sonet hi ng ceases to work. You' ll findit’'s often the culprit.

KR R o o Sk O ok o O ok ok o GENERATORS EE o o ok o o R R o o ok R

CHECKI NG 2 BRUSH CENERATORS & REGQJLATCRS ON THE CAR A 2 brush system that
is functioning properly shoul d show charge somewhere in the 4 anp range when t he
battery is fully charged. Let’s assume the amret er shows a slight di scharge with
t he engine running and everything else turned off. Wth the engi ne running above
idle, tenporarily connect a junper w re between the field termnal and the
arnmature termnal at the regulator. This essentially renoves the regulator from
the circuit. |If the ammeter shows charge, the regulator is at fault. |If the
ammet er shows no charge, the generator is at fault. However, at tines the
generat or nay have taken the regul ator with it when it failed, so don't rul e out
this possibility if the generator checks faulty. Note the generator goes to full
charge when the field is junped to the armature.

6V GENERATCR VOLTAGE: Ford 6V two brush generator output specification
is 7.2to 7.5 volts DC (direct current).

POLARI ZI NG A 2 BRUSH GENERATOR: DO sconnect the FIELD terminal wire at the
voltage regulator. Mnentarily touch this wire to the BAT termnal a coupl e of
times. Note: Failure to disconnect the field wire at the regulator (using a
junmper wire) coul d overl oad the regulator and ruin it.

R O o ko o R S O VOLTAGE REGULATORS K ko o R R R ok o kR

ADJUSTI NG VOLTAGE REQULATCRS. These are touchy to adjust. Barely touching
one will make a big change. When | ooking at MOST regul ators (which are nounted
on the firewall) the voltage relay is on the left. The anps relay is in the
center. The cutout is on the right. Most of the regul ators have their termnal
st anped.

The cut out should cl ose at about 6.7 volts. Wing a good voltmeter on the
battery, watch the voltage. It should charge up to 7.3 volts and the voltage
relay kick off. The arms the springs are on are bent SLI GHTLY to increase or
decrease the voltage or anperage. Mre spring tension increases the volts or
anps. Do the volts first, then turn on the head lights with the rpms up. |If the
voltage drops below +3 or 4 with the lights on, increase the anps until you get
to +3 or 4.

This isn't a five mnute job as the conponents heat up causing the val ues to
change. When the cover is installed, it takes a while before the settings are at

their operating tenperature. Thanks..t.0..GM.[.on.. Lhis..past..on. Ma.ch.. 13..2Q07..

MECHAN CAL VOLTAGE REGULATOR ON A TWD BRUSH GENERATOR Al | 6V regul ators at
this tinme are mechanical to ny |limted know edge. Whereas all 12V regul ators are
el ectronic (except for a few NG5 | ingering around). Unlike the electronic type,

t he mechanical type can be tinkered with and adjusted.



Mechanical type. Often times the points becone pitted and stick shut.

Di sconnect all of the wires at the regul ator term nals and dress the points wth
a point file and check for point sticking shut. There have been ti mes when |
needed to know the physical |ocation of the various rel ays under the cover of the
voltage regulator. This info has been needed to coax a vol tage regul ator into
working until | could come up with a replacenent (like on the road... or ny
soci al security check

The cutout relay is directly behind the BAT term nal .

The current relay is directly behind the ARM term nal.

The voltage really is directly behind the Field termnal. To i ncrease
t he out put of any of these relays, bend the rest the flat spring lays on upward.
This will increase the output of that particular relay. Bending to be VERY ninor

in nature (less than 0.020"). This doesn’t always work, but it’s worth a try in
an emer gency.

E R o ok o o o Rk o kR o R o BATTERIES khkhkhkhhkhkhhhkhhkhkhhhkkk

CHARGI NG OPTI MA DRY CELL BATTER ES: Al though special chargers are available
for charging these types of batteries, they can be charged using just a standard
battery charger. This requires a good battery of the same voltage as the Opti ma
you want to charge.

| always wear protective clothing and good safety gl asses when |’ m wor ki ng on a
battery. Connect junpers to the posts of the two batteries in parallel (positive
to positive and negative to negative). Connect the battery charger to the good
battery and start the charger.

After an hour check the Optinma to see if it's warmor hot. If it's hot, there
is something wrong with the Optina and you should stop the charging. |If you hear
gas escapi ng, stop the charge immediately since the battery coul d expl ode.

Once the Optima shows 10.5 volts or higher, the charger will be able to charge
the Optima battery by itself. Renmove the good battery and hook the charger
directly up to the Optima. |t should take a full charge or until the charger
automatically stops charging. F.am.an.arti.cl.e.l.n.Streek..Redder..vagazi.ne. . wittan
hy..Ron..gr.idang..
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STARTER CURRENT: Starting current on flathead V8 s through ‘48 is 550 anps.
Beginning in ‘49 it increased to 600 anps.

STARTER RPM Starters spin ‘48 and ol der V8 engines 100 rpm at 6V. Starters
spin “49-'50 V8 engi nes 130 rpm (standard transm ssion) at 6V. Starters spin ‘51
V8 engi nes 150 rpm (standard transm ssi on).

8 VOLT BATTER ES. | tried one of these in ny roadster when | was havi ng
starting probl ens. Burned out 6V head light and 6V tail light bulbs so fast it
was unbel i evabl el How about 25 mnutes for a tail light bulb, 45 minutes for a
| ow beam head light bulb, and 20 mi nutes for a brake light! Tried adjustingthe
regulator to charge 8V, but it didn't help. The generator case got hot quickly.

I constantly worried about throwi ng sol der of f the generator’s comrent at or due to
heat. But | sure |liked the way it cranked the engine over and the bright head
and tail lights. However, | dreaded driving at night since the bul bs burned out
so quickly. Finally, after burning out both 6V headlights (brights and dins) in



a 3 hour honmeward bound cruise one night (no tail or brake lights after the first
hour), | pitched the 8V battery and went back to the 6V. This tinme |I used an
Optima battery instead of a lead acid. It’'s interesting to note a brand new | ead
acid 6V battery woul dn’t crank my souped up flathead after it was up to operating
t enperature, but the 6V Optina woul d. However, even it doesn't like turning it
over when the engine’'s got a good heat soak going. See the follow ng for the
renmedy | use.

PRGBLEM 6 VALTS TURNS ENA NE OVER SO SLOALY IT'S HARD TO START : Thi s can
often be a problemwith our hopped up fl atheads. The often drastic increase in
cubi c i nches and acconpanyi ng hi gh conpressi on loads down the 6V starter. Newly
built engines with tight cl earances also have 6V starting problens. A solution |
use i s adding a 12V battery for bal ky starting only. The car retains the entire
stock 6V electric system Beats changing everything over to 12V as far as |I'm
concerned (ever try to find a non-indexed 12V headli ght dual filament bulb on the
road?).

Two batteries are used..... a 6V and a 12V battery. The car’s entire electrics
remain 6V including the starter. Even the charging systemremins 6V. A 12V
battery is added for use only when 6 volts are unable to start the engine. This
is an easy cure for a purist plagued with a fresh or tight engine or one that
won't (or is hard to) start when hot.

Install a 12V battery somewhere in the vehicle (in the trunk, behind the spare
tire, under the floor, etc.). Connect the positive post of the 12V battery to a
good ground li ke the frame using a battery cable. Install a 12V starter solenoid
(1 used one for a 12V Falcon) close to the 6V starter notor. The 12V solenoid
mount ing bracket has to be grounded. Connect a battery cable fromthe negative
post of the 12V battery to the post marked BAT on the sol enoid. Run two #14
gauge wires fromthe sol enoid location in to the inside of the car. Install a
universal type starter button which has two termnals. Connect a

#14 wire to each of the starter button termnals. Connect the other end
of one #14 wire to the large termnal on the solenoid which al so has the
12V battery’s negative cable. This will supply 12V to the new starter
button. Connect the remaining #14 wire to the left small termnal on the
solenoid (the right termnal provides 12V to the coil for starting
purposes only and is not used). The only thing left is to run a short
battery cable fromthe remaining large termnal on the 12V sol enoid to the
starter notor. Both the new 12V cabl e and the existing 6V cable are
bolted, one on top of the other, to the starter notor’s termnal. Tighten
all connecti ons and you’' re done.

| use the 6V to start the engine nost of the tinme. But if the engine doesn’'t
start right up, | hit the 12V starter button. CAUTION: Do not push both starter

buttons at the sane tinme since it’'ll feed 12V back through the entire 6V

el ectrical system..NOTl a pretty sight! The 12V side is a “total loss el ectrical
systenf in that it doesn’t receive any charge fromthe car’ s generati ng system
(6V). 1've found a trickle charge overnight once a year keeps the 12V battery
functional for the year. A side benefit when using 12V to start is all of the 6V
battery power is dedicated to the ignition since none is needed for the starter.
Sure nmakes starting a lot easier and faster.




FrEFxxxxxx** CONVERTING 6V GENERATORS TO 12V *****xxxxxss

| don't understand why flatheaders take their 6V generators to a rebuil der and
have them converted to 12V. The charge is pretty high, usually around $100, when
you consi der only the generator fields have to be changed. The fields froma
Fal con/ Mustang/ Conet bolt up in flathead generator cases.

Li ke many things Ford did, there always seens to be an exception. |If you're
using an original ‘39 or ‘40 generator, you will have to drill a hole in the case
and install a grounded termnal for the new 12V field. Ford grounded these
internally during ‘39-"40 and depended on the generator nounting for a ground.
This new external ground ternminal will replace the existing internal ground.
These ‘ 39-'40 generators have only two external terminals instead of the usual
t hree.

|”ve been tol d 12V Fal con/ Must ang/ Comet conpl et e generator cases wil |
i nterchange with 6V fl at head 8BA generator cases by sinply grinding a |ocator pin
slot in the 12V case, but |’'ve not done any of these. |It’'s something to | ook at
if you re doing one of these change overs

A consideration: The armatures for a 12V Fal con/ Mustang/ Conet and a Ford 6V two
brush generator are a one-way interchange because the 6V armature wi nding uses
about twice the size wire as the 12V. The 6V armature works on 12V, but the 12V
armature won’t work on 6V (the 12V armature wire size is too small for the
current the 6V produces). kay, okay..... there is one nore thing when using a
6V arnature in a 12V generator.... a 6V armature makes only about 75% 80% of the
anper age the 12V armat ure does because there is one less conment ator bar and
winding in a 6V armature.
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FLATHEAD V8 FI RI NG ORDER: 1-5-4-8-6-3-7-2. Passenger (right) side
cylinder nunbering is 1,2,3,4 fromfront to rear. Driver (left) side cylinder
nunbering is 5,6,7,8 fromfront to rear.

VEIGHT: Ford lists the 59 series fl athead conpl ete engi ne weight at 525 | bs.
This is with cast iron heads, cast iron intake nanifold, starter, carburetor,
fuel punp, water punps, etc.

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkrikkxk BLocKs kkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkhkikkx

MY BELI EFS REGARDI NG DI FFERENCES | N 59 SERIES BLOCKS. Let nme begin this by
stating the following is what |1've learned and believe from ny associ ation wth
fl at heads.

The 59 series blocks had better quality casting control than earlier blocks.
This decreased the nunber of blocks with excessive core shifts. The follow ng
boring limtations are what | use for engines intended for the street.

The 59 series blocks cane in ‘46-'48 Ford and Merc’'s. There aren’'t any
di ff erences between Ford and Merc blocks during these years. Al came with
repl aceabl e hard val ve seats. There were eight different engi ne designations to
my limted know edge: 59, 59A, 59AB, 59L, 59X, 59Y, 59Z, and 59ERP.

The 59, 59A, and 59AB usually had no factory relief. These are the softest
castings of the 59 series blocks. These will alnost always bore to 3-3/8" and

still have adequate wall thickness left for street use. These were the nost
comon bl ocks produced..... which is why they' re also the nost comon bl ocks
still around today. The raised 59 nunber and letter (if used) are located on the

top of the bell housing.

The 59L was thought to be a Canadian truck/bus block, but nany were delivered
in US cars that came directly from USA factories. Many came with a factory
relief and a 3-3/16" bore. However, there are nany around with the smaller 3-

1/ 16" bore. |’ve never tried boring one of these as a 3-3/16" block (to 3-3/8")
| seriously doubt they can be bored this big since the walls woul d have to be
SUPER thick to tolerate boring an additional 5/ 16"! (krom..odnout..1(30/(Q3...These
R0k..blacks. with.a. 310168 . . hore.can.qnly.. Re.horg. safely..[.0..3: 3[.16...£0..60..,.). There
is a general belief 59L blocks have thicker walls than ot her blocks. But, after
havi ng seen several 59AB and a 59L bl ocks cut into sections, and after extensive
measuring, |’m convinced all of the 59 series blocks with a 3-3/16" bore were
cast with the same cylinder wall thickness. The 59L bl ocks are harder than the
59, 59A, 59AB blocks with an acconpanyi ng increased resistance to cracki ng and
wear. Due to their increased hardness, they will tolerate a bigger bore wi thout
cylinder wall flexing than the softer blocks. During the md-fifties, | bored
about a dozen of these to 3-7/16" without any problem ... and this was | ong
before sonic testing. The 59L is located on the top of the bell housing and is



raised. Some of them have only a rai sed 59 nunmber on top of the bell housing
with either a raised, or stanped, L on the right side down near the right stay

rod boss. These 59L blocks are now scarce, but can still be found if one is
di ligent and | ucky.
The 59Y block was thought to be for industrial applications only. But, like

t he 59L bl ocks, many are found in cars fromboth sides of the Canadian border.
These usually came without a factory relief. Like the 59L blocks, a 3-7/16" bore
is possible. They are slightly harder than the 59L bl ocks and, hence, nore
desirable when building a full house engine or one that will be raced. These
exhi bit a greater resistance to cracking and wear than the 59L bl ock. The rai sed
59Y code is located on the top of the bell housing. Some of them have the
raised, or stanmped, Y located on the right side near the stay rod boss. These
59Y bl ocks are quite scarce.

The 59X and 59Z bl ocks were made for mlitary use and came exclusively in
mlitary vehicles. Runor has always held these were cast with nore carbon,
vanadium and other hardening el ements to neet the nore stringent mlitary
speci fications. | don’'t know if that’s true, but | do know the ones |’ve seen
were VERY hard. | stunbled across ny first one in Texas in the early fifties at
a wecking yard. The machi ni st who bored it to 3-7/16" said he would NEVER bore
anot her one because it ate cutters |like they were Snicker candy bars. They are
t he | ongest wearing 59 series block and are the bl ocks of choice. The few |I’'ve
seen did not have factory reliefs. The 59X and 59Z have their raised 59
identification nunber located on top of the bell housing li ke nost 59 series
bl ocks. AlIl blocks 1I'’ve seen had both the X and Z |l ettering stanmped in the bell
housi ng on the right side near the hole for the stay rod. These 59X and 59Z
bl ocks usual |y bore to 3-7/16" with no problens. Too bad they’'re now al nost
i npossi ble to find.

The 59ERP block was made for the European market. The mai n bearing bores are
0. 015" oversize even though the crankshafts are standard Ford 3-3/4" cranks.....
they were line bored for thicker main bearings for some reason. These thicker
beari ngs were stock Ford items at Ford agenci es way back when. Today, one woul d
probably end up meki ng main bearings, or resort to using shimstock between the
bl ock and bearings. There is no physical difference externally betwen an ERP
bl ock and any other 59 block that |I've ever found. Like the 59, 59A and 59AB
bl ocks, these are relatively soft blocks (they nay be even softer). |'ve bored
many of these to 3-5/16" and still had plenty of wall thickness left. 1’ve never
bored one to 3-3/8", but think they woul d take it. The 59ERP bl ocks |1’ve been
i nvol ved with did not have a factory relief. The top of the bell housing has the
normal rai sed 59-identification code. The ERP identification letters are ¥4
| etters stanmped in the pan gasket rail near the front of the block on the drivers
side. The pan gasket covers the ERP stanping. These blocks are scarce.

SLEEVES: Removing the cylinder sleeves increases the bore 0.082" (0.041" on
each side). Ford used to carry pistons with this increased bore.

CYLI NDER WALL THICKNESS: Ed Iskendarian in answer to a direct question in
1953, stated “...... 0.060" wall thickness is the absol ute mninumfor hopped up
engi nes.” He went on to say “..... anything less usually results in the cylinder
wall s wavi ng and fl exi ng under heavy use and wi |l cause the engine to cone
apart.” Today, nost flathead engi ne builders say 0.100" is the absol ute m ni mum
for normally aspirated street engines. | have no know edge of maxi num safe
bori ng on bl own engi nes. Be aware rust on the water side of the cylinders wll
eat away sone of the cylinder wall which nakes for thinner cylinders walls.



BARING: | strongly recommend soni ¢ testi ng when pl anning on boring i n excess
of 3-5/16" to verify the absence of core shifts and thin spots caused by rust.
This will also help determne the block’s safe boring limts. Sonic testing
shoul d be done after the bl ock has had as nuch rust as possi bl e scraped and
renoved fromthe water jackets. The rust scales and build up of rust on the
water passages nay hinder accurate soni ¢ measuring. The cost of machi ni ng and
prepping a block for a full-house flathead is too expensive and time consumng to
chance using a questionable block. By the time it’'s been hot tanked, acid
di pped, magnafl uxed, sonic tested, studs renoved, bored, val ve seats replaced and
ground, cylinders honed, crankshaft mains |line bored, block ported and poli shed,
relief ground, bl ock resurfaced, and cam bearings repl aced, it’s just not worth
taki ng a chance on a questi onabl e block. Mst of the things that are menti oned
above are lost if the block fails after build.... and that is Bl G BUCKS AND A LOT
OF TI ME!

ASSEMBLY OF BLOCK: Most of us build an engi ne far in advance of when we're
going to install and run it. Mny of us use engine oil during engi ne assenbly
like we did in the earlier times. Then canme special canshaft [ube and we began
using it on the camand lifters, but stuck with the oil for the rods, nains, and
cylinders. Well, about the time we get around to running the engine, nost (if
not all) of the oil has dried up and di sappeared. \Which shouldn’t be a problem
if we pre-oil the engine before we fire it the first tinme. But the majority of
fl at heads are not pre-lubed because their design prevents turning just the oil
punp and not the entire engine. Wuldn't it make nore sense to use somne
[ubricant that lasts? | used STP for a few years since it would last a few
years. Then | tried assenbly lube. | think assenbly lube is best. It's a
grease and not near as messy or sticky as STP. | use it on the lifters, guides,
valve stens, all bearings, a few spots on the tim ng gears, and packi ng the oil
punp drive gears. It won't disappear and is avail able in handy tubes. | use
Lubri-Plate brand assenbly lube if anyone is interested. | use special camlube
on the camjournals and | obes as well as on the top and bottomof the lifters.

Pi stons, with their rings on, are dunked in a coffee can of motor oil. The
cylinders are wiped wth nmotor oil before installing pistons. | know this oil
wi || di sappear before | fire the engine the first tine, but | pre-oil all engines
just before they're fired the first tinme so don’t worry much about it. Mre on
this later. If I knowit’'ll be a few nonths before | start the engine, | wpe
STP on the cylinder walls after the pistons are installed and before | button
down the heads. (Erom.r.odnut..on..1/.30.03.....For..faster. Li.ng..seati.ng.. l.i.ght.ly..0l.l.
t.he..cylinder. valls..and.pist.onskitLs....keave.Lhe.rind. packs.. dry.....Th.s.j.s
r.ecammendad. hy.. nost.. Li.ng. nauf.acLuLars. ).

BLOCK CLEANING d eaning the rust and core sand out of a flathead bl ock is
crucial if you don't want the engine to act like a percolating coffee pot.....
especially if you're hopping up your mll. It may not have over-heat ed before
rebuild, but often times it will afterwards due to increased friction and nore
conpression. Keep this in mnd during rebuild.

There are no big tricks to cleaning blocks..... just plain old dirty work. The
tools | use are a conpressed air bl ow gun nozzle with a made-up 1/8" steel tubing
about 8" long and a long thin screwdriver. The extension on the blow gun nozzle
easily directs conpressed air down to the very bottomof the water chanbers.

Wth the engine on the engine stand, | use the long thin screwdriver to chip away
rusty slag on the inside of the water passages. Especially around the cylinders
It’s al so used to break | oose the sand and rust buil d-up at the bottom of the

water passages. |It’'s common to find the rear cylinder’s water passages half full



of packed core sand and rust particles! No wonder they run hot. After chipping

and scraping, | invert the block so gravity will help me enpty the junk. | bl ow
out the passages with the extended tip of the blow gun nozzle. That stuff goes
every where and lays a fine filmover your cars and shop.... fun, fun, fun. Then
I invert the engi ne again and do the chip/ bl ow thing again... and again... and
again until there isn't any junk left in the water passages. Then | take the

bl ock and have it hot tanked a couple of times at an engi ne shop. | haul it hone
and do the chi pping/blowi ng thing again. After getting everything out of the
block | can, | haul it to a car parts stripper and have himacid dip it in his

heat ed tank of Miriatic acid (hydrochloric acid or Hd). The block is left in
the acid tank for 48 hours before being rinsed thoroughly with water. Then back
hone and chip it the water chanbers again. Then to the engi ne shop for one |ast

hot tank and flushing. 1t’s nowready for sonic testing and a final magnaf | uxi ng
before beginning the machine work. [It’'s conmon to get over a 3 gallon bucket of
rust and sand out of the water passages! |’ve often wondered if the sand

consi sts of factory casting sand or is there some from di ppi ng a beer can into a
trickle of roadside water (nud?) to cool a boiling radiator on a hot day. A
friend of mne sand bl asts his water passages after he’ s got the chipping done.
Boy do they look neat..... like a new bl ock nmust | ook. His engi nes run cooler
than nine, so what little rust | |eave behind must restrict transmtting cylinder
heat . Next tine | rebuild mne, he's going to sand blast it (he doesn't know it

yet!).

HEAD BCLTS AND STUDS: | don't believe in running a tap in the block’s head
bolt holes to freshen up the threads. | think this causes the threads to becone
slightly wal | owed out and not hold the bol t/stud securely during tightening.
just blow the holes out until I’mready to install the cap screws or studs.

(a) Cap screws (bolts): | clean their threads on a wire wheel on the bench
grinder. Then | run a thread chaser over the threads and dip themin sone thin
oil before | test themin the block. |If the bolts won't run all the way in using
only ny fingers | work with thembefore | resort to using a tap. During final
installation of all alum num heads, | use grade #8 or #9 flat washers on all head
studs/cap screws. Both sides of the washers get a filmof light oil to increase
accuracy during torquing. Cap screws get some Pernatex Thread Seal ant #59235 to
seal the bolt threads. This also hel ps to assure torque accuracy. Al so see
HEADS SECTION for di scussion on al um num head i nstallations.

(b) Studs are treated differently from cap screws. | prefer studs, especially
when boring big or on engines which will be taken apart frequently. Studs are
consi derably nmore work, but | think they’'re well worth it since they re easier on
t he block and torque nore evenly. | start by cleaning the entire stud on the
bench grinder’s wire wheel. Then | chase both the NF and NC t hreads. | wash
themin solvent to clean the grit after the thread chasing operation. | run a
tap through each used head nut (only on used head nuts) after which the nuts are
t hreaded onto a stud. | run the nuts all the way to the bottomof the stud’'s NF
t hreads using only ny fingers. |If they won't go down with just my fingers, |
find out why and correct the problem | want the nuts to torque down smoothly to
assure accuracy. | dip the stud’s NCthreads in sonme thin oil and screw t hem
into the block. If they go all the way down using only pair of ignition pliers
(which are pretty small), the studs are done and ready for installation. If not,
I fool with themsonme until | either cure the bind. One note here.... Check the
HEADS SECTION for drilling al um num heads when usi ng st uds.

Final installation of studs is what takes time, but it gives these weary old
bones a chance to sit on a board on ny trash can for a few hours. Studs often
become war ped from abuse as well as all the heat/cool cycles they are subjected



to over their lifetime. This causes themto interfere with the head s bolt hol es
during install ation of the head. This contact is responsible for the destruction
of untold nunbers of heads (al uminum and cast iron) because they soon seize to
the head. Making it inpossible to remove the head w thout virtual ly destroying
it. This it the nain reason studs have a bad reputati on.

First | blowout all the threaded holes to insure there’'s no debris in
the bottom of any hole. | check the studs to verify they’'re true by
rolling themon the bench. | start with the mddle two studs. Install the
two studs all the way in using just my fingers. Then | try putting the
head on to see if either hole conflicts with a stud:

(1)If the stud contacts the head, | renmove the stud and re-check it for
straightness by rolling it across the bench. |If it’s warped, I'l|l set it aside
and try another. Sonetimes | use a hammer and attenpt to straighten them

(2) After correcting the problemand there isn't any conflict, | renove the
two studs w thout m xing them up and coat the NC threads with a thread seal ant
i ke Permatex Thread Seal ant #59235. This will prevent water fromgetting past
the threads and deters future seizing. RCELomLrdout.. e AL300.03.... .. kR, Us&s
anti.zseize.Qn.the.stud.shanks..). Then | install the two studs back into their
same holes with nmy fingers until they bottom | use a pair of small ignition
pliers to finish snugging themdown...... | do NOT torque themany tighter (spec
for torque is 8-10 ft/lbs if you insist on torquing theny. Any tighter and
they' Il be a real bear, if not inpossible, to renpbve at a | ater date.

Wien both studs are install ed permanently, | nove on to two nore studs and
repeat the whol e process. Wen you're finished, the head should slide on and off
the studs easily. Takes about 4 hours, but is well worth it as far as I'm
concerned. Wen finished, install the head after slightly oiling the NF threads
on each stud. Use grade #8 or #9 washers on al um num heads to prevent distorting
the alumnumw th a thin oil filmon both sides of the flat washers.

ACORN HEAD BQLT COVERS: If you re going to use chrome acorn covers over stock
Ford head nuts, you' Il find they aren’'t quite as deep as the stock head nuts
This neans they hit the top of the nut before they're flush wth the head
washers. Replacing the head nuts with a new set of grade #8 NF nuts from a bol t
supplier will cure this. They are not as thick as the stock Ford ones and the
acorns fit flush down against the washers and | ooks a bit better.

REMOVI NG STUWDS. There are several nmethods |1’'ve used with varying degrees of
success over the years. | continually try new net hods whenever | hear of one.
Today | use the following. |1’ve listed these in order of success. Just renenmber
to take your time and don't get in a hurry when working on studs...... they’ll
only break and then you end up with a whol e bunch of new troubles. When using a
stud puller, | use a torque wench and limt the torque to 60ft/Ibs to keep from
breaking studs. In the following, |’ massum ng the heads are renoved.

FrompRed.s. Headers..on. J.3QL03. .. Lot r.enoval.. Lo aue..t Q..72:.80. L L.l hs..when

Lryi.ng.to..break..a.stud.l.oose. 1.0.avQl.d..br gaki.ng.iL.,. '"mnervous and limt renoval
torque to 70 ft/l bs.

Stud pullers. There are a differences in stud pullers. | use a stud puller
that grips all the way around the stud (looks simlar to a deep well socket). |
think these are the best and worth the price. The conmmon camlock type rotates
an anti-slip grooved cam so it contacts and applies pressure to one side of the
stud. These are lousy as far as |’ mconcerned. | can’t begin to guess how nany
studs |’ve broken in the early days using these pullers, but it's probably in the
hundr eds! .




(1) Soak the studs with your favorite penetrating oil several times a day for
several days. | prefer “BG In-Force lon-Activated Penetrating oil” (# 438) or
“Aerokroil Penetrating O |” or “P-Blaster Penetrant” in that order. Run a head
nut down flush with the stud and hit the top of the stud HARD with a big hamrer a
fewtinmes (like it’s a nail you re trying to drive into the bl ock). The i npact
and vibration will some tines help free-up a frozen stud. Now get out the stud
pull er. GENTLY attenpt to tighten the stud first. Then try | oosening it.

GENTLY work it back and forth... tighten and loosen..... tighten and | cosen. The
majority of the time if you ve soaked t hem good and worked with them the stud
will cone loose. If it won't budge, try soaking it again over night. Don't ever

force it unless you re sadistic.

(2) This requires an acetylene torch. Heating the stud al one just expands the
stud and does little to | oosen them But heating the boss in the water chanber
of the bl ock expands the boss to make the threaded hole | arger. Have the stud
pull er on the stud and ready to use. Light the torch and put it inside the water
chanmber and heat up the boss...it doesn’'t have to be red hot...just fairly hot wll
usual ly work. As you apply the torch, put a fair amount of strain on the stud
puller. I1t’'ll usually | oosen once you have the boss pretty hot. |’ve used this
method on the | ast five engines...and never broke a stud...which is amazing for
this ol d geezer.

The above two net hods have never failed to renove a stud! Shore nakes life
easi er.

BROKEN STUD REMOVAL: |’'ve |isted what works for nme when | break a stud. |’ ve
listed themin order of ny preference.

(1) Electric DO scharge Machi ne (EDM net hod. There are machine shops which
provide this service for $25 to $40 per stud. An electric arc is established
between the stud and a carbon el ectrode. This arc eats away at the broken stud
and vaporizes it (so to speak). The arc attacks the stud since it heats faster
t han the block. The threads in the block are usually not hurt and can be reused

This is nmy preferred nethod, but then |’mlazy. | had to have one done in ny
existing flathead (gave up and tried to force one years ago!)
(2) AW.rgRronts..he.wel.ds.a.can. screw.ont.o.t.he. Lap.of..Lhe. brokan.stud. wi.Lh..super.

r.esults.. Wsh | could weld that good!
NOTE: The followi ng (3) and (4) methods involve drilling a hol e down the

center of the stud. Drilling a hole in the center of a stud is sinpler if you
put a junk cast iron cylinder head on the bl ock and use a bushing (hone nade)wi th
a 3/16" hole in the head’s bolt hole. |f you have access to a | athe, you can

easily turn out such a bushing or grind a nut will work. This prevents the drill
from wandering off center and into the block (shudder). Suggest grinding the top
of the broken stud flat (if possible) to further decrease drill wandering.
Al ways use a center punch to dinple the broken stud dead center to decrease drill
bi t wander.

(3) After drilling the 3/ 16" hole in the stud and renoving the junk cast iron
head, use an acetyl ene torch to heat the inside of the 3/16" hole until the
remai ning shell of the stud is cherry red (the torch doesn't like this very mich
and sputters pretty good if the tipis put in deep). Let it cool to the touch.
As it cools down, the crud and rust hol ding the stud will often times |oosen and
the stud can be renoved with an EZ Qut. Do not install an EZ Qut until the stud
is cooled off to the touch. Don’t forget..... breaking off an EZ Qut is
sufficient reason to cry! Talk about a SOB (that stands for Shouldn’t Of Been)
to renove! !l

(4) 1’ve done the follow ng, but it sure nakes nme nervous. Drill the
af orenenti oned 3/ 16" hole. It has to be centered exactly. Enlarge it to 3/8"
with anot her drill bit. Heat the inside of the 3/8" hole carefully until the



remai ning shell of the stud just starts to becone red. Then crank up the oxygen
using the same acetylene tip and bl ow the remains of the stud out. Work quickly
before the block can heat. This shouldn’t damage the block’ s threads beyond re-
use as long as the torch is not directed towards them (corrosion is sonmewhat of
an insulator). Many times it takes a couple of tines before the broken studis
bl own out. Scares ne..... and |I'm fearl ess

HELI-CALS: | never install Heli-coils for studs/cap screws in specific holes
ina block that's going to have a 3-3/8" bore. M reasoning: flathead bl ock
decks are fairly thin to begin with. When boring exceeds 3-5/ 16" some stud hol es
along the lower edge of the block are getting fairly close to the edge of the big
bore cylinders. No problemunless Heli-coiling has to be done to these hol es
Drilling the stud holes oversize for a heli-coil makes this separation even less
and weakens the deck even nmore. This will usually cause it to crack dow the
cylinder wall during head bolt/nut torquing. Heli-coiling can be done to other
studs successfully. But we all know which ones will need a heli-coil don't we...
sonmet hing |Ii ke Mirphy’ s Law.

R o Sk o ok o o O ko cRANKsHAFTs kR R R ok o o R R o ok o ok

CRANKSHAFT MAIN BOLTS: The ‘49 and up fl athead cranks use cap screws on their
mains. There are two different types of main cap screws...... shouldered and
non- shoul dered. The front main cap screws are full shoul dered and do not use a
| ock washer. The center and rear main cap screws are non-shouldered and use | ock
washers. | use blue Loctite on main cap screws so | can sl eep nights.

The ‘48 and older fl atheads use main studs with castell ated nuts and no | ock
washers. A though the studs are usually VERY tight in the block, they have been

known to come | oose... especially on souped up mlls. | don't use cotter pins
because when the nut is cotter pinned to the stud, it effectively becones a cap
screw.... which can cone unscrewed. | safety wire the castell ated nuts acr oss

the mai n cap.

CRANKSHAFT MAI N TI GHTEN NG SEQUENCE: Torque the rear main first. The front
main second. And the center main last. Don’t forget to check crankshaft end

pl ay.

CRANKSHAFT SLUDGE TRAP SI ZES ON ‘49 AND NEVER: O anks before 49 did not
have sludge traps. Qanks with a 3-3/4" stroke have 3/8" outside dianmeter sludge
traps. Cranks with a 4" stroke have 5/ 8" outsi de di aneter sludge traps. | tap
t hese and use alum num socket head pl ugs availabl e at nost speed shops. Be sure
to rebalance the crankshaft for the added wei ght. The Wlch type plugs Ford uses
have been known to come out and cause a tremendous knock. Tal k about scaring the

c**p out of you! Ask how!l learned this. A swap neet nethod used to determne a
4" crank is to insert the tip of your little finger in the sludge trap plug’s
hole. If it’ll fit into the plug, it's a 4" crank. |f the sludge trap plugis

too snmall for your pinky, it's a 3-3/4" crank. As always, exceptions to this
have been found, but are rare.

TURN NG CRANKSHAFTS: Like all Ford parts, the flathead cranks used very
strong and hard nmetal. They can be safely turned 0.050" under on both the nains
and rods. Bearings for 0.050" under cranks are difficult to find, but they are
ar ound. Fl oating rod bearings are scarce and nore expensi ve than the sli pper



type bearings. |’ve seen a parts book that listed 0.040", 0.050", and 0.060"
bearings for 8CM 8BA engi nes, but the supplier retired about 4 years ago. VWonder
what happened to his stock. Turning a crank in excess of 0.040" under is better
than metal spraying a crank or tossing it in the trash.... especially if it’s a 4
i nch stroker.

R O o ok o R R Ok O R R ok VALVES khkkhkkhkhhkhhhhhhhhkhhkhkkkk*

CAMSHAFT END PLAY: 0.002” to 0.0004”

VALVE LIFTERS: Lifter radius is ninety-six inches 96" convex! Now that’'s a

big arc. Hat is OK, but NEVER concave because a concave |lifter round of f cam
| obes qui ckly.

ADJUSTABLE VALVE LIFTERS: There is a way to check a Johnson adjustable lifter

to verify it’ll not loosen in an engi ne. The clearance adjusting bolt is not to
nove at less than 5 ft/lbs. |If it’s |ooser, there were repl acenent adjusti ng
bolts available. It seens the threads in the lifter are a | ot harder than the

adjusting bolt so the bolt is the only thing which will need repl acing. Possibly
t he conputer would help find t hem

VALVE GU DES: d earance on the early (split type) guides is 0.004". Split
type guides are not to be mixed up...they cone in matched sets. | strongly suggest
an upgrade to one piece guides and strai ght stemval ves in 59 series and ol der
engi nes since they | ast | onger and are easier to install and renpve. Chevy
valves are |l onger and nust be ground down, but are considerably cheaper.

VALVE GU DE RETAI NERS: They should not be re-used as they have a habit of
com ng |loose when you ve got you foot in it and are approaching shriek rpm
There are valve guide retai ner removal tools that help consi derably. Red s

Headers has these in stock and are relatively cheap. | recomrend purchasi ng one
since it takes a lot of work out of val ve renoval .

VALVE SPRING CAOLS: The spring end with the cl ose wound coils goes
towards the guide (towards the head of the valve) to prevent coil bind.

VALVE SPR NG PRESSURE: 36-40 | bs @2.125" height for Ford & Merc V8 springs.
The Lincoln V12 springs were 51 Ibs @2.125" height
Shins can be added to stock Ford 36-40 I b springs to decrease the height to
2.000". This will increase the tension to approxi nately 50 Ibs (test each one
and vary shimthi ckness to make themall have the sane conpressed tension).

VALVE SEATS: Replaceabl e hard seats were standard in all blocks prior to 1951
(as always, exceptions have been found). |In 1951-'52 they had hard seats only
for the exhaust val ves. 1In 1953 they didn't have any hard seats for either
exhaust or intake valves.... the seats are the block itself. Wth only lead free
gas avail abl e today, | recommend installing new hard seats on both intake and
exhaust valves. Especially if you plan on driving your flathead mnuch.

VALVE QJIDE SEALS. Used begi nning with the 8BA engines. | don't use them
Reason being it’'s almost inpossible to nove a val ve guide in an engine with some
mles on it due to it being seized tight in the bore. The guide seal is intended
to seal the outside of the guide to the bore. This is to prevent oil from being



sucked up past the outside of the guide. |If oil were being sucked up past the
outsi de of the guide, the gui de would pull down easily. Yeah...like that's ever
going to happen. NC oil ever gets up past them | can renenber |oads of
flat heads which |l eft a blue haze behind them and never foul ed a plug even t hough
they were using a quart every 30 mles or so. And renoving their gui des was a
real b***h.

That being said, if you insist on using them many top builders use Viton-C-
ings in place of the stock ones. They say they don't shrink or harden from heat
nearly as fast.

ADJUSTI NG VALVE CLEARANCES WHILE ENG NE I S I N THE CAR: The Ford shop
not or manual nethod for adjusting val ve lash will work, but just barely on
stock cans. Since nost of us run a runpity-rump-runp cam the Ford shop

manual nethod doesn’t work very well. Two other net hods follow and are
not in any order of preference:

(1) Open a valve until it is wide open. Then rotate the crankshaft exactly one
turn. This will normally position the lifter for this valve on the heel of the

cam Adjust the val ve's cl earance.

VALVE ADJUSTI NG VHI LE THE ENG@ NE'S ON AN ENG NE STAND: This is when |
prefer to set the valves since | can better see what’'s going on. There
are two nethods | use to adjust the valves during engine re-building.

(1) Degreei ng the val ves (not the cam. Degreeing the camusing a single exhaust
and i ntake | obe assunes each | obe i s EXACTLY the same. | don't find this to be
true in very many cases. Degreeing the valves is by far the nost accurate in ny
opinion. This is done on the engine stand after valves, cam crank and #1 piston
isinstalled. BTDC is Before Top Dead Center and TDC i s Top Dead Center and CW
is ClockWse and CCWis CounterClockWse. Bring up #1 piston to exactly TDC
Make and install a pointer near the crankshaft pulley. Install a degree wheel on
the crank pulley. Index the degree wheel so the pointer is exactly pointing at 0O
degrees and secure the degree wheel to the crank pulley (a couple of strip
magnets work). Be careful to not disturb the degree wheel or pointer fromthis
point on.

Exanpl e: Let’'s assune a particul ar canis spec for an intake val ve to begin
opening i s 20 degree BTDC. Back off the crank shaft CCWabout 30 degrees (BTDC)
or so using the crankshaft nut and a long breaker bar. You want to be able to
rotate the crankshaft easily and smoothly, so use a long bar or a cheater pipe.
Install a dial indicator on #1 piston’s intake valve. Turn the crank CW (always
turn the crank CW (facing the front of the engi ne) when setting and checki ng
valve clearances) until the degree pointer is 20 degrees BTDC on the degree
wheel . This is when the valve should barely begin lifting off its seat. Adjust
the adjustable lifter until the valve nmoves the dial indicator’'s needl e less than
a thousandth of an inch. Tinme to check it. Turn the crank CCWseveral degrees
before 20 degrees. Nowturn the crank very slowy CWwhile watching the di al
i ndicator closely. The needl e should just barely twitch when the 20 degree BTDC
mark on the degree wheel lines up with the pointer. If it doesn’t, re-adjust the
lifter and check again. Wen satisfied, back off (CON the crankshaft until you
reach the spot where the lifter to valve clearance is the greatest. This is



determned by trying various thicknesses of feeler gauges whil e rocki ng the crank
back and forth several degrees. All that’'s left is to neasure the cl earance
between the valve and lifter using a feeler gauge. This is #1 I ntake valve's
clearance. Record it for future use as #1 Intake for your records. That valve
is done. Nowdo all the valves. Don't forget to record their cl earances as you
go..... for your records. After the first couple of valves, it goes pretty fast.
| degree valves in a flathead in a few hours after the initial set up.

A real benefit is in the future | need only to re-set the clearances of each
valve to the cl earances recorded and the valve is degreed. How? | turn the
crank so the lifter is the farthest fromthe valve. Let’'s assume a particular
valve was degreed at 0.011" cl earance. S nce valve clearance nornally increases
we can use a feel er gauge thicker than 0.011" to determine where the lifter is
furthest fromthe valve. Use the thickest feeler gauge that’ll slide in between
the lifter and valve. Say it’s 0.014". Wth the 0.014" feeler gauge between the
lifter and val ve, rotate the crank back and forth several degrees until you find
t he spot the feeler gauge is the | oosest. Now adjust this to 0.011" clearance
and it’'s exactly the same as if you just degreed it! Neat... neat! Degreeing
valves al ways results in an increase in horsepower.

(2) Visual nethod. This is done before installing the crankshaft. The

camand all valves are installed. Invert the engine so you can see the
cam| obes. Rotate the cam and position the exact m ddle of the |obe’'s
heel at the lifter. | do this visually. Then invert the engi ne and

adj ust the valve clearance according to the cam manufacture’s spec’s.
This is done to each valve and requires a lot of block turning.

LIGHTEN NG VALVE LIFTERS: This is an old speed secret fromthe tracks and
| akes. After setting the val ve cl earances, replace the adjustable lifters wth
stock hol | ow non-adj ustable (solid) lifters. Establish (by grinding the end of
t he val ve) each val ve's clearance as you recorded using the adjustable lifters
when you degreed the valves. A hollow barrel type lifter is | ess than hal f the

weight of an adjustable lifter and will help the engine turn nore rpns. Al so you
never have to worry about an adjustable lifter loosening at speed. A good idea
if youre running flatout for long periods... Bonneville comes to mnd???

EE R Ok o ok o R ok o R ok RODS EE R o ok o R o Ok o R R ok

RODS: Rods through ‘42 had a journal size of 1.999". Then from* 46 through
‘48 they had a journal size of 2.139". These all used fl oating type bearings (a
single bearing for two rods).

In 49, Ford changed and went with rods whi ch use indivi dual bearings that |ock
into both the rod and rod cap. They were not floating bearings. Ford did
maintain the same diameter... 2.139". These rods have nore nmeat at the big end
than the ' 48 and ol der rods have. The small end of flathead rods usually fail
first.

RCD LENGTH: All fl athead V8 rods are 7" | ong.

CRANK AND RCD COMBI NATI ONS: A one-way interchange. The early floater type
rods with their bearings can be used on 8BA/ 8CM crankshafts (two oil holes in
each rod journal). But the 8BA' 8CMrods cannot be used on a ‘48 and ol der
crankshaft (one oil hole in each rod journal) because the single oil hol e woul d
direct the pressured oil between the two individual rod bearings. A two hole rod
journal crank (‘49 thru *53) when conbi ned with floati ng beari ngs and rods nakes
for a stronger |ower end.



Er.om.JW.....8BA Lods. e . nok..di.rectional..and.can..fage. el ther. ta.the.frent..at
hack..of..Lhe.engi.ne.....Howeval....shaul.d. Lhey..have..an..oll..hal g.whi.ch..vau.d. sRray.al.l
l.ovards.Lhe.canehattl. (Lat.er. 8RA.rods. should.have.t.hem...Lhis..hol.e.l.s.1.0.f.ace
%?.\é\gg.gg..t.he..ga.rmh.at.tf.....T.he..t.angs..o.n..the..J.nssar.t..b.eau.ng.s..a.r.e..no.t..d.l.r.e.QI.L.QnaJ...
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PI STON CRONN: M/ 59 no-letter block has Jahn’s 3-3/8" three ring solid skirt
sem -dome raci ng pi stons. The top of the piston crown is 0.173" above the
bl ock’s head surface. | believe these figures are the same as stock Ford sem -
done pi stons.

RINGS: Ford originally canme with 4 ring pistons to decrease excessive oil
consunption. Rings contribute the nmost friction of any engi ne conponent. Check
t he drag on one piston in a cylinder using 4 rings and then agai n after renovi ng

1 oil ring. Ameazing! Increased friction causes a build up of heat as well as a
reduction in hp. The added friction of the 4th ring causes an engine to run

hotter.... something we really don’t need in our flatheads. To overcone friction
requires hp...... hp I’'d sooner be using for fun things. Wy not change and run

3 rings which have 25% 1 ess drag than 4 rings do? Makes sense to nme. Recent
engi nes normal |y have only 3 rings and they | ast wel |l past 100K mil es.

RING GAPS LINING UP IN A RON A common nis-belief is “..... the gaps of al
of the rings in an engine will line up at regular intervals of revolutions.”
Notice the way this is always stated, it is all rings in the engi ne and not just
a single piston. The probability of 32 ring gaps (8 cylinders with pistons
having 4 rings each) lining up in an 8 cylinder engine at the sane tinme are nore
t han astronomcal. (Consider a ring gap of 0.014" and assune each ring rotates
0. 0001" per revolution. Now how many revolutions wuld it take for the 3-3/16”
di aneter ring gap to rotate enough to line up with a neighboring ring....
especially if they're both rotating in the same direction and with the sane

anount of travel. Never?) | do not believe this ever happens.... even on a
single piston. Why? Wat makes a ring actually rotate? |'mcertain it’'s not
magi cal or mysterious, but is strictly mechanical. M reasoning: The rings

rotate as they track in the angular circular scores in the cylinder walls. These
circular scores are nade by the abrasive stones during cylinder honing. The
circular scores should be nearly identical at the top, mddle, and bottom of a
cylinder since the power hone was noved up and down at a fairly constant rate in
the cylinder. Each ring in the cylinder rotates exactly the same nunmber of
degrees upward and downward because they travel in the same angul ar scores goi ng
up as they do going down (they rotate back and forth with equal amounts of score
slippage). Seens to ne that after conpletion of an upward and downward stroke
the ring gaps would be in exactly the same position as they started. |If, and
this is a hell of a bigif, the rings’ gaps actually do line up it wuld seemto
me all of the rings would have rotation limted to one direction only and woul d
each have a different degree of rotation. And how would this be acconplished?
Beats nme. So, | seriously doubt all the ring gaps ever line up. |f they did,

t he engine woul d snoke so badly and for such an extended length of tine
(considering the time it would take for the rings to rotate enough so all of the
gaps were no | onger lined up), the exhaust woul d be a heavy bl ue snoke. Wouldn't
air pollution be dranmatically increased during these extended periods when the
gaps were all lined up? And finally, if all the gaps do line up at regular



i ntervals, why do ring manufacturers make such a point of staggering ring gaps
duri ng rebui I d?

RING GAP POSI TION NG Piston thrust. This is the direction the piston head is
being thrust or “pushed” during combustion. R ng gaps should not be positioned
on the thrust side of the piston because the thrust side of a piston head
receives a lot nmore pressure and heat during conbustion. Should a ring gap be
| ocated on the pressure side, the i ncreased heat and pressure (sharp corners at
t he ends of the rings heat qui cker and hotter) will cause the ring gap to vary
and affect the ampunt of ring tension against the cylinder wall. Piston thrust
can easily be determined if we think of it as being the | eading edge on the top
of the piston head during the cylinder’s combusti on cycle.

Exanmple: A fl at head V8 engi ne crankshaft rotates clockwi se when viewed fromt he
front of the engine. Then the thrust side on all 4 piston heads on the drivers
side of the engine will be the side of the piston head furthest fromthe bl ock’s
i ntake manifold surface. The thrust side on all 4 piston heads on the passengers
side of the engine will be the side of the piston head closest to the bl ock’s
i ntake manifol d surface.

Havi ng det erm ned the piston thrust, the ring gaps are positioned as
follows. Starting wwth the bottomring........

(1) Ol ring expanders: This goes on first and the ends of the expanders are
not critical in location. Position as you will.

(2) Gl ring:

O 3 ring pistons, the gap is to be | ocated at the center of the
opposite side of the piston thrust.

M 4 ring pistons, position the gap of the two oil rings 45 degrees
fore and aft of the center of the opposite side of the piston thrust.

(3) Ol ring segnents (2 per oil ring):

O 3 ring pistons, the gaps are to be located %' fromthe oil ring
gap. One fore and one aft.

M 4 ring pistons, the gaps are to be located %' fromthe their oil
expander ring gap. Each oil ring will have it’s tw segnment rings located fore
and aft of it’'s gap. A so see the follow ng section SEGVENTED O L R NGS.

(4) Bottom conpression ring: Gap to be | ocated directly over the wrist pin
towards the front of the engine

(5) Top conpression ring: Gap to be located directly over the wist pin
towards the rear of the engine.

SEGMENTED O L RINGS. Wul d you believe a steel segnment ring is directional ?
They are! They have an up side and a dow side.... they re just not marked by
t he manuf acturer for some reason or anot her.

Determ ning which side is up and which side is down is a pretty neat thingto
show your buds. Pl ace one of these thin rings between the bottommost joint
crease of your thunb and the uppernost joint crease of both your index finger and
m ddl e finger (with the gap positioned either forward or backward). Now squeeze
your thumb and fi ngers towards each other to force the ring to bend. The ring

will bend either up or down an inch or so (the bend will be opposite the gap).
For this discussion, let’s say the ring bends upward. Fip the ring over and try
it.... nowit bends dowward! It will bend only ONE way! An engi neer w th

Perfect Circle Rng Co. told nme (way back when) it’'s because the way the

nmol ecul es arrange t hemsel ves during manufacturing. The upward bend i s always
towards the top of the piston. This applies to all segment rings. Doing this
will help seat the oil rings quicker and they' Il performbetter.



WR ST PIN CIR-CLIPS: The openi ngs face towards the top of the piston unless
t he piston manufacturer states differently. Some have their own type of wrist
pi n keeper and positioning.

WRI ST PINS: Stock wrist pin diameter is 0.7501" thru 0.7504".

REMOVING WR ST PINS: Renove the wrist pin lock. Drop the piston in a pan
of 200 degree water for a few mnutes will ease renoving the pin. Use a | arge
drift punch to gently tap them out.

OFFSET WRIST PINS I N PISTONS: These are usually offset 0.050". This cocks
t he piston in the correct direction when conbusti on begins to hel p reduce piston
rocking (sometinmes called piston clatter) and to i ncrease piston stability. Ford
decided on this for his new V8 to help quiet it. As we all know, as horsepower
is increased, piston clatter increases dramatically. Piston clatter sounds
simlar to a very faint rod knock and i s nost noti ceabl e when the engine is
pulling hard. Pistons with offset wist pins have a front and rear. These
pi stons are marked to face the front of the engine in some manner (usually by an
arrow, stanped FRT, or with a notch in the outernost edge of the piston head).
If there isn't any mark denoting front, the wrist pins are | ocat ed dead center
(no offset) and the pistons are non-directional as to front and back. These are
often called racing pistons since offsetting wist pins decreases hor sepower
slightly and race engi nes aren’t concerned with i ncreased piston clatter.

FREEl NG UP A FLATHEAD ENGI NE FR(ZEN W TH RUST: When the engine is in the car
and you can't budge the crankshaft, | do the follow ng. |’ massun ng the heads
are off. Soak the pistons, cylinders, lifters, etc. with penetrating oil several
times a day for a few days. Jack the car up a foot or so off the floor. Use a
br eaker bar and a cheater pipe (a few feet I ong) on the front pul ley bolt.
Position this pipe against the garage fl oor on the passenger side so | owering the
car will tighten the pulley’'s bolt. Ve want to use the car’s weight to put a
constant strain on the bolt to turn the crankshaft. Lower the car down until the
pi pe contacts the floor. Continue lowering the car until the car’s weight is
pressing downward on the pipe. GCalk a reference line on the pulley and bl ock so

you can tell if the crankshaft pulley noves. Leave everything as is and check on
it fromtime to time over the next couple of days. Bet you' Il find the crank
pull ey has turned... unless it’s one big block of rust. |If necessary, reset this

as needed until the crankshaft can be turned with a wench.
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*xxkxrxs MISC. MATH & FORMULAS *******

Revised May 1, 2009
pi = 3.141592227 (rounds off to 3.1416)

CENERAL SPEED RPM GEAR RATI O FCRMULA:
(a) Cal cul ation of speed:
nph = (pi)(tire diameter in inches) (60)(rpm
(12) (5280) (rear end rati o)
V¢ can rearrange this fornula al gebraically to arrive at two rel ated
formulas. One for determning rear end ratio at a specific speed. And one for
determning rpmat a specific speed.

(b)Cal cul ating the rear end ratio required for a specific speed and rpm
rear end ratio = (pi)(tire diameter in i nches) (60)(rpn
(nph) (12) (5280)

(c)Calculating the rpmfor a specific speed:
rpm= (nph)(12)(5280)(rear end rati o)
(pi)(tire diameter in inches) (60)

Exanpl e: Suppose we want to find out the rpmin and out of overdrive at 70 nph.
The tires have a 28.2" diameter (M chelin 235/75R15) and the rear end ratio is
3.78: 1.

First we calculate the rear end ratio in overdrive. Miltiplying 3.78 times 70%
will give the ratio in overdrive (both Col urbia and Bor g- Var ner have the sane 70%
overdrives). This is (3.78)(0.70) = 2.65 in overdri ve.

Usi ng fornula (c) above: Calculating the rpmat 70 nph out of overdrive (which
is the direct drive ratio of 3.78):

rom= (70 nph)(12)(5280)(3.78) = 3154 rpm @70 nph
(3.1416) (28. 2") (60)

Calculating the rpmat 70 nph in overdrive (the overdrive ratio is 2.65):
rom= (70 nph) (12)(5280) (2. 65) = 2211 rpm @ 70nph
(3.1416) (28.2") (60)

TEMPERATURE AND TIRE PRESSURE: For every 10 degrees F change in tire
tenperature, the tire pressure will change 1 psi. An increase intire
tenperature will increase tire pressure, and vice versa, a decrease in tire
tenperature will decrease tire pressure. Note: this is tire tenperature and not
air tenperature.

TEMPERATURE QONVERSI ON FORMULAS: (where F is fahrenheit and Cis centigrade
F = C(9) +32 C = (F-32)(5)
5 9



COMPRESSI ON RATI O FORMILA: Where CR is conpression ratio, V1 is the volune
in cubic inches of one cylinder, and V2 is volune of one combusti on chanber in
cubi ¢ i nches.

CR = (V1) + (V2
(V2)

Huntington’s “Soupi ng the Stock Engine” which was published in 1950. It nakes a

| ot of assunmptions and is somewhat conservative, but at | east it gives us sone
idea as to what to expect for our efforts.

The following are multipliers for horsepower increases per nodification:
Special Al heads 1. 08

Addi ti onal car bs 1 per either 3 or 4 cylinders, L head = 1.10
same except OHV = 1.15

1 per either 1 or 2 cylinders, L head = 1.15

same except OHV = 1. 20

Hot cam nmld grind = 1.10
super grind = 1.22
Porting, L head = 1.03 to 1.08
OHV = 1.02 to 1. 04
Bor e and st roking:
The % of displ acement increase is: new cubic inches
st ock cubi c inches
This is used in the formul a:
1+ (0.7) (% of displacenent increase - 1)
=1+ (**0.7) (new cu/inches) - 1)
(stock cu/inches)
**Use 1.00 in place of 0.7 if bigger valves are used.
Usi ng strai ght Methanol for fuel = 1.10

An exanpl e: A 239 cubic inch fl athead V8 has a stock hp rating of 100hp.
Modi fications are; alun num heads, dual 2 barrel carbs, 3/4 grind cam
port ed/ mat ched/ poli shed, bored and stroked from 239 to 286 i nches, increased
valve size, and running on gas.

Mul tiplier for dual 2 barrel carbs on a V8 is 2 cylinders per carb throat = 1.15

Porting i s about m ddle of range. Estimated at 1. 05

Bored and stroked (w th bi gger valves) nultiplier is

(1)+(1.00)[(286) - 1] = (1)+(1.00)[1.20 - 1] =1 + 0.20 = 1.20

(239)

And finally:
(base hp) (A heads) (carbs)(cam) (port/ polish)(increase in cu/in.)
(100hp)(1.08)(1.15)(1.10)(1.05)(1.20)

172.1 hp is the esti mated hp.

Notice there are no hp nultipliers for racing pistons, increased

cl earances, hi gher compression ratios, headers, duals, etc..... but this will
gi ve somewhat of a rough idea.

CALCULATI NG CARBURETCR SI ZE REQUI REMENTS: Car buret or si zi ng consi ders only
t he engine’s bore, stroke, nunber of cylinders, and the maxi num r pm Note cam
i nproved breat hing, conpression, etc. are not a consideration.



Qubic I nch Di splacenment (A D) is determned by the engine’s bore, stroke, and
nunber of cylinders. Romis the peak rpnis the engine wll turn.
Then the carburetor cfm(cubic feet per mnute) requirements are:

ctm= (rpm (A D
3456

Exampl e: Suppose a fl athead engi ne has a displ acement of 276 cubic inches and
is expected to turn 4400 rpm.....
cfm= (rpm (CID = (4400)(276) = 1214400 = 35lcfm
3456 3456 3456

TRANSM SSI ON GEAR RATI O FCRMULA:  Use t he number of teeth on each gear:
Multiply all of the driven gears together. Miltiply all of the drive gears
together. Then divide the product of the driven gears by the product of the
drive gears.

Exanpl e. To determne a second gear rati o:

Let NL be the nunber of teeth on the front gear on the cluster (driven by the
main drive gear). And N2 be nunber of teeth on the 2nd gear (driven by the 2nd
gear on the cluster). And RL be the nunmber of teeth on the main drive gear
(drives the cluster gear). And R2 be the number of teeth on the 2nd gear on the
cluster (drives second gear).

Then we come up with the fol low ng fornula:

Overal | 2nd gear ratio = (NL)(N2)
(R1)(R2)
Exanple: Suppose we want to determ ne the ratio of 2nd gear on a 16/28 gear
conbi nati on. .. ..
MDG has 16t. The cluster gear has 28t-24t-18t-14t (the second gear on the
cluster is 24t). The second gear has 22t.

Then:
N1 is the front gear on the cluster or 28t
N2 is second gear or 22t
R1 is the MDG or 16t
R2 is the second gear on the cluster or 24t

And finally the overall second gear ratio is
= (NL) (N2) = (28)(22) =616 = 1.60
(R) (R2) (16)(24) 384

The second gear ratio for a 16t MOG and a 28t cluster is 1.60
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R R o o FUEL PUMP & PRESSURE R O o o o R

FUEL PUMP PRESSURE: Stock fuel punp pressure spec’s are 1% to 3% psi
at idle.

FUEL PUW VOQLUME TEST: Fuel punp mninmum output is 1 pint of fuel in 30
seconds with the engine idling at 500-600 RPM

FUEL PUMP VALVE CHECK: Checking the inlet valve in the fuel punp can
be done by connecting a vacuum gauge to the fuel punp’'s inlet side. Start
the engine and let it idle. Wen the vacuum gauge i ndicates 10in/Hg (Hg
is the chem cal termfor nercury), shut off the engi ne and wat ch the
vacuum gauge needle. It should not drop to zero for at | east 1 mnute.

If it does, the inlet valve in the fuel punp is |eaking and may need
repl aci ng, cleaning, or maybe only a new i nlet valve gasket.

DECREASI NG FUEL PRESSURE: Ford recommends | oweri ng the fuel punp
pressure by increasing the thickness of the gasket between the fuel punp
stand and the intake manifold. This decreases the push rod stroke. About
0. 010" increase i n gasket thickness | owers the fuel pressure Y psi. The
method | prefer is to use an adj ustable fuel pressure regul ator between
the fuel pump and carb(s).

FUEL PUW CAM LOBE LI FT: Lobe Iift on a stock flathead camis 0.200". As far
as | know, all after-market FH cans have 0.200" |ift. War l[imt is 0.180".
Since the fuel punp is in constant contact with the lobe, the push rod travel
shoul d be within these tolerances.

FUEL PUWP PUSH RCD LENGTHS: There are three | engths of push rods whi ch came
fl at head engines.......7-7/8", 8-7/8", and 10-1/16". The 7-7/8" and 8-7/8" cane

in
in’'32-°48 engi nes. The 10-1/16" canme in '49-' 53 engi nes.

FUEL PUW PUSH RCD VWEAR: Repl ace when wear exceeds 0.050". (A seat of the
pants rule: as long as there is chanfer left on the both ends of the push rod it
is still ok.)

FUEL PUMP REBU LD KIT: | use rebuild kits by NAPCO (Nissan Auto Parts
Conpany, Ltd.) part nunber #11A-9349. These cone with a different
designed inl et and outlet valves and newer fuel resistant diaphragms. |
find this newer style of valve makes 5+ psi... whereas the stock val ves
make only 3% psi (higher pressure hel ps prevent vapor |locks). | reconmend
using a pressure regul ator whenever a fuel punp exceeds 2% psi. Limting



pressure to 2% psi will prevent over powering the needle and seat
assenbl i es and subsequent flooding leading to fires. The box say it’s for
Ni ssan, Mazda, and Toyota, but years are not shown on the box. Sonme
internal val ves use rivets to hold themin place of the screws. | suggest
checki ng whi ch you have bef ore orderi ng.

FUEL PUMP REBUI LD: Wien tearing a stock pump down, scratch a nmark
across the joint of the two fuel punp’s body halves to orient the hal ves
during reassenbly. Then internally, scribe U (up) or D (down) next to the
two val ves (inlet and outlet) to show whet her they're installed face up or
down. The sane valves are used for both the inlet and outlet valves.
These valves are often the cause of | ow pressure. These kits use materia
which i s resistant to gasoline with ethanol or other junk used these days.

GAS LINE SI ZING The stock ¥ gas line will provide sufficient gasoline for
dual carbs for full throttle on all but the wildest street engines

VAPCR LOCKI NG: There are many causes of vapor |ocking. Vapor |ock occurs
when gasoline inits liquid state gets hot enough to change to a vapor state (all
fuel punps were designed to punp liquid.... not vapor). Locating causes of vapor
| ocking at home is a lot easier than on the road. Often it’s caused by several
m nor things. Don’t rule out the gasoline we get today. This stuff vaporizes at
a lot lower tenperature than strai ght gasoline did. Mbst of us have been plagued
by vapor | ock with our flatheads. Exanple: One hot day mine was doing it’'s lack

of gas thing. Wen | got it home, | decided it was tinme to stop this mutiny. |
wal ked around t he back of the car and heard bubbling i nside the stock steel gas
tank. Could that be gasoline boiling??? | craw ed under the car and touched t he

tank with the back of ny hand to feel if it was really bubbling..... and burned
blisters on ny hand. The tank was nowhere near the exhaust system Finally
figured out the heat was a conbi nation of the trapped engine and road heat under
the car. The stock netal gas line was just as hot. No wonder it was trying to
t ake over command of the engine!l Replacing the stock tank with either a
stai nless or new steel tank wouldn’t do any good since either would still get
hot. So | opted for an after market pol yethylene tank. Wile | was at it, |
repl aced the stock steel gas line fromthe tank to the carbs with rubber tubing
desi gned for gasoline. Reason? The pol yethylene tank and rubber gas line don’t
absorb and hol d heat |ike the stock steel stuff did. [It’'s never had any probl em
since and 1've crossed the desert many tinmes during the heat of the day.

I"ve listed the foll owi ng checks for possi ble vapor | ocking areas in no

particular order. | do each and every one when |’ mworki ng on a vapor | ocking
pr obl em

(1) Verify the fuel punp is perfornming according to volume and pressure
specifications. |If not, find out why and correct it.

(2) Check the entire length of gas line fromthe tank to the carb for distance
to a source of heat. The absolute m ni mum di stance fromthe exhaust or any heat
source is 5. If it’s closer it’s probably a main contri butor to vapor |ocking.
Do what ever is necessary to get clearance or add an insul ati on barrier.

(3) Check the stock gas line for heat. Take an hour long crui se on a hot day and
t hen touch the gas line in several places. |If it’s too hot to touch it’'s
probably vaporizing the gas inside the line.... or trying to. If it’'s only hot
in one section, slice open a |l ength of vacuum hose and slip it over the steel
line to act as a heat insulator. Plastic zips will hold the line from sliding.



(4) Check the stock gas tank. Renpve the cap and listen for gas bubbling after
an hour’s drive. |If it is, try coating the tank with several thick coats of
undercoat. This requires renoving the tank to coat the entire tank, but it does
help insul ate the tank.

(5) Check to make sure the gas cap is vented. Al flatheads canme with vented gas

caps. Verify the vent is not plugged by blowing air through it. If you're using
an after market gas tank, it probably has it’s own vent system but verify it's
not plugged.

(6) Check the glass bow on the fuel punmp for tightness or for cracks. |If not
air tight or cracked it’ll suck air rather than gas

(7)Check the flexible line leading into the fuel punp for possi ble | eaks. Best
way is to remove it and plug one end with a finger. Suck on the other end to

create a vacuum whi |l e you wiggle the line around. If you | ose vacuum the flex
line has a hole and it’s junk. Sometinmes these are weakened by engine heat.
When you suck on them they may col lapse.... replace it. |If on the road, wrap

el ectrical tape around it several times after you get it dry. Often times this
wi Il get you hone.

(8)If the carbs are super hot it’'s a sure bet they re getting soaked from the
engi ne, fan, and radiator heat. Check by pulling the top of the carb off before
you shut off the engine to see if the gas inside is bubbling. |If it is, try
addi ng a coupl e of extra carb to i ntake mani fol d gaskets to act as insul at ors.
For an extreme circunstance, try a 1/4" thick insulator from some non- heat

absorbing material |ike Masonite between the carb and intake manifold.
(9 An el ectric fuel punp is always a good i dea for use as a back-up. Just
renember, electric punps are designed to push fuel.... not pull it. More on

el ectric punps in the next sub-topi c.

Shoul d vapor | ocki ng happen on the road during a trip | start troubl e shooting
by renoving the gas cap to verify the gas tank vent is not plugged. Then I
bypass, renove, or replace the gas filter(s) with rubber gas line tubing. These
not only require fuel pressure to get the gasoline through them but they also
cut down on the flow of gas. And we need all the fuel we can get.

ELECTRIC FUEL PUMPS. These are usually the first |ine of defense for
preventing vapor lock. These should be |ocated as close to the gas tank as
possi bl e because they' re nade to push and not pull. They are very sensitiveto
dirt etc. Install a good gas filter just before the electric punp’'s inlet is a
good idea. Using an electric punp in conjunction wth the stock fl athead punp is
our norrmal nethod of installation. W use a toggle switch to turn on the
el ectric punp when it’s needed. Good idea. BUT there can be a problemw th this
setup. Stock nmechanical punps will not pull gas through nost rotary type punps.
BUT they will pull through a pul sating type punp. Reason being, the rotor itself
chatters as the stock punmp pulls gas through it. This chattering causes the
rotor torotate slightly. The rotating eventually causes the rotor to block the
exit or entrance port which stops gas frombeing pulled by the stock punp. At
t hat point we turn on the electric punp’ s toggle switch thinking we're vapor
| ocking. The rotor turns which opens the exit or entrance port and the el ectric
punp pushes gas to the stock punp. This nakes us think we were vapor |ocking
when we weren't. Often tinmes, we end up running the rotary punp full time since
t he stock punp is unable to supply gas to the carbs and we think the stock punp
i s kaput.

(a)ne solution is to go to a pul se type el ectric punp in place of the rotary
punp. These are not easy for the counter people to find because their conputers
go by year, color, and body style only and they have no i dea how to identify if



it’s a pulse or rotary. These punps are available if you can find a parts person

who knows what they’'re doing..... good | uck with that

(b) A second solution. | prefer rotary punps over pul sating type punps evenif a
stock punmp can’t pull gas through them They |last a whole |ot | onger and are
nore dependabl e than the pulsating type. So, | add a second gas line just for
the rotary punp........ Sounds stupid doesn’t it? It’s alittle tricky to
describe using only words so stick with me if you're interested

After installing the newrotary punp near the gas tank, | install a “T" fitting

between the gas tank and the rotary punp. This “T" type fitting will ultimately
provi de paths for the fuel.....
(1) One for the inlet side of the nearby electric punp.

(2) One for the stock gas line which will go forward to the carbs.
(3)One for the stock gas line com ng fromthe tank
For (1) above: | run a rubber gas |line hose fromthe right side of the “T

fitting to the inlet side of the electric punp. This supplies gas to the
el ectric punp.

For (2) above: The stock steel gas line is cut about 2" from the tank.
Connect the end of the stock gas line (goes forward to the stock fuel punp) to
the left side of the “T" fitting using a short pi ece of rubber gas |line hose.
This will supply gas to the stock fuel punp using the stock gas |ine.

For (3) above: Connect a | ength of rubber gas line hose to the freshly cut
stock gas line comng fromthe tank. Connect the other end to the remaining “T"

fitting. Install a fuel filter in this rubber |line between the “T" and gas tank.
This filters all gas comng fromthe gas tank.
Next | install a new rubber gas line fromthe output side of the rotary punp

all the way forward to a couple of feet ahead of the driver’s seat. This gas
line is routed inside the frame rails to protect it and is secured every 6" or so
with plastic zip locks. This line is for gas comng fromthe el ectric punp.

| use a gas line selector for an early Ford Bronco. It’'s a three-way val ve
desi gned for selecting either of the Bronco' s tw tanks and has a shut off
position which is handy to shut off all fuel to the engine. One selector
position is used for the stock gas line which cones fromthe rear of the car.

One selector position is used for the new gas line connected to the el ectric
punp’s outlet. The third and last position is self-explanatory...it shuts off all
routes for fuel flow. This selector valve is installed where it’s convenient...
like in the floor at the left corner of the front seat. The valve has 3 fittings
(two inlet fittings---- one for each gas line fromthe rear of the car and a
third outlet fitting going forward to the stock fuel punp). Blow air through
each so you know which is which. All that's left is to cut the lines fromthe
back of the car to I ength and connect themat the selector valve. | cut apart

t he stock gas line going forward to the stock fuel punp. The end of the stock
metallic gas line comng fromthe gas tank is connected to one selector fitting
using a short piece of rubber hose. The new gas line fromthe el ectric pump
connects to a second selector fitting. The third selector fitting is the outl et
line to the stock fuel punp (it feeds the stock fuel punp and carbs via a new
rubber line which replaces the stock gas |ine).

Wien the selector is inthe left tank position, the stock punp provides
all the gas to the carbs via the stock gas Iine connected to the left side
of the “T" fitting at the tank. Wen the selector is turned to the right
tank position, the electric punp takes gas fromthe right side of the “T
fitting at the tank and punps it through the new gas line to, and t hrough,
the stock punp and to the carbs. Neither line can divert or pull it’'s gas
to the other |ine because the 3-way sel ector valve mechanically blocks it.



It will be run on the stock punp full time (fuel is pulled through the
sel ector val ve by the stock punp). When needed, | turn the selector to
the electric punp position and flick on the toggle switch for the electric
punp (fuel is punped forward by the electric punp through the selector
val ve and then to the stock punp).
Benefits: | use the electric punp for primng the carbs or when | get concer ned

about a possible vapor lock (like crossing the desert or in a traffic jan).

| also use it when setting the gas level in ny two Stronberg carbs. This is
great because | don’t have to have the engine running and be so concerned about a
fire. The electric punp is used to supply gas to the carbs when adjusting gas
| evel (used in conjunction with a squeeze type bulb to suck out excess fuel).

One thing | like is the ability to conpletely shut off the gas. When |'mon the
road | turn the selector to “off” when | park it for the night or |eave it
unattended for a time. | run the engine until the carbs stunble due to lack of

gas. Helps ne sleep a little better knowi ng the | ack of gas in the carbs wil
prevent soneone fromsinply hot wiring the car to steal it. The next norning |
turn the selector to the electric punp side and let it refill the carbs before
hitting the starter button.

KRR R o Sk O ko O Ok ok o cARBURETIoN EE R ok o o R o o ok o o X

AIR FILTERS: In early days, nost of us ran velocity stacks or Bell chrome air
cl eaners. The velocity stacks had a screen for a filter. These woul d keep out a
regul ation sized bowing ball, but very little el sel But they | ooked great. (A
side benefit.... they provided great water injection in arain stormif you were
not running a hood!) The original Bell chrome air cleaners used several turns of
a screen mesh for a filter. These cleaners are being repo d with paper nesh
filters and are in demand t oday, probably because they |look cool and old tiney.
Thei r design severely restricts air flowin ny opinion and causes an overly rich
m xture as the engi ne approaches m d range. This restricts engi ne performance
and can contribute to fouled plugs. One cure is to nake your own open-type air
cl eaner using K&N or other brand of quality filters. These don't filter as well
as many gear heads would like, but they don't clog up and cause rich mxtures
ei ther.

FUEL PUVWP PRESSURE: Ford and Stronberg carbs were engineered to operate at a
maxi mum of 2% psi fuel pressure which was pretty typical of carb pressure inthe
thirties. Exceeding this pressure can overl oad the needl e/ float system (hold the
needl e off it's seat) and flood a carb. This results in gas running down the
carbs and onto the engine and is probably where the Strombergs partly got their
reputation for being burners. The Ford carbs will also suffer fromexcessive
pressure, but are not as sensitive as Stronbergs due to better float | everage
agai nst the needle and seat. This is the result of Ford s better float pivot
design. When the float is set too high, or if the pressure exceeds 2% psi, or
the vehicle is driven off-road, the air horn to main body gasket on both brands
of carbs will become saturated with gas. Raw gas and gas vapors w Il waterfall
down the front of the carbs. Notice the proximty of the front of the carb to
t he generator brushes arcing on the commtator? Picture your engine with hot gas
on the front of the carbs and the close proximty of the arcing generator. Scary
isnt it? Don't chance it..... limt the fuel pressure by installing an
adjustabl e fuel pressure regulator and setting it to not nore than 2% psi.
prefer the Holl ey regulator. MNote the carburetor designed pressure is | ess than
the 3% psi Ford specifies for their mechanical fuel punmp. Strange Ford engineers



knew the design pressure of the carbs, but used fuel punps that exceeded this
pressure... naybe to forestall their tendency to vapor |ock?

POAER VALVES:. These used to be called the “high speed jet” or the “econoni zer
valve”. Today they're referred to as “power valves”. Wen one of these power
valves opens, it richens the fuel to air ratio fromapproximately 14.5:1 to
12.0:1 (about 20% richer). These operate either mechanically or by vacuum

Ford/ Hol l ey carbs use a vacuumtype power val ve which has a fl ow restriction
downstream of the power valve. This restriction functions like ajet and limts
the quantity of gas passing through it. This restriction (referred to as the
power val ve channel restriction in Ford/ Holley carb manuals) is inside the power

valve’s transfer passage between t he power valve and the main well. It is
neit her accessi bl e nor changeabl e as far as I'mconcerned. Power val ves do not
provi de vari ous changes in the anmount of gas flowi ng through them... they sinply

go to wide open. Qur current crop of gasoline will hasten failure. The new
power val ves must be using some new material since they aren’t experiencing
failure fromgasoline |ike the NG5 do.

Stronmberg carbs don't have any such restriction in their transfer passages in
the main body. The netering orifice in the shell of the brass power val ve
controls the amount of gasoli ne.

CHANDLER GROVES/ HOLLEY/ FORD POVER VALVES: Chandl er Gove original ly designed
and built the two barrel carb for Ford beginning in 1938. After the initial
contract termexpired, Ford put the carb contract out for bids. Holley won the
bid and built themfor Ford for a few years. Then Ford took over their
manuf acturing. All three manufactured carbs are pretty nuch the same.

As stated in the preceding text, the Ford carbs use a vacuum spring controll ed
di aphragm type power valve. These are rated according to the inches of vacuum
(in/Hg) needed to open the valve. The chem cal synbol for mercury is Hy andis
used when neasuring vacuum The power val ve opens at | ow mani fol d vacuum ( engi ne
under power) and cl oses at hi gh nanifol d vacuum (engine not under |oad). Rebuild
kits | see these days have power valves rated in the 8-10 in/Hg range. Power
valves whi ch open at | ower vacuum are available from sone suppliers and are a
wort hwhil e i nvestrment if you re running multi Ford carbs. Milti carbs wll
decr ease engine vacuum and often cause the vacuum control led power val ves to open
with only the slightest increase in accelerator pedal (especially at altitudes
above sea level since vacuum decreases with an increase in altitude). Many of
t hese val ves are stanped with their rating. A 45 stanp nmeans the val ve opens at
4.5 in/H..... an 80 neans the val ve opens at 8.0 in/Hg. Always install a power
valve that is rated lower than the amount of vacuumthe engi ne makes at idle.
Shoul d the engi ne backfire, it will alnost certainly rupture a di aphragmtype
power val ve. MWhen running rulti-carbs, some rodders renove the power valves

conpl etely and plug the holes shut. This will cause the engine to lean out on
the top end unless it is re-jetted. Re-jetting 6 or 7 sizes bigger prevents
l eaning out...... which in turn nakes the engine run very rich when operating

duri ng nornal use (which is nost of the tine). Sone rodders run a power valve in
only one of their carbs and have good results. The power valve is located on the
underside of the carb’'s main body (fuel bow ) casting. You have to separate the
throttle body and the nmain body of the carb to get to it. Checking one of these
power valves is only a matter of sucking on the flat side of one to see if the
di aphragm is ruptured

A | eaki ng power valve can trickle gas into the throats of the intake manifol d
and cause hard starting after sitting for a period. |If your car is hard starting
(and pukes black snoke out the tail pipe when it finally does start) after being



shut off for about a half hour on a hot day, or if it’s hard to start after
sitting all night, check the power valve to see if it’s I eaking.

STROVBERG POAER VALVES. Stronberg carbs use a mechanically control led power
valve. |It’s located in the bottom of the accel erator punp well. These are
opened mechani cally. They are closed and hel d shut mechani cally by an internal
spring. They beconme operational whenever the flat bottom of the accel erator punp
depresses the power valve's pin. This happens only when the accelerator punp is
at the bottomof the punp’s well (full throttle or very near it). These power
valves are nade of brass and will not rupture |ike a di aphragmtype power valve.
A single netering hole is | ocated in the outer shell of the power val ve to neter
gas flow This permits controlling the anount of gas the power val ve can deli ver
by sinply changing the size of this hole. It's a lot easier to adjust full
throttle gas fl ow than on a Ford carb. Just solder the hole shut and drill the
si ze hole you want further around the brass power valve (in a new | ocation).

Si zing Stromberg power valves isn't very critical since extended periods of WOT
(wide open throttle) sel dom happens these days (Bonnevill e?) and decreased vacuum
doesn’'t operate them prematurely.
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STROVBERG CFM & VENTUR Sl ZES

81 rated at 135 ¢fm Venturi di anmeter = 0.812"
97 rated at 150 ¢fm Venturi di aneter = 0.969"
LZ rated at 160 cfm \Venturi di ameter = 1.000"
48 rated at 175 cfm Venturi di aneter = 1.031"

STROVBERG CIRQUI TS: The idle discharge circuit operates fromidle to 25 nph.
The main jet circuit operates from 25 nph to 70 nph. Above 70 nph the power
valve works in conjunction with the main jet circuit. Rear end ratio, tire size
and power loading all affect the operational boundaries of the various circuits.
Renmenber the operational boundaries of carburetor circuits overl ap.

STROVBERG NEEDLE/ SEAT ASSEMBLI ES. These were originally a steel needle and a
brass seat whi ch nade them susceptible to the needle being held off it’'s seat by
grit and dirt...which resulted in fl ooding which lead to fires. These all netal
needl e and seat assenblies are sensitive to pressures in excess of 2% psi. Kgn
Qaofthe  Facd. Batn.tecomends. and..uses..only. et alLic.nesdl s..and . seal.

assanbl.igs..
Wth the advent of the soft tipped needle (Vitom), the sensitivity to dirt and

fuel pressure was reduced and fl ooding decreased considerably. | use only these

Since the sixties several different designs of needle and seat assenblies have
been manufactured. Sonme are not affected by grit and dirt and many will tolerate
hi gher fuel pressure. 1’ve tried many of them but end up going back to the
Vitomtipped needles in nmy Strombergs. |'ve not had a single sticking needle in
t he past 135,000 m | es so why change?

STROVBERG JET, POAER VALVE, AND FLOAT SPEQ FI CATI ONS
The 81 came on Ford V8-60 engines in ‘37 and nost of '38's. Sea level jetting:
main jets #35 and power val ve #71. Gas level (not float level) spec is 15/32" +
1/ 32" measured from the main bowl casting (fuel bow) with no gasket.
The 97 cane on ‘36 thru early 38 Ford VB8-85 engines. |t’'s identifying nunber
is the same as it’'s venturi size (97). Sea level jetting is #45 and power val ve



is #65. Gas level (not float level) spec is 15/32" + 1/32" neasured fromthe
main bow casting (fuel bowm) w th no gasket.

The LZ came on 36 thru early 38 Lincoln V-12 engines. 1’ve |lost ny notes on
these carbs, but 1’ve never run them .. probably due to the ready availability of
the * 97 carb.

The 48 came on ‘34 & ‘35 Ford V8-85 engines. |It’'s identifying nunber is the
same as it’'s stock main nmetering jet (48). Sea level jetting: main jets #48 and
power val ve #63. Gas level (not float |evel) spec is 15/ 32" + 1/32" measur ed
fromthe main bow casting (fuel bow) with no gasket

STROMBERG POAER VALVES. Power val ves are nunbered according to the numbered

drill used when drilling the metering hole | ocated on the side of the brass power
valve’s shell. Just like numbered drills, the larger the nunber, the smaller the
hol e

Si zes for power valves are:

#61 = 0.0390” #62 = 0.0380” #63 = 0.0370" #64 = 0. 0360~

#65 = 0.0350” #66 = 0.0330” #67 = 0.0320" #68 = 0. 0310~

#69 = 0.0292” #70 = 0.0280” #71 = 0.0260" #72 = 0. 0250

#73 = 0.0240” #74 = 0.0225” #75 = 0.0210” #76 = 0. 0200

STROVBERG MAIN JETS: A special jet wrench is required to renove or
install the main jets. Main netering jets are nunbered according to the
dianeter of the metering orifice. Thus a #45 jet has a 0.045" di ameter
hol e.

STROVBERG JET TUN NG  Starting point for tuning a single Stromberg carb
Decrease main jets 1 nunber for each 2000 in altitude (exanpl e: from #45 to #43
for 97" s at 4000 -5999’ elevation). Increase power val ves 1 number for each
2000" in altitude (exanple: from#65 to #67 for 97's at 4000'-5999 el evati on).

Starting points for tuning dual Stronbergs: Decrease main jets 2 to start. Then
decrease main jets 1 size for each 2000' in altitude. Increase power valves 2
nunbers to start. Then increase power val ves 1 nunber for each 2000' altitude.

Starting point for tuning triple Stronmbergs w th progressive |inkage: Center
carb is sized the sane as a single carb. The end carbs are si zed the sane as

dual carbs.

W THOUT THE USE OF ANY PROGRESSI VE LI NKAGE FOR 3 OR 4 CARBS: At sea | evel.
Three carbs start with #43 nain jets and #67 power val ves. Four carbs start with
#42 main jets and #68 power valves.

STROVBERG | DLE M XTURE SCREWS: These are physically different than the ones
used in Ford/Holley carbs. They have a different taper and are not
i nterchangeabl e with Ford idl e nmixture adjusting screws (although they will work
fairly well). The Stromberg idl e adjusting screw s taper extends clear to the
t hreads (the Ford needle taper stops short of the threads).

SETTI NG STROVBERG FLOAT LEVELS: Dry setting (dry float bowl) is 5/16" from
the carb’'s main bowm gasket surface to the top of the float. This is used when
overhauling a carb to initially start and set the idle mxture and rpm

Vet setting. This sets the gas |evel correctly by adjusting the float. Wth
the engine iding smoothly, the wet setting is 15/32" (+ 1/32") fromthe top of
fuel bow casting (no gasket) to the gas surface itself. This requires renovi ng
the top of the carb and, with the engine running, adjusting the float to the



correct gas level. This is dangerous because gas continual ly spews out around

t he needl e seat assenbly and onto the hot engine or near the sparki ng generator
commutator. This provides an excellent opportunity for one to show off their
fire extinguisher and fire fighting skills to ones buddies. However, if you have

an el ectric fuel punp you can set themwith little fear of fire. You Il need a
rubber squeeze bulb to suck out gas. Don't run the engine. Use the electric
fuel punp to fill the carb bowls until the float shuts off the i ncon ng gas.

Shut of f the punp. Masure the level of gasoline and make adj ustnents to the
floats by bending their tangs. Wen the floats are disturbed, the needl es come
off their seats which spews nore gas into their bows. Since the |evel of gas
decreases greatly, gasoline will have to be sucked out (use the squeeze bulb) to
permt the floats to drop about half way down. Then turn the punp on and refill
themuntil the floats shut off the gas (use the electric punp). Re-neasure the
gas |l evel. Repeat until you re satisfied both floats are adjusted correctly.
Don't forget to allow 1/16” for capillary attracti on.

STROVBERG ACCELERATOR PUWP CHECK BALL: Behind the center plug in the front
portion of the main bow is a small accelerator punp di scharge check val ve. This

consi sts of a ball bearing crinped in a renovable jet. It seldomsticks and can
be checked by shaking it. [If stuck, bend the crinmp open and push the ball out
fromthe opposite end using a small nail ...or just replace it.

STROMBERG THROTTLE PLATES:. These have either a slash or half noon stanmped on
them Throttle plates are to be installed with their mark down and towards the
i dle screws.

STROVBERG EMULSI ON TUBES: Behi nd the outer two plugs in the front of the main
fuel bow casting are the main jets. Behind the main jets are the enulsion
tubes. The nain jets have to be renoved to get to them The enulsion tubes
extend fromthe main netering jet to the venturis. These small brass tubes have
a series of small holes in their upper regions which my become plugged with
varni sh and sludge. This will cause poor performance and excessive fuel
consunpti on. The upper tube ends are angl ed (bal oney cut) and extend into the
venturies. Sonetimes these will cone out by pushing themdowiward.... do not tap
on their angle cut as this will ruin the tubes. Renoving stuck enulsion tubes is
done by tapping threads on the inside of the enul sion tube bottomwith a #6/32
tap. Gently turn the tap in about 4 full turns. A 1% |ong #6/ 32 screwwith a
nut and fl at washer makes a dandy puller. Wth the washer positi oned agai nst the
carb casting, thread the screwinto the emul sion tube s threads you just nade.

Fi nger tight is plenty tight. Position the flat washer up against the casting
and run the nut flush up agai nst the washer. Turn the nut as if to tighten it.
This pulls the ermul sion tube out easily. This little puller has never failed to
renove an emul sion tube for me. Once they’'re out, clean their outsides with fine
steel wool. Then clean the varnish etc. fromthe tiny holes using a wire or a
drill bit with a ** 0.041" di ameter (a #59 nunbered drill). Use only your
fingers to turn the drill bit. Reinstall the emul sion tubes gently by pushing
themin with a flat drift punch. Re-install the main jets. CAUTION Do not
tighten main jets excessively. This will cause the jets to crush the emnul sion
tubes and ruin them Snug is all that’s needed. Should an enul sion tube be
crushed, or the tiny holes be crinped shut, it will cause poor performance and
excessi ve fuel consunption. Replacenment is the only cure for a deformed enulsion
tube. Xi(Rromuradnut..on. 30,03 He.uses..a. duill..that!.5.0.040 . 1.0 di.aret.el. .. 8
#60..nunbered. dr il .ol ean .t he. xatnish. r.omthe. Liny. hol es.....be..s3ys..8.#29
dril.l..l.s.1.09..0i.g.)



REMOVI NG AND | NSTALLI NG STROMBERGS W THOUT LOSI NG MULTI - CARB SYNCHRON ZATI ON
Leave the throttl e bases and | inkage
on the car by renmoving the three screws that hold the throttle casting to the
main bow casting. These are all accessible from above. Renove the choke
assenbly col lared screw and the gas lines. Note which carb goes on which base.
Lift off the carbs. After cleaning the carbs, just bolt themback to their same
bases and reconnect the accel erator rods. Since you've not disturbed the
throttl e shafts or linkage, the synchronization is the sane as before you renoved
them Sure hel ps reduce the hassl e when re-building.

EE O o ko ok o O FORDIHOLLEY[CHAN DLER_GROVE R R o o o R o

FCRD CFM RATI NGS: For d/ Hol | ey/ Chandl er -Grove were i ntroduced on Ford V8's
beginning in late *38. These were continued in the Fords clear into the early
OHV-V8's. The Lincoln/Mercs changed in "49

Hol ey 92 (nodel #92) rated at 142 cfm Venturi dia. is 0.875"
Hol ey 94 (nodel #59) rated at 155 cfm Venturi dia. is 0.938"
Hol l ey 94 (nodel #8BA) rated at 162 cfm Venturi dia. is 0.938"
Hol | ey (Mdel #EQG) rated at 185 c¢cfm Venturi dia. is 1.062"

FLOAT SPEA FICATI ONS: The dry fl oat | evel settings for ’38-'53 Ford and ' 39-
"48 Lincol n/Merc carbs is 1-11/32" without a gasket. The distance to the
gasoline is 11/16” without a gasket. AlIl neasurenents are x 1/32".

Li ncol n/Mercs carbs, beginning in "49, is 1-5/16" wi thout a gasket. The
di stance to the gasoline is 5/8 wi thout a gasket. Al nmeasurenents are + 1/32”

FCRD CHANDLER GROVE/ HOLLEY CIRCU TS: The idle discharge circuit operates from
idle to 25 nph. The main jet circuit operates from** 25 nph to 60 nph. Above
60 nph the power val ve works in conjunction with the main jets.

** Remenmber the power valve beconmes operati onal whenever the vacuum becones | ess
than the vacuumrating of the power valve. Rear end ratio and tire size affect
t he operational boundari es of the various carburetor circuits. Renenber nore
than a single circuit is used at tines depending on engine demands
These carbs are extrenely sinple to work on and rebuild. No special tools are
requi red. About the only problemone m ght encounter is the accelerator check
ball may be stuck. This tiny check ball (about a 1/ 16" ball bearing) is | ocated

in the bottomof the accelerator punp well. It’s held in place by a circul ar
expansi on spring. Renoving the spring will usually permt the ball to fall into
your hand when the carb is inverted. |If it’'s stuck, and they do becone stuck,
turn it upside dow on a work bench and tap on the bottom of the carb casti ng.

If it won’t come out, soak it in P-Bl aster penetrant and try it again. |[If you
can't get it, drill a 3/32 hole up fromthe bottomto tap it out. Use a snall
fishing | ead sinker to plug the hole by using a hamrer and a drift punch. Then
cover it with JB Vel d. Let sit over night before using. |’ve never had one

| eak.

JETTING FORD CARBURETCRS: Main jets are sized according to their di ameter.
Thus a #41 is 0.041” in dianeter. The newer Holly main jets fit our old Ford
carbs and are carried by various speed shops and aut onoti ve stores



Starting point for tuning a single Ford carb: Decrease main jets 1 size for
every 2000' of altitude (Exanple: GChange from#50 to #48 if the car’s hone is in
t he 4000' - 5999’ elevation range).

Starting points for tuning dual Ford carbs: Decrease main jets 2 sizes to start
t hen decrease one nore size for every 2000' in altitude. (Exanple: Starting with
stock size, or #50 main jet, reduce 2 sizes and then 3 nore for if the car’s home
is in the 6000 -7900" el evati on range).

Starting point for tuning triple Ford carbs using progressive |inkage: Center
carb is sized the sane as a single Ford carb. The end carbs are si zed t he sane
as dual carbs.

Note that these are starting points only and fine tuning should follow

W THOUT THE USE OF ANY PROGRESSI VE LI NKACE FOR 3 OR 4 CARBS: At sea | evel.
Three carbs start with #43 nain jets and #67 power val ves. Four carbs start with
#42 main jets and #68 power valves.

CHECKI NG FOR MAIN JET SIZE: This is an olde timey nethod of checki ng
to see if the main jet is too big or too snmall. Hook up a vacuum gauge to
the intake manifold (not the carburetor). Adjust the idle jets so the
engine is running snooth as possible. Bring up the engine rpmto 1250
rpns and use a spacer between the idl e stop and the throttle | inkage to
hold the rpms steady.

If leaning the idle mxture screws INcreases the vacuumreading, the main jets

are too large. |If richening the idle m xture screws | Ncreases the vacuum
reading, the main jets are too snall.

REMOM NG THE CARBURETOR CASTI NGS W THQUT ALTERI NG SYNCHRON ZATION  The mai n
body and air horn castings ON Ford carburetors can be easily renoved to rebuild
the carb’'s main and air horn bodies without renmoving the throttle body casting
(base). If athrottle body casting is disturbed i n anyway, you' |l lose the
multi-carb synchroni zation.... and you Il have to re-sync themagain It saves a
| ot of hassle if you | eave the throttle castings and |inkage in place and sinply
renove the upper two castings as one pi ece.

Renmove the gas line and the accel erator punp link. Renove the two screws
securing the main casting to the throttl e base casting. These are accessible
fromthe top. The slotted screwis not since it’'s slot faces downward. Use a
pair of pliers to renove the slotted screw. Then match the size, threads, and
l ength of the screw to a hex headed bolt. This is used as a repl acement for the
slotted screw Remenber it’'s very easy to over tighten the hex headed bolt and
strip the threads in the relatively soft carb casting. Snug is all that’'s needed.
Now t he main castings of the carb(s) are in your hand and the carb can now be
rebuilt or have it’'s power val ve worked on. Wen you reinstall the carbs on
their respective throttle bases, the throttle linkage is still synchroni zed and
you won’t have to ness with it.

R R R TR R TR E TR EETERTRESRS, SYNCHRONIZING CARBS R R SRR LR R TR R ETE R
CENTERI NG THROTTLE PLATES ON ALL CARBS: Sticking throttle plates nmake drivi ng
multi-carbs unpleasant to say the least. Every tinme you start out, the pl ates
stick and you have to increase the accel erator pedal to overcome this
sticking..... which results in way too nmuch throttle opening and jerks the car
(or burns rubber when you're next to a cop). Stronberg carbs seemto have better



throttl e bores and plates than the Ford carbs and are another reason | prefer
them Mst Ford carbs have to have their plates renoved and carefully fitted
before they cease sticki ng, whereas Stronbergs sel dom do.

Wth the carb off the engine, separate the nmain body fromthe throttle body
casting. Loosen the idle speed adjusting screw. {dose the throttle tightly and
hold it shut. Hold the throttle base up to a light source. There should not be
any |ight showing around the throttle plates. |If so, |oosen the tiny soft brass
screws which hold the throttle plates to the throttle shaft. Looseni ng usually
takes only a turn at the nost. CAUTION These are usually staked and are easily
broken while trying to | oosen them |If they won't | oosen easily, try grinding
off the sides of the stakes, or squeezing themwth pliers.

Once they' re loose, hold the throttle tightly shut and tap both ends of
the throttle shaft several times. This will center the plates in the
throttl e bore. Open and shut the throttle several tines also helps.
Continue holding it closed tightly while you snug down the throttle plate
screws. Re-check for light showing around the closed throttle plates. |If
you can’t get themto seal shut, the plates will have to be renoved and
hand fitted using jeweler files and/or #400 wet/dry sand paper or crocus
cloth. This takes a little patience. Throttle plates MIST operate freely
and not stick when com ng off idle, but nust seal tight when shut. Wen
satisfied with their fit, stake the tiny screws or use sone green Loctite
to keep them from being ingested into the engine (they don’t conpress
worth a hoot!).

USI NG A SYNCHRONI ZER: | changed fromusing a Uni-Syn to “Synchometer”
carburetor flow meter. |1’ve found the “Synchometer” is something |ike 10% nore
accurate than the Uni-Syn. These were posted on the Ford Barn and | neglected to
get their nane. Sorry. J.C Witney has them

USI NG A LENGIH OF HOSE Before carburetor synchroni zers appeared, | used a
short | ength of heater hose as a poor-man’'s stethoscope. It works, but does take
time. | always adjust the idle mxture screws out 1% turns on each carb at the
get-go. Loosen the screws squeezing the arnms to the throttle shafts so the
throttle shafts can be nmoved wit hout di sturbing nmoving the arm Hold one end of
a 12" section of heater hose against an ear and move the other end back and forth
between the carbs listening to their hiss. The object is to get the carbs to
have EXACTLY identi cal hisses. Keep a slight tension on the throttle shafts of
all the carburetors (tenmporary springs or rubber bands help) and adjust the idle
rpmscrews until the carbs have identical hisses and are at the desired idle
speed. Tighten the screws holding the arns to the throttle shafts. Re-check the
hi ssing to make sure not hing has changed. Pl ease note this will not cure
sticking throttle plates and the resultant stick/surge comng off idle. Milti
carb install ati ons MUST have the throttle plates centered to elimnate a sticking
throttl e.
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DI RECTI ONS OF SHI FTING FCRK SLOTS: During a rebuild of a ‘39 and newer
transnission, the shifting fork’s groove on the | owreverse sliding gear goes
towards the rear of the transmission. The direction the second/ high
synchroni zing drumgoes is nore difficult to explain. The shifting fork’s slot
for the synchroni zer drumis |l ocated slightly off the druns m d-point. The |onger
side of the shifting drumgoes towards the front of the transm ssion. The
synchro drumon ‘38 and older transm ssions had the shifting fork slot centered.
See | DENTI FI CATION OF CEARS further on in this section.

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

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

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

TRANSM SSI ON POPS QUT OF SECOND GEAR UNDER COMPRESSION  Several things can

cause this. |’massumng the case, top, and forks are not sprung, tweaked, or
bent .

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

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



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

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

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

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

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

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

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

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

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

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



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

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

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

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




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

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

Z7Z] C3.

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

Cor nhusker Rod and Custom | nc.

Dept. RCl1

RRL, Box 47

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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



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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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

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



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

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

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

Wiite is 0.003" thick.

Ivory is 0.005" thick.

Geen is 0.007" thick.

Blue is 0.009” thick.

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

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

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

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

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

that’ s what ny spouse says.

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

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

17t for 3.27:1

18t for 3.54:1

19t for 3.78:1

21t for 4.11:1

22t for 4.33:1

23t for 4.44:1

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



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

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

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

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

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

If you can't get it accurate enough to suit you, you can always take it to a
speedonet er shop where they will test it and correct it. They have snall
housi ngs with interchangeable gears which fit between the speedoneter drive gear
and the cable. Cost is usually about $95-$120, but are certified accurate by the
shop shoul d you have to go to court for some reason or other?????
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FUEL PUMP PRESSURE: Stock fuel punp pressure spec’s are 1% to 3% psi
at idle.

FUEL PUW VOQLUME TEST: Fuel punp mninmum output is 1 pint of fuel in 30
seconds with the engine idling at 500-600 RPM

FUEL PUMP VALVE CHECK: Checking the inlet valve in the fuel punp can
be done by connecting a vacuum gauge to the fuel punp’'s inlet side. Start
the engine and let it idle. Wen the vacuum gauge i ndicates 10in/Hg (Hg
is the chem cal termfor nercury), shut off the engi ne and wat ch the
vacuum gauge needle. It should not drop to zero for at | east 1 mnute.

If it does, the inlet valve in the fuel punp is |eaking and may need
repl aci ng, cleaning, or maybe only a new i nlet valve gasket.

DECREASI NG FUEL PRESSURE: Ford recommends | oweri ng the fuel punp
pressure by increasing the thickness of the gasket between the fuel punp
stand and the intake manifold. This decreases the push rod stroke. About
0. 010" increase i n gasket thickness | owers the fuel pressure Y psi. The
method | prefer is to use an adj ustable fuel pressure regul ator between
the fuel pump and carb(s).

FUEL PUW CAM LOBE LI FT: Lobe Iift on a stock flathead camis 0.200". As far
as | know, all after-market FH cans have 0.200" |ift. War l[imt is 0.180".
Since the fuel punp is in constant contact with the lobe, the push rod travel
shoul d be within these tolerances.

FUEL PUWP PUSH RCD LENGTHS: There are three | engths of push rods whi ch came
fl at head engines.......7-7/8", 8-7/8", and 10-1/16". The 7-7/8" and 8-7/8" cane

in
in’'32-°48 engi nes. The 10-1/16" canme in '49-' 53 engi nes.

FUEL PUW PUSH RCD VWEAR: Repl ace when wear exceeds 0.050". (A seat of the
pants rule: as long as there is chanfer left on the both ends of the push rod it
is still ok.)

FUEL PUMP REBU LD KIT: | use rebuild kits by NAPCO (Nissan Auto Parts
Conpany, Ltd.) part nunber #11A-9349. These cone with a different
designed inl et and outlet valves and newer fuel resistant diaphragms. |
find this newer style of valve makes 5+ psi... whereas the stock val ves
make only 3% psi (higher pressure hel ps prevent vapor |locks). | reconmend
using a pressure regul ator whenever a fuel punp exceeds 2% psi. Limting



pressure to 2% psi will prevent over powering the needle and seat
assenbl i es and subsequent flooding leading to fires. The box say it’s for
Ni ssan, Mazda, and Toyota, but years are not shown on the box. Sonme
internal val ves use rivets to hold themin place of the screws. | suggest
checki ng whi ch you have bef ore orderi ng.

FUEL PUMP REBUI LD: Wien tearing a stock pump down, scratch a nmark
across the joint of the two fuel punp’s body halves to orient the hal ves
during reassenbly. Then internally, scribe U (up) or D (down) next to the
two val ves (inlet and outlet) to show whet her they're installed face up or
down. The sane valves are used for both the inlet and outlet valves.
These valves are often the cause of | ow pressure. These kits use materia
which i s resistant to gasoline with ethanol or other junk used these days.

GAS LINE SI ZING The stock ¥ gas line will provide sufficient gasoline for
dual carbs for full throttle on all but the wildest street engines

VAPCR LOCKI NG: There are many causes of vapor |ocking. Vapor |ock occurs
when gasoline inits liquid state gets hot enough to change to a vapor state (all
fuel punps were designed to punp liquid.... not vapor). Locating causes of vapor
| ocking at home is a lot easier than on the road. Often it’s caused by several
m nor things. Don’t rule out the gasoline we get today. This stuff vaporizes at
a lot lower tenperature than strai ght gasoline did. Mbst of us have been plagued
by vapor | ock with our flatheads. Exanple: One hot day mine was doing it’'s lack

of gas thing. Wen | got it home, | decided it was tinme to stop this mutiny. |
wal ked around t he back of the car and heard bubbling i nside the stock steel gas
tank. Could that be gasoline boiling??? | craw ed under the car and touched t he

tank with the back of ny hand to feel if it was really bubbling..... and burned
blisters on ny hand. The tank was nowhere near the exhaust system Finally
figured out the heat was a conbi nation of the trapped engine and road heat under
the car. The stock netal gas line was just as hot. No wonder it was trying to
t ake over command of the engine!l Replacing the stock tank with either a
stai nless or new steel tank wouldn’t do any good since either would still get
hot. So | opted for an after market pol yethylene tank. Wile | was at it, |
repl aced the stock steel gas line fromthe tank to the carbs with rubber tubing
desi gned for gasoline. Reason? The pol yethylene tank and rubber gas line don’t
absorb and hol d heat |ike the stock steel stuff did. [It’'s never had any probl em
since and 1've crossed the desert many tinmes during the heat of the day.

I"ve listed the foll owi ng checks for possi ble vapor | ocking areas in no

particular order. | do each and every one when |’ mworki ng on a vapor | ocking
pr obl em

(1) Verify the fuel punp is perfornming according to volume and pressure
specifications. |If not, find out why and correct it.

(2) Check the entire length of gas line fromthe tank to the carb for distance
to a source of heat. The absolute m ni mum di stance fromthe exhaust or any heat
source is 5. If it’s closer it’s probably a main contri butor to vapor |ocking.
Do what ever is necessary to get clearance or add an insul ati on barrier.

(3) Check the stock gas line for heat. Take an hour long crui se on a hot day and
t hen touch the gas line in several places. |If it’s too hot to touch it’'s
probably vaporizing the gas inside the line.... or trying to. If it’'s only hot
in one section, slice open a |l ength of vacuum hose and slip it over the steel
line to act as a heat insulator. Plastic zips will hold the line from sliding.



(4) Check the stock gas tank. Renpve the cap and listen for gas bubbling after
an hour’s drive. |If it is, try coating the tank with several thick coats of
undercoat. This requires renoving the tank to coat the entire tank, but it does
help insul ate the tank.

(5) Check to make sure the gas cap is vented. Al flatheads canme with vented gas

caps. Verify the vent is not plugged by blowing air through it. If you're using
an after market gas tank, it probably has it’s own vent system but verify it's
not plugged.

(6) Check the glass bow on the fuel punmp for tightness or for cracks. |If not
air tight or cracked it’ll suck air rather than gas

(7)Check the flexible line leading into the fuel punp for possi ble | eaks. Best
way is to remove it and plug one end with a finger. Suck on the other end to

create a vacuum whi |l e you wiggle the line around. If you | ose vacuum the flex
line has a hole and it’s junk. Sometinmes these are weakened by engine heat.
When you suck on them they may col lapse.... replace it. |If on the road, wrap

el ectrical tape around it several times after you get it dry. Often times this
wi Il get you hone.

(8)If the carbs are super hot it’'s a sure bet they re getting soaked from the
engi ne, fan, and radiator heat. Check by pulling the top of the carb off before
you shut off the engine to see if the gas inside is bubbling. |If it is, try
addi ng a coupl e of extra carb to i ntake mani fol d gaskets to act as insul at ors.
For an extreme circunstance, try a 1/4" thick insulator from some non- heat

absorbing material |ike Masonite between the carb and intake manifold.
(9 An el ectric fuel punp is always a good i dea for use as a back-up. Just
renember, electric punps are designed to push fuel.... not pull it. More on

el ectric punps in the next sub-topi c.

Shoul d vapor | ocki ng happen on the road during a trip | start troubl e shooting
by renoving the gas cap to verify the gas tank vent is not plugged. Then I
bypass, renove, or replace the gas filter(s) with rubber gas line tubing. These
not only require fuel pressure to get the gasoline through them but they also
cut down on the flow of gas. And we need all the fuel we can get.

ELECTRIC FUEL PUMPS. These are usually the first |ine of defense for
preventing vapor lock. These should be |ocated as close to the gas tank as
possi bl e because they' re nade to push and not pull. They are very sensitiveto
dirt etc. Install a good gas filter just before the electric punp’'s inlet is a
good idea. Using an electric punp in conjunction wth the stock fl athead punp is
our norrmal nethod of installation. W use a toggle switch to turn on the
el ectric punp when it’s needed. Good idea. BUT there can be a problemw th this
setup. Stock nmechanical punps will not pull gas through nost rotary type punps.
BUT they will pull through a pul sating type punp. Reason being, the rotor itself
chatters as the stock punmp pulls gas through it. This chattering causes the
rotor torotate slightly. The rotating eventually causes the rotor to block the
exit or entrance port which stops gas frombeing pulled by the stock punp. At
t hat point we turn on the electric punp’ s toggle switch thinking we're vapor
| ocking. The rotor turns which opens the exit or entrance port and the el ectric
punp pushes gas to the stock punp. This nakes us think we were vapor |ocking
when we weren't. Often tinmes, we end up running the rotary punp full time since
t he stock punp is unable to supply gas to the carbs and we think the stock punp
i s kaput.

(a)ne solution is to go to a pul se type el ectric punp in place of the rotary
punp. These are not easy for the counter people to find because their conputers
go by year, color, and body style only and they have no i dea how to identify if



it’s a pulse or rotary. These punps are available if you can find a parts person

who knows what they’'re doing..... good | uck with that

(b) A second solution. | prefer rotary punps over pul sating type punps evenif a
stock punmp can’t pull gas through them They |last a whole |ot | onger and are
nore dependabl e than the pulsating type. So, | add a second gas line just for
the rotary punp........ Sounds stupid doesn’t it? It’s alittle tricky to
describe using only words so stick with me if you're interested

After installing the newrotary punp near the gas tank, | install a “T" fitting

between the gas tank and the rotary punp. This “T" type fitting will ultimately
provi de paths for the fuel.....
(1) One for the inlet side of the nearby electric punp.

(2) One for the stock gas line which will go forward to the carbs.
(3)One for the stock gas line com ng fromthe tank
For (1) above: | run a rubber gas |line hose fromthe right side of the “T

fitting to the inlet side of the electric punp. This supplies gas to the
el ectric punp.

For (2) above: The stock steel gas line is cut about 2" from the tank.
Connect the end of the stock gas line (goes forward to the stock fuel punp) to
the left side of the “T" fitting using a short pi ece of rubber gas |line hose.
This will supply gas to the stock fuel punp using the stock gas |ine.

For (3) above: Connect a | ength of rubber gas line hose to the freshly cut
stock gas line comng fromthe tank. Connect the other end to the remaining “T"

fitting. Install a fuel filter in this rubber |line between the “T" and gas tank.
This filters all gas comng fromthe gas tank.
Next | install a new rubber gas line fromthe output side of the rotary punp

all the way forward to a couple of feet ahead of the driver’s seat. This gas
line is routed inside the frame rails to protect it and is secured every 6" or so
with plastic zip locks. This line is for gas comng fromthe el ectric punp.

| use a gas line selector for an early Ford Bronco. It’'s a three-way val ve
desi gned for selecting either of the Bronco' s tw tanks and has a shut off
position which is handy to shut off all fuel to the engine. One selector
position is used for the stock gas line which cones fromthe rear of the car.

One selector position is used for the new gas line connected to the el ectric
punp’s outlet. The third and last position is self-explanatory...it shuts off all
routes for fuel flow. This selector valve is installed where it’s convenient...
like in the floor at the left corner of the front seat. The valve has 3 fittings
(two inlet fittings---- one for each gas line fromthe rear of the car and a
third outlet fitting going forward to the stock fuel punp). Blow air through
each so you know which is which. All that's left is to cut the lines fromthe
back of the car to I ength and connect themat the selector valve. | cut apart

t he stock gas line going forward to the stock fuel punp. The end of the stock
metallic gas line comng fromthe gas tank is connected to one selector fitting
using a short piece of rubber hose. The new gas line fromthe el ectric pump
connects to a second selector fitting. The third selector fitting is the outl et
line to the stock fuel punp (it feeds the stock fuel punp and carbs via a new
rubber line which replaces the stock gas |ine).

Wien the selector is inthe left tank position, the stock punp provides
all the gas to the carbs via the stock gas Iine connected to the left side
of the “T" fitting at the tank. Wen the selector is turned to the right
tank position, the electric punp takes gas fromthe right side of the “T
fitting at the tank and punps it through the new gas line to, and t hrough,
the stock punp and to the carbs. Neither line can divert or pull it’'s gas
to the other |ine because the 3-way sel ector valve mechanically blocks it.



It will be run on the stock punp full time (fuel is pulled through the
sel ector val ve by the stock punp). When needed, | turn the selector to
the electric punp position and flick on the toggle switch for the electric
punp (fuel is punped forward by the electric punp through the selector
val ve and then to the stock punp).
Benefits: | use the electric punp for primng the carbs or when | get concer ned

about a possible vapor lock (like crossing the desert or in a traffic jan).

| also use it when setting the gas level in ny two Stronberg carbs. This is
great because | don’t have to have the engine running and be so concerned about a
fire. The electric punp is used to supply gas to the carbs when adjusting gas
| evel (used in conjunction with a squeeze type bulb to suck out excess fuel).

One thing | like is the ability to conpletely shut off the gas. When |'mon the
road | turn the selector to “off” when | park it for the night or |eave it
unattended for a time. | run the engine until the carbs stunble due to lack of

gas. Helps ne sleep a little better knowi ng the | ack of gas in the carbs wil
prevent soneone fromsinply hot wiring the car to steal it. The next norning |
turn the selector to the electric punp side and let it refill the carbs before
hitting the starter button.
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AIR FILTERS: In early days, nost of us ran velocity stacks or Bell chrome air
cl eaners. The velocity stacks had a screen for a filter. These woul d keep out a
regul ation sized bowing ball, but very little el sel But they | ooked great. (A
side benefit.... they provided great water injection in arain stormif you were
not running a hood!) The original Bell chrome air cleaners used several turns of
a screen mesh for a filter. These cleaners are being repo d with paper nesh
filters and are in demand t oday, probably because they |look cool and old tiney.
Thei r design severely restricts air flowin ny opinion and causes an overly rich
m xture as the engi ne approaches m d range. This restricts engi ne performance
and can contribute to fouled plugs. One cure is to nake your own open-type air
cl eaner using K&N or other brand of quality filters. These don't filter as well
as many gear heads would like, but they don't clog up and cause rich mxtures
ei ther.

FUEL PUVWP PRESSURE: Ford and Stronberg carbs were engineered to operate at a
maxi mum of 2% psi fuel pressure which was pretty typical of carb pressure inthe
thirties. Exceeding this pressure can overl oad the needl e/ float system (hold the
needl e off it's seat) and flood a carb. This results in gas running down the
carbs and onto the engine and is probably where the Strombergs partly got their
reputation for being burners. The Ford carbs will also suffer fromexcessive
pressure, but are not as sensitive as Stronbergs due to better float | everage
agai nst the needle and seat. This is the result of Ford s better float pivot
design. When the float is set too high, or if the pressure exceeds 2% psi, or
the vehicle is driven off-road, the air horn to main body gasket on both brands
of carbs will become saturated with gas. Raw gas and gas vapors w Il waterfall
down the front of the carbs. Notice the proximty of the front of the carb to
t he generator brushes arcing on the commtator? Picture your engine with hot gas
on the front of the carbs and the close proximty of the arcing generator. Scary
isnt it? Don't chance it..... limt the fuel pressure by installing an
adjustabl e fuel pressure regulator and setting it to not nore than 2% psi.
prefer the Holl ey regulator. MNote the carburetor designed pressure is | ess than
the 3% psi Ford specifies for their mechanical fuel punmp. Strange Ford engineers



knew the design pressure of the carbs, but used fuel punps that exceeded this
pressure... naybe to forestall their tendency to vapor |ock?

POAER VALVES:. These used to be called the “high speed jet” or the “econoni zer
valve”. Today they're referred to as “power valves”. Wen one of these power
valves opens, it richens the fuel to air ratio fromapproximately 14.5:1 to
12.0:1 (about 20% richer). These operate either mechanically or by vacuum

Ford/ Hol l ey carbs use a vacuumtype power val ve which has a fl ow restriction
downstream of the power valve. This restriction functions like ajet and limts
the quantity of gas passing through it. This restriction (referred to as the
power val ve channel restriction in Ford/ Holley carb manuals) is inside the power

valve’s transfer passage between t he power valve and the main well. It is
neit her accessi bl e nor changeabl e as far as I'mconcerned. Power val ves do not
provi de vari ous changes in the anmount of gas flowi ng through them... they sinply

go to wide open. Qur current crop of gasoline will hasten failure. The new
power val ves must be using some new material since they aren’t experiencing
failure fromgasoline |ike the NG5 do.

Stronmberg carbs don't have any such restriction in their transfer passages in
the main body. The netering orifice in the shell of the brass power val ve
controls the amount of gasoli ne.

CHANDLER GROVES/ HOLLEY/ FORD POVER VALVES: Chandl er Gove original ly designed
and built the two barrel carb for Ford beginning in 1938. After the initial
contract termexpired, Ford put the carb contract out for bids. Holley won the
bid and built themfor Ford for a few years. Then Ford took over their
manuf acturing. All three manufactured carbs are pretty nuch the same.

As stated in the preceding text, the Ford carbs use a vacuum spring controll ed
di aphragm type power valve. These are rated according to the inches of vacuum
(in/Hg) needed to open the valve. The chem cal synbol for mercury is Hy andis
used when neasuring vacuum The power val ve opens at | ow mani fol d vacuum ( engi ne
under power) and cl oses at hi gh nanifol d vacuum (engine not under |oad). Rebuild
kits | see these days have power valves rated in the 8-10 in/Hg range. Power
valves whi ch open at | ower vacuum are available from sone suppliers and are a
wort hwhil e i nvestrment if you re running multi Ford carbs. Milti carbs wll
decr ease engine vacuum and often cause the vacuum control led power val ves to open
with only the slightest increase in accelerator pedal (especially at altitudes
above sea level since vacuum decreases with an increase in altitude). Many of
t hese val ves are stanped with their rating. A 45 stanp nmeans the val ve opens at
4.5 in/H..... an 80 neans the val ve opens at 8.0 in/Hg. Always install a power
valve that is rated lower than the amount of vacuumthe engi ne makes at idle.
Shoul d the engi ne backfire, it will alnost certainly rupture a di aphragmtype
power val ve. MWhen running rulti-carbs, some rodders renove the power valves

conpl etely and plug the holes shut. This will cause the engine to lean out on
the top end unless it is re-jetted. Re-jetting 6 or 7 sizes bigger prevents
l eaning out...... which in turn nakes the engine run very rich when operating

duri ng nornal use (which is nost of the tine). Sone rodders run a power valve in
only one of their carbs and have good results. The power valve is located on the
underside of the carb’'s main body (fuel bow ) casting. You have to separate the
throttle body and the nmain body of the carb to get to it. Checking one of these
power valves is only a matter of sucking on the flat side of one to see if the
di aphragm is ruptured

A | eaki ng power valve can trickle gas into the throats of the intake manifol d
and cause hard starting after sitting for a period. |If your car is hard starting
(and pukes black snoke out the tail pipe when it finally does start) after being



shut off for about a half hour on a hot day, or if it’s hard to start after
sitting all night, check the power valve to see if it’s I eaking.

STROVBERG POAER VALVES. Stronberg carbs use a mechanically control led power
valve. |It’s located in the bottom of the accel erator punp well. These are
opened mechani cally. They are closed and hel d shut mechani cally by an internal
spring. They beconme operational whenever the flat bottom of the accel erator punp
depresses the power valve's pin. This happens only when the accelerator punp is
at the bottomof the punp’s well (full throttle or very near it). These power
valves are nade of brass and will not rupture |ike a di aphragmtype power valve.
A single netering hole is | ocated in the outer shell of the power val ve to neter
gas flow This permits controlling the anount of gas the power val ve can deli ver
by sinply changing the size of this hole. It's a lot easier to adjust full
throttle gas fl ow than on a Ford carb. Just solder the hole shut and drill the
si ze hole you want further around the brass power valve (in a new | ocation).

Si zing Stromberg power valves isn't very critical since extended periods of WOT
(wide open throttle) sel dom happens these days (Bonnevill e?) and decreased vacuum
doesn’'t operate them prematurely.
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STROVBERG CFM & VENTUR Sl ZES

81 rated at 135 ¢fm Venturi di anmeter = 0.812"
97 rated at 150 ¢fm Venturi di aneter = 0.969"
LZ rated at 160 cfm \Venturi di ameter = 1.000"
48 rated at 175 cfm Venturi di aneter = 1.031"

STROVBERG CIRQUI TS: The idle discharge circuit operates fromidle to 25 nph.
The main jet circuit operates from 25 nph to 70 nph. Above 70 nph the power
valve works in conjunction with the main jet circuit. Rear end ratio, tire size
and power loading all affect the operational boundaries of the various circuits.
Renmenber the operational boundaries of carburetor circuits overl ap.

STROVBERG NEEDLE/ SEAT ASSEMBLI ES. These were originally a steel needle and a
brass seat whi ch nade them susceptible to the needle being held off it’'s seat by
grit and dirt...which resulted in fl ooding which lead to fires. These all netal
needl e and seat assenblies are sensitive to pressures in excess of 2% psi. Kgn
Qaofthe  Facd. Batn.tecomends. and..uses..only. et alLic.nesdl s..and . seal.

assanbl.igs..
Wth the advent of the soft tipped needle (Vitom), the sensitivity to dirt and

fuel pressure was reduced and fl ooding decreased considerably. | use only these

Since the sixties several different designs of needle and seat assenblies have
been manufactured. Sonme are not affected by grit and dirt and many will tolerate
hi gher fuel pressure. 1’ve tried many of them but end up going back to the
Vitomtipped needles in nmy Strombergs. |'ve not had a single sticking needle in
t he past 135,000 m | es so why change?

STROVBERG JET, POAER VALVE, AND FLOAT SPEQ FI CATI ONS
The 81 came on Ford V8-60 engines in ‘37 and nost of '38's. Sea level jetting:
main jets #35 and power val ve #71. Gas level (not float level) spec is 15/32" +
1/ 32" measured from the main bowl casting (fuel bow) with no gasket.
The 97 cane on ‘36 thru early 38 Ford VB8-85 engines. |t’'s identifying nunber
is the same as it’'s venturi size (97). Sea level jetting is #45 and power val ve



is #65. Gas level (not float level) spec is 15/32" + 1/32" neasured fromthe
main bow casting (fuel bowm) w th no gasket.

The LZ came on 36 thru early 38 Lincoln V-12 engines. 1’ve |lost ny notes on
these carbs, but 1’ve never run them .. probably due to the ready availability of
the * 97 carb.

The 48 came on ‘34 & ‘35 Ford V8-85 engines. |It’'s identifying nunber is the
same as it’'s stock main nmetering jet (48). Sea level jetting: main jets #48 and
power val ve #63. Gas level (not float |evel) spec is 15/ 32" + 1/32" measur ed
fromthe main bow casting (fuel bow) with no gasket

STROMBERG POAER VALVES. Power val ves are nunbered according to the numbered

drill used when drilling the metering hole | ocated on the side of the brass power
valve’s shell. Just like numbered drills, the larger the nunber, the smaller the
hol e

Si zes for power valves are:

#61 = 0.0390” #62 = 0.0380” #63 = 0.0370" #64 = 0. 0360~

#65 = 0.0350” #66 = 0.0330” #67 = 0.0320" #68 = 0. 0310~

#69 = 0.0292” #70 = 0.0280” #71 = 0.0260" #72 = 0. 0250

#73 = 0.0240” #74 = 0.0225” #75 = 0.0210” #76 = 0. 0200

STROVBERG MAIN JETS: A special jet wrench is required to renove or
install the main jets. Main netering jets are nunbered according to the
dianeter of the metering orifice. Thus a #45 jet has a 0.045" di ameter
hol e.

STROVBERG JET TUN NG  Starting point for tuning a single Stromberg carb
Decrease main jets 1 nunber for each 2000 in altitude (exanpl e: from #45 to #43
for 97" s at 4000 -5999’ elevation). Increase power val ves 1 number for each
2000" in altitude (exanple: from#65 to #67 for 97's at 4000'-5999 el evati on).

Starting points for tuning dual Stronbergs: Decrease main jets 2 to start. Then
decrease main jets 1 size for each 2000' in altitude. Increase power valves 2
nunbers to start. Then increase power val ves 1 nunber for each 2000' altitude.

Starting point for tuning triple Stronmbergs w th progressive |inkage: Center
carb is sized the sane as a single carb. The end carbs are si zed the sane as

dual carbs.

W THOUT THE USE OF ANY PROGRESSI VE LI NKAGE FOR 3 OR 4 CARBS: At sea | evel.
Three carbs start with #43 nain jets and #67 power val ves. Four carbs start with
#42 main jets and #68 power valves.

STROVBERG | DLE M XTURE SCREWS: These are physically different than the ones
used in Ford/Holley carbs. They have a different taper and are not
i nterchangeabl e with Ford idl e nmixture adjusting screws (although they will work
fairly well). The Stromberg idl e adjusting screw s taper extends clear to the
t hreads (the Ford needle taper stops short of the threads).

SETTI NG STROVBERG FLOAT LEVELS: Dry setting (dry float bowl) is 5/16" from
the carb’'s main bowm gasket surface to the top of the float. This is used when
overhauling a carb to initially start and set the idle mxture and rpm

Vet setting. This sets the gas |evel correctly by adjusting the float. Wth
the engine iding smoothly, the wet setting is 15/32" (+ 1/32") fromthe top of
fuel bow casting (no gasket) to the gas surface itself. This requires renovi ng
the top of the carb and, with the engine running, adjusting the float to the



correct gas level. This is dangerous because gas continual ly spews out around

t he needl e seat assenbly and onto the hot engine or near the sparki ng generator
commutator. This provides an excellent opportunity for one to show off their
fire extinguisher and fire fighting skills to ones buddies. However, if you have

an el ectric fuel punp you can set themwith little fear of fire. You Il need a
rubber squeeze bulb to suck out gas. Don't run the engine. Use the electric
fuel punp to fill the carb bowls until the float shuts off the i ncon ng gas.

Shut of f the punp. Masure the level of gasoline and make adj ustnents to the
floats by bending their tangs. Wen the floats are disturbed, the needl es come
off their seats which spews nore gas into their bows. Since the |evel of gas
decreases greatly, gasoline will have to be sucked out (use the squeeze bulb) to
permt the floats to drop about half way down. Then turn the punp on and refill
themuntil the floats shut off the gas (use the electric punp). Re-neasure the
gas |l evel. Repeat until you re satisfied both floats are adjusted correctly.
Don't forget to allow 1/16” for capillary attracti on.

STROVBERG ACCELERATOR PUWP CHECK BALL: Behind the center plug in the front
portion of the main bow is a small accelerator punp di scharge check val ve. This

consi sts of a ball bearing crinped in a renovable jet. It seldomsticks and can
be checked by shaking it. [If stuck, bend the crinmp open and push the ball out
fromthe opposite end using a small nail ...or just replace it.

STROMBERG THROTTLE PLATES:. These have either a slash or half noon stanmped on
them Throttle plates are to be installed with their mark down and towards the
i dle screws.

STROVBERG EMULSI ON TUBES: Behi nd the outer two plugs in the front of the main
fuel bow casting are the main jets. Behind the main jets are the enulsion
tubes. The nain jets have to be renoved to get to them The enulsion tubes
extend fromthe main netering jet to the venturis. These small brass tubes have
a series of small holes in their upper regions which my become plugged with
varni sh and sludge. This will cause poor performance and excessive fuel
consunpti on. The upper tube ends are angl ed (bal oney cut) and extend into the
venturies. Sonetimes these will cone out by pushing themdowiward.... do not tap
on their angle cut as this will ruin the tubes. Renoving stuck enulsion tubes is
done by tapping threads on the inside of the enul sion tube bottomwith a #6/32
tap. Gently turn the tap in about 4 full turns. A 1% |ong #6/ 32 screwwith a
nut and fl at washer makes a dandy puller. Wth the washer positi oned agai nst the
carb casting, thread the screwinto the emul sion tube s threads you just nade.

Fi nger tight is plenty tight. Position the flat washer up against the casting
and run the nut flush up agai nst the washer. Turn the nut as if to tighten it.
This pulls the ermul sion tube out easily. This little puller has never failed to
renove an emul sion tube for me. Once they’'re out, clean their outsides with fine
steel wool. Then clean the varnish etc. fromthe tiny holes using a wire or a
drill bit with a ** 0.041" di ameter (a #59 nunbered drill). Use only your
fingers to turn the drill bit. Reinstall the emul sion tubes gently by pushing
themin with a flat drift punch. Re-install the main jets. CAUTION Do not
tighten main jets excessively. This will cause the jets to crush the emnul sion
tubes and ruin them Snug is all that’s needed. Should an enul sion tube be
crushed, or the tiny holes be crinped shut, it will cause poor performance and
excessi ve fuel consunption. Replacenment is the only cure for a deformed enulsion
tube. Xi(Rromuradnut..on. 30,03 He.uses..a. duill..that!.5.0.040 . 1.0 di.aret.el. .. 8
#60..nunbered. dr il .ol ean .t he. xatnish. r.omthe. Liny. hol es.....be..s3ys..8.#29
dril.l..l.s.1.09..0i.g.)



REMOVI NG AND | NSTALLI NG STROMBERGS W THOUT LOSI NG MULTI - CARB SYNCHRON ZATI ON
Leave the throttl e bases and | inkage
on the car by renmoving the three screws that hold the throttle casting to the
main bow casting. These are all accessible from above. Renove the choke
assenbly col lared screw and the gas lines. Note which carb goes on which base.
Lift off the carbs. After cleaning the carbs, just bolt themback to their same
bases and reconnect the accel erator rods. Since you've not disturbed the
throttl e shafts or linkage, the synchronization is the sane as before you renoved
them Sure hel ps reduce the hassl e when re-building.
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FCRD CFM RATI NGS: For d/ Hol | ey/ Chandl er -Grove were i ntroduced on Ford V8's
beginning in late *38. These were continued in the Fords clear into the early
OHV-V8's. The Lincoln/Mercs changed in "49

Hol ey 92 (nodel #92) rated at 142 cfm Venturi dia. is 0.875"
Hol ey 94 (nodel #59) rated at 155 cfm Venturi dia. is 0.938"
Hol l ey 94 (nodel #8BA) rated at 162 cfm Venturi dia. is 0.938"
Hol | ey (Mdel #EQG) rated at 185 c¢cfm Venturi dia. is 1.062"

FLOAT SPEA FICATI ONS: The dry fl oat | evel settings for ’38-'53 Ford and ' 39-
"48 Lincol n/Merc carbs is 1-11/32" without a gasket. The distance to the
gasoline is 11/16” without a gasket. AlIl neasurenents are x 1/32".

Li ncol n/Mercs carbs, beginning in "49, is 1-5/16" wi thout a gasket. The
di stance to the gasoline is 5/8 wi thout a gasket. Al nmeasurenents are + 1/32”

FCRD CHANDLER GROVE/ HOLLEY CIRCU TS: The idle discharge circuit operates from
idle to 25 nph. The main jet circuit operates from** 25 nph to 60 nph. Above
60 nph the power val ve works in conjunction with the main jets.

** Remenmber the power valve beconmes operati onal whenever the vacuum becones | ess
than the vacuumrating of the power valve. Rear end ratio and tire size affect
t he operational boundari es of the various carburetor circuits. Renenber nore
than a single circuit is used at tines depending on engine demands
These carbs are extrenely sinple to work on and rebuild. No special tools are
requi red. About the only problemone m ght encounter is the accelerator check
ball may be stuck. This tiny check ball (about a 1/ 16" ball bearing) is | ocated

in the bottomof the accelerator punp well. It’s held in place by a circul ar
expansi on spring. Renoving the spring will usually permt the ball to fall into
your hand when the carb is inverted. |If it’'s stuck, and they do becone stuck,
turn it upside dow on a work bench and tap on the bottom of the carb casti ng.

If it won’t come out, soak it in P-Bl aster penetrant and try it again. |[If you
can't get it, drill a 3/32 hole up fromthe bottomto tap it out. Use a snall
fishing | ead sinker to plug the hole by using a hamrer and a drift punch. Then
cover it with JB Vel d. Let sit over night before using. |’ve never had one

| eak.

JETTING FORD CARBURETCRS: Main jets are sized according to their di ameter.
Thus a #41 is 0.041” in dianeter. The newer Holly main jets fit our old Ford
carbs and are carried by various speed shops and aut onoti ve stores



Starting point for tuning a single Ford carb: Decrease main jets 1 size for
every 2000' of altitude (Exanple: GChange from#50 to #48 if the car’s hone is in
t he 4000' - 5999’ elevation range).

Starting points for tuning dual Ford carbs: Decrease main jets 2 sizes to start
t hen decrease one nore size for every 2000' in altitude. (Exanple: Starting with
stock size, or #50 main jet, reduce 2 sizes and then 3 nore for if the car’s home
is in the 6000 -7900" el evati on range).

Starting point for tuning triple Ford carbs using progressive |inkage: Center
carb is sized the sane as a single Ford carb. The end carbs are si zed t he sane
as dual carbs.

Note that these are starting points only and fine tuning should follow

W THOUT THE USE OF ANY PROGRESSI VE LI NKACE FOR 3 OR 4 CARBS: At sea | evel.
Three carbs start with #43 nain jets and #67 power val ves. Four carbs start with
#42 main jets and #68 power valves.

CHECKI NG FOR MAIN JET SIZE: This is an olde timey nethod of checki ng
to see if the main jet is too big or too snmall. Hook up a vacuum gauge to
the intake manifold (not the carburetor). Adjust the idle jets so the
engine is running snooth as possible. Bring up the engine rpmto 1250
rpns and use a spacer between the idl e stop and the throttle | inkage to
hold the rpms steady.

If leaning the idle mxture screws INcreases the vacuumreading, the main jets

are too large. |If richening the idle m xture screws | Ncreases the vacuum
reading, the main jets are too snall.

REMOM NG THE CARBURETOR CASTI NGS W THQUT ALTERI NG SYNCHRON ZATION  The mai n
body and air horn castings ON Ford carburetors can be easily renoved to rebuild
the carb’'s main and air horn bodies without renmoving the throttle body casting
(base). If athrottle body casting is disturbed i n anyway, you' |l lose the
multi-carb synchroni zation.... and you Il have to re-sync themagain It saves a
| ot of hassle if you | eave the throttle castings and |inkage in place and sinply
renove the upper two castings as one pi ece.

Renmove the gas line and the accel erator punp link. Renove the two screws
securing the main casting to the throttl e base casting. These are accessible
fromthe top. The slotted screwis not since it’'s slot faces downward. Use a
pair of pliers to renove the slotted screw. Then match the size, threads, and
l ength of the screw to a hex headed bolt. This is used as a repl acement for the
slotted screw Remenber it’'s very easy to over tighten the hex headed bolt and
strip the threads in the relatively soft carb casting. Snug is all that’'s needed.
Now t he main castings of the carb(s) are in your hand and the carb can now be
rebuilt or have it’'s power val ve worked on. Wen you reinstall the carbs on
their respective throttle bases, the throttle linkage is still synchroni zed and
you won’t have to ness with it.

R R R TR R TR E TR EETERTRESRS, SYNCHRONIZING CARBS R R SRR LR R TR R ETE R
CENTERI NG THROTTLE PLATES ON ALL CARBS: Sticking throttle plates nmake drivi ng
multi-carbs unpleasant to say the least. Every tinme you start out, the pl ates
stick and you have to increase the accel erator pedal to overcome this
sticking..... which results in way too nmuch throttle opening and jerks the car
(or burns rubber when you're next to a cop). Stronberg carbs seemto have better



throttl e bores and plates than the Ford carbs and are another reason | prefer
them Mst Ford carbs have to have their plates renoved and carefully fitted
before they cease sticki ng, whereas Stronbergs sel dom do.

Wth the carb off the engine, separate the nmain body fromthe throttle body
casting. Loosen the idle speed adjusting screw. {dose the throttle tightly and
hold it shut. Hold the throttle base up to a light source. There should not be
any |ight showing around the throttle plates. |If so, |oosen the tiny soft brass
screws which hold the throttle plates to the throttle shaft. Looseni ng usually
takes only a turn at the nost. CAUTION These are usually staked and are easily
broken while trying to | oosen them |If they won't | oosen easily, try grinding
off the sides of the stakes, or squeezing themwth pliers.

Once they' re loose, hold the throttle tightly shut and tap both ends of
the throttle shaft several times. This will center the plates in the
throttl e bore. Open and shut the throttle several tines also helps.
Continue holding it closed tightly while you snug down the throttle plate
screws. Re-check for light showing around the closed throttle plates. |If
you can’t get themto seal shut, the plates will have to be renoved and
hand fitted using jeweler files and/or #400 wet/dry sand paper or crocus
cloth. This takes a little patience. Throttle plates MIST operate freely
and not stick when com ng off idle, but nust seal tight when shut. Wen
satisfied with their fit, stake the tiny screws or use sone green Loctite
to keep them from being ingested into the engine (they don’t conpress
worth a hoot!).

USI NG A SYNCHRONI ZER: | changed fromusing a Uni-Syn to “Synchometer”
carburetor flow meter. |1’ve found the “Synchometer” is something |ike 10% nore
accurate than the Uni-Syn. These were posted on the Ford Barn and | neglected to
get their nane. Sorry. J.C Witney has them

USI NG A LENGIH OF HOSE Before carburetor synchroni zers appeared, | used a
short | ength of heater hose as a poor-man’'s stethoscope. It works, but does take
time. | always adjust the idle mxture screws out 1% turns on each carb at the
get-go. Loosen the screws squeezing the arnms to the throttle shafts so the
throttle shafts can be nmoved wit hout di sturbing nmoving the arm Hold one end of
a 12" section of heater hose against an ear and move the other end back and forth
between the carbs listening to their hiss. The object is to get the carbs to
have EXACTLY identi cal hisses. Keep a slight tension on the throttle shafts of
all the carburetors (tenmporary springs or rubber bands help) and adjust the idle
rpmscrews until the carbs have identical hisses and are at the desired idle
speed. Tighten the screws holding the arns to the throttle shafts. Re-check the
hi ssing to make sure not hing has changed. Pl ease note this will not cure
sticking throttle plates and the resultant stick/surge comng off idle. Milti
carb install ati ons MUST have the throttle plates centered to elimnate a sticking
throttl e.

Return to Hone | ndex
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TORQUE SPEQ FI CATIONS ARE LISTED I N THE SPECI FI CATI ON SECTI ON

TORQUI NG HEADS: Use #8 hardness fl at washers with oil on both sides when
installing alum num heads to protect the heads as well as increasing torque
accuracy. | use themon cast iron head also

On cap screws, coat threads with a thread seal ant (li ke Permatex Thread Seal ant
#5925) to prevent cool ant fromseeping up the threads and to deter future
seizing. Lightly oil the underside of the heads of the cap screws to increase
t orque accuracy.

Ch studs, lightly oil the fine threads and the underside of the head nuts as
well as the washers. This will increase torque accuracy

Initial installation of heads should be torqued in 3 increnmental stages (20 ft/lbs, 40

ft/lbs, and final torque). Followthe torque sequence as shown bel ow on 24 stud heads
and 21 stud heads.

First time engine start up: run engine to operating tenp. Shut down and allow to cool
to roomtenp. (Tip: Renpve the radiator cap to increase cooling rate) Retorque the heads

after it's cool to the touch. | usually let them set overnight.
Then warmengine a second tine and repeat the heating, cool off, and retorque
drill. (I like to do this three times, but I’msonme kind of nut.... at |east

Billy says | anl)

Run the engine 200 mles and retorque themagain after it cools.

Re-torque at 200 mle intervals until they take a set (none are less than the
t orque val ue)

Thereafter, re-torque at 6 nonth interval s.

B T e e YR R T L A T
19 1 22 12 6 2 7 13
10 13 16 8 1 9 17
18 2 23 20 10 3 11 21
9 14
17 8 7 6 5 15 16 24

COVBUSTI ON CHAMBER CAPACI TY. Ford made sone pairs of heads with different
conbustion chamber vol umes specifically for the I eft and right banks. This is
al so true for some, but not all, brands of after-mar ket heads. | MDthis was done
to conpensate for the different di stances between the val ves and pi stons on the
t wo banks.
This is the result of the angles of the center line of the valves in
relationship to the center of the canshaft and bl ock (the two banks of val ves are



| ocated 49% and 52 degrees fromthe center of the cam and block and the 52
degrees is on the | eft side. [[[[[The center line of the crankshaft is offset
to the right side 0.265" fromthe center of the engine. However, the center |ine
of the canshaft is inline with the center of the engine. This all boils dow to
di fferent neasurenents between the valves and pistons on each bank. This
positions the valves a little closer to the cylinders on the left bank).]]]1]1]
Keep in nmind Ford tried many different head configurati ons on producti on
engi nes over the years. Masuring is the only sure way to determnmne what volune
your particular heads have.

The 81T heads (24 stud) were cast iron and have right and |left heads. They
were rated at 5.9:1 conpression ratio (C/R). Their conbusti on chanmbers have 83cc
in the right head (part #6049) and 85cc in the left head (part #6050).

The 81AS heads (24 stud) were cast iron and have right and I eft heads. They
were rated at 7.5:1 R Their combusti on chanbers have 60cc in the right head
(part #6049) and 62cc in the |left head (part #6050)

The 81A heads (24 stud) canme in either alumnumor cast iron. Both were rated
the same at 6.2:1 C/R Both have right and | eft heads. The alum num heads have
conbustion chambers of 82cc for the right head (part #6049) and 84cc for the | eft
head (part #6050). The cast iron heads have conbustion chanbers of 79cc for the
ri ght head (part #6049) and 81cc for the |l eft head (part #6050). Interesting....
sane CRwith different cc’s.... wonder if flat top versus sem -donme pistons
account for the variation?

99AS heads (24 stud) were cast iron and have right and left heads. They were
rated at 7.1:1 R The right head (part #6049) had a conbustion chanber vol une
of 65cc and the left head (part #6050) had 67cc.

99T heads (24 stud) were cast iron and have right and | eft heads. They were
rated at 5.5:1 CR The right head (part #6049) had a conbustion chanber vol une
of 90cc and the left head (part #6050) had 92cc.

The 59 series heads (24 stud) do not have different heads for right and | eft
banks as far as | know. The spec’s |’'ve seen show only one cc neasurenent.....
one size fits all?

St ock heads are usually marked 6050 (or L) for the | eft head and 6049 (or R
for the right head. But |’ve seen heads with neither nunbers nor letters. The
sure fire method is to measure the volume of the combusti on chanmbers in both
heads. A quickie nmethod |I use (I'"mlazy) is to sinply conpare the depth of the
recession for an intake valve in both heads. They'll be different if there is a
right and left head. The head with the deepest neasurenent w Il have the | arger
cc conbustion chanber and is the driver’s side or left head.

Cnhe added opinion. There are those who don't use finned alum num heads sayi ng
stock heads will outperformthem |If this is true, then ny question is why have
over 99% of all records set by flatheads over the years used finned al um num
heads? Surely the owners didn't spend their hard earned noney to go slower.
Just one of ny dunb thoughts.

OFFENHAUSER #425 AND EDELBROCK HEADS: |1’ ve tried both on ny present 59
series flathead. | prefer the Edel brocks..... even though the majority of go-
fasters prefer (fenhauser. The set of Cfy #425 heads | had on ny fl at head had



t he same conmbusti on chamber capacity in both heads..... no right or | eft head as
far as | could ever determne. But ny Edel brock heads canme w th unequal

capacities (li ke many stock Ford heads). | checked them over thoroughly but
never found any mark to indicate which bank the head’s were designed for. There
wasn’t any literature in either shipping box either. | checked the conbustion

chanber volune in both Edel brock heads and t hen nmeasured the depth of the
recession for an intake valve in both heads. As expected, the head that measures
approxi mately 0.030" deeper had the | arger cc conbusti on chanber. The |arger cc
head is for the left side of the engine (driver’'s side). Both brands of heads
had identical plug thread depth (9/16"). | recessed the plug seats 0.072" on
both brands of heads to get 1/2" reach plugs flush with the bottom pl ug thread.
This lowered the plug s ground electrode down into the conbustion chambers. The
ground el ectrodes of 1/2" reach pl ugs woul d be smashed whenever the engi ne was
twisted tighter than 4000 rpm (this may be nostly due to the block surfaces being
decked and nmilling the heads to get everything as flat as possible). This was
true with both the Oify’s and Edel brocks. Eventually, | went back to 7/ 16" reach
plugs to keep fromshutting dow the plug gaps and/or destroyi ng pl ugs
(interesting.... both brands of heads recommend Champi on H 10 plugs with a 7/16"
reach despite their plug hole depth of about 9/16".... go figure). The 7/16"
reach plugs left two threads in the heads (don't forget | had spot faced t hem

0. 072") exposed to combustion flames and heat. | ground these two threads away
to prevent possible hot spots for pre-ignition. The Edel brock’s were purchased
new a few years ago and came with heli-coils in all spark plug holes. The Cfy
heads didn’t have spark plug heli-coils. . (Er.omrodnut..on. L 30L03....He.says..al.l.

Edel.brack..heads..he..sees..do..net. have. factory..hel.l~colls..ln.t.he. pl.ugs.. Both brands
of heads had the same R fromthe factory. Neither cane with snooth or polished

conbustion chambers.

REWDRKI NG COMBUSTI ON CHAMBERS: Goi ng through sone anti quated notes from

early flathead raci ng days, | cane across the reasoning, di nensions, etc. we used
to alter conmbusti on chambers for our souped up engines. There were two sets of
di nensions and figures..... one for street and one for track. This was done on

street engines to | ower the conpression ratio (U R) to run other than prem um gas
(at the time, |eaded premumwas $0.24 per gallon and | eaded regular was $0.22 a
gallon!') and to decrease engine heat. But it was primarily done for because it
made a noticeable change in performance. | altered ny present Edel brock’s usi ng
the old notes with a couple of slight nodifications. This was done mainly to

| oner nmy engine’s conpression ratio (CUR) from10.4:1 down to a reasonable level.
However, | hoped to increase | ow-end response and increase upper rpm perfornance
along the way. Quite an order. On ny present engine.... boring to 3-3/8",
stroking to 4", decking the block 0.006", and mlling 0.025" off the Edel br ock
heads raised the CRto 10.4:1. Wth premumgasoline it would ping hard under

even noderate |l oads at any el evation. | had to add consi derable octane boost to
each tank of premiumno-lead gas and retard the tining even at 5000'. At sea
level, | had to double the octane boost additive (expensive) and still had to

back the timng off to 1 degree BTDC to keep the mill fromcratering itself.

| use a carbide cutter and a die grinder. The grooves in the cutter are dug
into a wax candle frequently to keep al umi numgri ndings fromcloggi ng the
cutters. It’s no fun picking out the tightly packed al um numthat’ s been forced
into the cutting grooves. | laid a used head gasket on the head surface (notice
t he gasket extends over into the conbustion chanber and forns a “cave” back under
t he gasket when bolted down) to outline each conbustion chanber using a felt tip
pen. Renoving all felt tip penink lines defines the limts of grinding to be
done. By grinding to these limts | wll elimnate the existing pocket that’s



formed between the head and t he bl ock and goi ng back to the edge of the recessed
gasket **. This will, hopefully, increase conbustion chanber capacity and

i mprove i ntake and exhaust flow | want a snooth conbustion chamber and to

el im nate anything that could possibly lead to pre-ignition or detonation. After
grinding all of the areas back to, and including, the felt tip pen lines, the

edges of the gasket will be exactly even with the conbustion chanber (getting rid
of the “cave”)...... which should i nprove combustion efficiency in addition to
| owering the C/R

**Erom rodnut on 1/30/03. and | quote... “l don’t necessarily agree with this

I f you study a Ford head, especially the low CR heads, this area is left, and
this transfer passage is deepened where it enters the cylinder area. The “neck”
formed by the sides of the transfer passage creates turbulence. To | ower C/R and
i nprove breathing, just continue this transfer passage into the cylinder area.
Ford knew what they were doing.”

| start grinding at the top of the val ve pockets to un-shroud themand i nmprove
i ntake and exhaust flow | grind away the al umi num head material over the val ves
t hrough the felt tip pen markings (in the range of 0.040" width). GContinued
grinding away materi al dow the sides of the valve pockets to the mid-point of
t he side of the valve. At this point | taper the grinding outward to the
existing edge (at the “step”) of the combustion chamber. The anmpunt needed to be
ground outward around the val ve areas varies according to whether it’s on the
i ntake val ve side or the exhaust valve side. 1In case your interested, past
records show grinding the intake side is 0.120" and the exhaust side is 0.065".

The “step” up to the slight done nmachi ned in the head is next to be ground on.
My old notes say to elinmi nate the sharp vertical step (nmany think this reduced
turbulence and flow) by grinding it to a gentle sl ope whose begi nni ng edge of the
slope is closer to the center of the dome. Measure 0.200" fromthe edge of the
step and lay a strai ght edge across the head. Scribe a line across the four
conbustion chambers. This line marks the limts of grinding. Beginning at this
line | grind towards the edge of the step. | grind progressively deeper as | get
closer to the edge of the step to formthe desired gentle ranp. This conpl etely
el im nates the sharp vertical step.

Al that’s left is to smooth any rough grind marki ngs and polish the conbusti on
chamber. The polishing hel ps reduce carbon build-up and is done with a small
di ameter scotch bright disc on a die grinder. Then | cc all the conbustion
chanbers (using a chemcal type burette) in one head and do additional grinding
to make all the combusti on chanbers in the one head EXACILY the same. Then the
sane is done for the other head. Renmenber the right head conbustion chanbers are
to have less cc’s (3 cc) than the left head. After grinding, they were 66.0 cc
inthe left head and 63.0 cc in the right head. As stated earlier, the CRin ny
engi ne was 10.4:1 before grinding. After grinding it’s 9.4:1 as near as | can
tell (the seni-dome pistons conplicate calculating the new C/R by ny sinple
geezer mnd). | think this is about the maxi mumfor today’ s prem umfuel and
perm ts normal spark advances. It elim nated the need for octane boosters. Tine
to do this in alum num heads i s about 6-7 hours which i ncludes cc’'ing the heads.

BESUTS: This increased | ow end response a lot nore than | remenbered or hoped
for. The engine wants to run and turns easi er and qui cker throughout its entire
rpmrange. The peak rpm increased some. Gas mleage was not affected as near as

I can tell. The performance changes al one were worth every bit of work as far as
I’ m concer ned.
Since then, |’ ve done three other sets of alumnumheads. Al of the owlers say

they' re very inpressed with the increased |low end and m d- range response as well
as overall increased performance. ADD TIONAL NOTE: Red..Ham.J.t.on...qf..Req..s.
Headers...l.ecommrngs..l.ncr.easing. Lhe..space..arqund. Lhe. f.oh..and. si.des..Qf..l.he..val.yas.



especlally.Lhe.lntake.. Lo LIRr.ova. Rreat.hi.ng.....He.al s0.says..L emovL.ng. Q..023%..f.ram
around..the.Laps..of..the.valves..and.dawn. the.si.des. .o Lhe . step.wil.l. l.owel..L.he..d.R
Q..6..p0i.0LS..

PREVENTI NG HEADS FROM STI CKI NG TO STUDS: Heads sticking to studs is common
and i s one reason many wi Il not use studs. This discussion talks about al umnum
heads, but the sane applies to cast iron heads. Alum num heads seemto be the
bi ggest problem Both studs and cap screws go through thousands of heat/cool
cycl es which may cause themto warp. The studs cone into contact with the sides
of the bolt holes in the heads. Over time they seize to the head which makes it
extremely difficult, if not inpossible, to renmove an al um num head w t hout

destroying it. | MPORTANT: A um num heads are soft and w Il squi sh under the nuts
(or bolts) and be squeezed against the stud. Many use ordinary flat washers to
prevent this. But, the ordinary flat washers are so soft they'I|l squish in to

t he studs. These are a real bear to renove because they become threaded to the
stud’ s threads and shank and are al nost inpossible to renove. Solution is to use
ei ther #8 or #9 hardness fl at washers.

Sonething | do to reduce head/ stud (or bolt) sticking is drill each head bolt
hole 1/64" larger in dianeter. |’'ve never had any problemwith heads sticking to
studs since | began this practice. For those who don't want to drill their

heads: Try wiping some anti-seize on both on the stud shoul ders and i nsi de the
head’ s bolt holes. This gives fairly good results.

HEAD GASKETS: Stock head gaskets can be used for bores up to and incl uding
3-5/16". Anything bigger should use “bi g-bore” gaskets since the edges of a
stock gasket overlap into the bi gger bore cylinder area (not a good i dea since
t hey shore don’t seemto conpress wuf a hoot). Stock gaskets are normally fiber
with a ring of netal crinped around the cooling holes and cyli nders. Big-bore
gaskets are now availabl e in both graphite and copper. | use only
copper/ asbestos sandw ch type gaskets on flatheads no matter what the bore is.
Copper crush gaskets have a crushed thi ckness of 0.050".

BLOAN HEAD GASKETS: |If you’ re havi ng probl ens blowing head gaskets, you
m ght want to try something the stock car guys do. They coat both sides of the
head gaskets with Permatex Utra-Blue Silicon. The Utra-Blue has nmore silicon
t han regul ar bl ue gasket nmaker. This permits head novenent during the frequent
expansi on and contraction of the head and bl ock. Just smear a thin skimover
both sides of the gasket. Install the head as soon as possible... don't wait for
the stuff to “skinf. | do this to the copper head gaskets on ny fl athead as a
matter of course. The stock car guys also do this when re-using a head gasket.
|"ve tried re-using head gaskets (copper big-bore head gaskets cost about $35
each!) a fewtimes with Utra-B ue with good results.

ANTI - SEI ZE COVPCOUND: Al ways put anti-sei ze conpound on any spark plug or
fitting that threads i nto alum num copper, or brass. Especially true when using
cad plated spark plugs (Chanpion for instance) in al um numheads. These will
seize very qui ckly without anti-seize (cad plating and al um num are dissinilar

metal s and formelectrolysis). It doesn't take very long until the plug and t he
al um num head beconmes one piece... or seemto. Then when you renove the pl ug,
t he plug threads come out with the plugs..... and you get to show your heli-coil

installation skills. S npler to use anti-seize to prevent probl ens and prolong
the life of the heads considerably. This stuff is available fromany parts store
for a couple of bucks.



| NSTALLI NG GENERATOR MOUNTS & OIL FI LTERS ON FINNED HEADS. These can be a
real chore to install w thout ruining or grinding off some fins. | use coupling
nuts and studs. If you're running cap screws instead of studs, | reconmend usi ng
studs where the generator or oil filter will sit.

Let’s assunme there are 3 nounting hol es on the generator nounti ng bracket or
oil filter. Replace the three cap screws with three studs. These don’t have to
be turned down much..... just snug will do just fine. Mst tines you can | ocate
3 old FH studs which have about two i nches of fine threads. Cut the studs to
used just the threaded ends. |If you can't find long enough threads, use studs and
extend the fine threads by using a die on them Place a grade 8 flat washer on

each stud to protect the al um numhead. Install 3 coupling type nuts (they're
over twice as deep as a head nut) and torque them down. Install the cut studs in
the top of coupling nuts. Put on grade 8 flat washers foll owed by the generat or
mount and then followw th grade 8 flat washers. Install 11/16" head nuts and

tighten down. The 11/16” head nuts don’t have to be torqued down. The coupling
nuts tolerate 60 ft/lbs of torque even though they're only a grade 5. They take
a 5/ 8" socket so there is plenty of roombetween the nuts and the fins. Makes
for a neat and sinple install ati on.

DETERM N NG COMPRESSI ON RATIO: The method |’ ve used is a formula using cubic
centineters (cc):

Comp. Ratio = Vi + Vs
V2
Were Vi i s the displacement of one cylinder in cc’s.
And V: is the space in the conbusti on chanmber in cc’s.
And one cubic inch equals 16.387 cc
(Note: The dome on the top of a sem -done piston has a vol ume of
5.66c¢cc. This is a stock bore and sem -done.)

COMPRESSI ON RATI OS: For non-relieved blocks. The follow ng is from
Of fenhauser and are their head identification nunbers. These identification
nunbers indi cate the depth of the val ve recessions in the heads conmbusti on
chamber .

BCRE STRCKE DI SPLACEMENT #425 #400 #375 #3350 #325
3-1/ 16 3-3/4 220. 92 7.1 7.6 7.9 8.5 9.2
3-1/ 16 3-7/8 228. 28 7.2 7.7 8.2 8.8 9.5
3/ 1/ 16 4 235. 648 7.4 7.9 8.4 9.0 9.8
3-3/16 3-3/4 239. 312 7.4 7.9 8.5 9.2 9.9
3-3/16 3-7/8 247. 288 7.7 8.2 8.8 9.4 10. 2
3-3/16 4 255. 272 8.0 8.5 9.0 9.7 10. 5
3-3/16 4-1/ 8 263. 24 8.2 8.7 9.3 9.9 10. 8
3-5/16 3-3/4 258. 48 8.1 8.6 9.1 9.8 10. 6
3-5/16 3-7/8 267. 096 8.3 8.8 9.4 10.1 10.9
3-5/16 4 275. 712 8.6 9.1 9.7 10.4 11.3
3-5/16 4-1/ 8 284. 328 8.8 9.3 9.9 10.7 11.6
3-3/8 3-3/4 268. 376 8.3 8.8 9.4 10.1 10.9
3-3/8 3-7/8 277.328 8.6 9.1 9.7 10.4 11.3
3-3/8 4 286. 272 8.9 9.4 10.0 10.7 11.6
3-3/8 4-1/ 8 295. 20 9.1 9.6 10.3 11.1 11.9



HEAD FLOWN RATES:

HEAD MFG DEPTH OF VALVE POCKET FLOW RATE
**st ock Ford ? 86.6
Of fy #375 0.375" 84.0
Of fy #425 0.425" 86.0
Edel brock 0.375" 80.3
Navarro 0.450" 88.2
Kong ? 81.9
Baron Street 0.500" 90.3
Shar p 0.420" 82.9
Motor City 0.570" 92.4

**Stock heads after engine nodifications of: 0.375" camlift, 1.72" diameter
i ntakes valves, 1.5" dianeter exhaust valves, race “D ports, 1/8" relieved, but
with no pop-up or high-donmed pistons. (I don’t know what nunber heads were
used.)

COMPRESSI ON RATI O CHANCGE WHEN RELI EM NG BLQCK: Edel brock literature says
factory relief decreases conpression ratio Y% point.

COMPRESSI ON | NCREASE WHEN STROKI NG CRANKSHAFTS: Edel brock |iterature states
the conpression ratio on a flathead i ncreases 0.3 of a point per 1/8" stroke

i ncr ease.
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Fl athead engi nes do not require as much initial advance as OHV engi nes. The
flathead s i ncomng fuel /air mxture has considerably nore turbul ence than an OHV
due to the many turns and sharp bends the fuel/air mxture makes getting into the
conbustion area. Consequently the m xture ignites easier and burns faster and
nmore uniformy than an OHV.

R O o ok o R R sPARK PLUGS *khkkhkkhkhhkkk*

NEW PLUGS FOUL AND M SFIRE: Plugs are a continuing problemwth our
flatheads. [It’s not uncommon to put in new plugs and have themfoul the
within a few days. It used to be a set of plugs would last for years.

W' d cl ean t hem by scraping the carbon off the porcelain and down i nto the
plug well. I f we knew sonmeone who had a spark plug cleaner, we’d get them
to sand blast the plugs. The plugs would then be al nost as good as new.
Not anynore. It's quite common to put a set of new plugs in and start a cold
engine and let it warmup with the choke pul |l ed out enough to slightly bring-up
the rpms. After a few short trips, the plugs begin ms-firing. No matter what
you do (i ncluding winding your mll out until the engine is about to sweat oil)
they continue to ms-fire. Sand blasting in a plug cleaner often only hel ps
short term
Chanpi on H 10 plugs were the ones Ford used in his engines beginning in the m d-
thirties. But this plug no longer | asts like they used to (what does?). | don't
know whet her it’'s the gasoline we get or the plugs are poorer or both, but
whatever it is, it sure is tough on plugs.
What many of us have done is to change brands al ong with plug heat ranges in an
effort to find a cure. See chart bel ow for the nobst often used plugs as reported
by menbers of the www fl atheadv8. or g/ phpBB/ and FordBarn

Chanpi on Mot or cr af t Autolite NGK
*H- 8 AL5 215 B6L
*H-9 AL7C 216

H-10 (844) AL9 497 B4L
*H-11 (512) AL11 218

*Good luck on finding these heat ranges in Chanpion.

O L FOWLING PLUGS: For ANY stroke engine. Ever had an engine that oil foul ed
the plugs? ten tines your intentions are to rebuild it, but just don't have
time right now QO you ve broken rings on a trip and just need to nurse it back
home. Here’'s atrick |I learned going round and round in circles in Texas back in
the early fifties. At that tinme, fl atheads ruled even though they all |oaded up
their right bank’s plugs because of oil flooding the cylinder walls in the
corners. W all ran plugs that were as hot as we could find....usually 3 to 4
steps hotter on the right bank, but still have problenms com ng of f the corners.



The pistons on the right bank were taki ng a beating on the | ong strai ght aways on
“2mle tracks fromthe i ncreased heat (oil burns hotter than gas).

Then a really sharp old tiney nechanic | worked with showed me a neat trick.
After performng his sinple nodification, the plugs wouldn't foul no matter what
was done to theml He showed ne on a plug tester a new plug woul d break down at

the very best | ess than 140 psi. Any one of his nmodified plugs would fire well
past 200 psi (which is all the air pressure we had)! And they'd fire soaked in
oil, water, gas or any conbinati on thereof!

The plug doesn't need to be new.... just as long as it’'ll fire under
conpression (a tester will show a blue spark if it’s good). | don't even bother
cl eaning them Heat range doesn’'t matter either. The ground el ectrode is the
one we' Il be messing with. Cut this back far enough so it clears the center

el ectrode and can be bent down to aimright at the side of the center el ectrode.

I use a hacksaw to cut the ground electrode, but diagonal cutters and a fil e have
worked in a pinch several tines. Bend the ground el ectrode so it faces directly
at the side of the center electrode. Just be sure there is a gap of about 0.020"
or so mnimum That's all thereis toit. A drawback is it’'s relatively short
life. As the electricity arcs, it eats away the ground electrode until the gap
gets too wide for the spark to junp. Usually 0.075" or so. Then the plug is
junk. The plugs usually last a couple thousand mles on the street before the
gap gets too wide to fire.

Story time again: The first time | tried these plugs at the Corpus Christi,
Texas Yam le asphalt race track, | used a mx of H-10, H 11, and H 12 pl ugs only
because t hey happened to be in the handful of plugs | grabbed out of the trash
barrel. At the track, the other racers wanted to know why the different heat
ranges. Seens they’d noticed right away that our engine wasn' t blubbering |ike
theirs in and off the banked turns. A1l of theirs used half of the straightaway
before they would clean out. Qurs was crisp whenever it was punched. | told
them the cylinders had gotten all screwed up and we had to use different heat
ranges just to get it to run at all (first liar doesn't have a chance bench
racing). Then each week I’d mix the plugs and put themin different cylinders.
even mxed in some AC Autolite, Lodge, with the Chanpi on plugs every week or so
Then I'd switch themaround to different cylinders. Sure had themgoi ng. | was
very careful when | had to pull a plug at the track. They didn't find out about
the cut plugs until near the end of the next season!

| NCREASI NG PLUG GAP. Increasing gap from 0. 025" to 0.045" will slightly
i ncrease | ow end engine torque.

DECREASI NG PLUG GAP: Decreasing gap from 0. 025" to 0.020" w Il slightly
i ncrease upper rpnis.
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EARLY MODEL FRONT MOUNTED DI STRIBUTORS: All of the ‘48 and ol der Ford
distributors are removed from the engi ne whenever work is required.... even
sonething as sinple as adjusting their points. The distributors are identified
by their case (nmodel nunmber). Model 40A was used on ‘34 Fords. Mdel 40B was
used on ‘35 Fords. Mdel 68 was introduced on '36 through ‘41 Fords. They did
make a maj or i nternal change beginning in 37 and through *48. A different
breaker plate was introduced in ‘37 to provide nore advance w th resul tant
i ncreased performance. Previous to ‘37, the advance was 15 through 17 degr ees.
In 37 the new breaker plate i ncreased advance to 21-24 degrees and i s usually



referred to as an 11A breaker plate. Distributor case identificati on nunbers
were changed in 42 to 21A and again in ‘46 to 59A.

The nmodel 68 distributor is often referred to as the helnmet type because of
it’s appearance. All point adjusting i s done through the two side distributor

cap openings.... which is a pain at times. The nodel 68 breaker plate assenbly
was used thru ‘36. Spec’s are 15-17 degrees nechani cal advance at 3000 rpm
Initial advance spec was 4 degrees BTDC (Before Top Cead Center). If setting

points using a feel er gauge, set new points at 0.015" and used points at 0.013".
Condensers are heing repo’'d in the USA for these distributors. The plug wires
are bent and trai ned around the inside of the two caps to get to their correct

termnal. Then the caps are assenbled. Hopefully, the plug wires stay pl ugged
in, but it’s inmpossible to verify because of the design. |If they didn't you'll
have a mss and you' Il get to take it apart again. MNowisn't that special ?
Shoul d a rotor or points fail, the distributor has to be renoved and taken apart.

From 37 thru ‘41, this same hel net type desi gn was conti nued except it now
used the new 11A breaker plate assenbly. Their identification nunber was changed
to 11A The new breaker plate assenbly has a much better ignition curve with
nore advance and is preferred by nost tuners over a nodel 68. Point adjusting is
still done through the side openings. Spec’'s for these breaker plates are 21-24
degr ees mechani cal advance at 3450 rpm Initial advance specification remains at
4 degrees BTDC. |If setting points using a feel er gauge, set new points at 0.015"
and used points at 0.013". The plug wires in the caps have the same probl ens as
the Model 68 distributors. Like the Mddel 68, if the points or rotor fail the
di stributor has to be removed and torn down.

In “42, Ford changed the distributor housi ng design and used an identification
nunber of 21A It no longer used the sane housing as the previous hel net nodel s.
I nstead the housing is flat with the point adjustment/replacenent conpletely
exposed, and easier to work on, once the single front nmounted di stributor cap is
renmoved. It used the sane 11A breaker plate. However, the distributor cap is
unique in that it resenbles a crab.... hence it’s nicknane “crab distributor”.
The rotor is unique as well as are the distributor cap holding clips. This is
t he nost widely used early Ford di stributor since it’'s easy to change and adjust
points. AND one can easily see and/or feel if the plug wires are snug in their
distributor cap termnals. Spec's are the same as for all 11A breaker
plates..... 21-24 degrees nechanical advance at 3450 rpm and 4 degrees BTDC
initial advance. |If setting points using a feeler gauge, set new poi nts at
0. 015" and used poi nts at 0.013".

From ‘46 thru ‘48, Ford retained the exact sanme distributor as in ‘42, but
changed the identificati on number to 59A. However, the cap, rotor, and the cap
clips were changed for sone reason or another (they returned to one of Ford’'s
poorer ideas). The distributor cap has two “ears” at the top with a singl e hoop
type cap clip. Each ear holds the wires fromthe ear’s side of the engine.
Spec’s are the sane as previous 11A breaker plates..... 21-24 degrees nechanical
advance at 3450 rpm and 4 degrees BTDC i niti al advance. New points spec’'s are
0. 015" and used poi nts are 0.013".

"49 -*53 RI GHT SIDE DI STRI BUTORS: These use a bal ance between t he carburetor
venturi velocity and a coiled type tension spring to advance and retard the
timng. Only carburetor venturi velocity is connected to the distributor.

Their design is such that only a single vacuumline froma single carburetor
runs to the sealed diaphragmon the distri butor housing. The di aphragm connects
to the breaker plate by a short linkage. There are coiled tension springs are
al so connected to the breaker plate to resist vacuumforce to retard the spark
advance.



When the carburetor velocity exerts enough force to operate the
di aphragmto overcone the spring tension, the diaphragm operat es against
the breaker plate and increases the timng. Wen the velocity is | ow
enough so it cannot operate the diaphragm the tensi on springs take over
and retard the ti mng.

For those interested in increasing the rate of advance, repl ace the springs
with sone with less tension. Reducing the maxi mum anount of advance can be done
by installing an eccentric washer on the breaker plate to limt the amount of
plate travel. Such a washer shoul d be | ocat ed adj acent to the bottom of the
condenser.  NOIE.....Ihis.vas.copied.Lrom.one..of..Lhe.flathead. sil.es..on..12/.6/.2006.,
Quer..the.vears. lt..s. hecane.cruml.ed..and. .. vas. . unahl ..t Q..s8e. who..suhm.t.ted.il......l
apol.ogi.ze..and.hape..he. daesn. L..oRj.ect. Lo . Lhis..valuabl.e.i.nfor.ortian. he.ng.i.ngluded
L0 LOALS. RAPST ... LUTRL.C..5.a1,

DEGREES CF ADVANCE ON 11A D STRIBUTOR PLATES. On 11A breaker plate
di stributors, the stock specification for the mechanical advance begi ns at 400
rom Keep this 400 rpmin mnd when you're setting the timng with the engine
runni ng. Maxi numtotal advance (initial plus centrifugal) is 24 degrees at 3000
rpm (including the 4 degrees initial advance). Remenber these spec’'s are
crankshaft degrees.

I NI TI AL ADVANCE SPEC S: Ford spec’s call for an initial (or static as
it’s sonetimes called) advance of 4 degrees BTDC at idle (this woul d be
| ess than 400 rpm since the nmechani cal advance begi ns wor ki ng) .

DI RECTION FCR ADVANCING TIM NG Initial advance of a distributor mounted
directly to the front of the cam (‘48 and earlier V8's) is done by rotating the
pl ate | ockdown screw the same direction as crankshaft rotation. Ford spec’s
state each mark on the early plates is 2 degrees. The plate has a total of 7
marks spaced 1/ 16" apart.

VACUUM ADVANCE: For ‘48 and earlier distributors. Engi ne vacuumoperates a
“brake” to limt the amount of advance generated by the centrifugal weights.
When engi ne vacuum drops, the vacuum brake spring overconmes the vacuum whi ch i s
holdi ng the “brake” away from the rotating centrifugal advance mechani sm This
spring pushes the brake against the centrifugal weight advance mechanism As can
be visualized, the stronger the spring, the sooner the brake is activated and t he
sooner the centrifugal advance mechanism stops any further advance. This
effectively limts the ampunt of advance. This is adjusted by means of an
adjusting screwand it's locking nut located in the distributor’s tower. To
i ncrease the ampunt of advance, decrease the spring tension by unscrewi ng the
adjusting screw. After setting the tim ng, any pinging (detonation) is
el im nated by screwi ng this adjustment downward.

EE Rk R o ko R o o MALLORY DISTRIBUTORS LR R R ok ok o o

Initial advance on Mallory distributors for ‘48 and earlier V8' s is done hy
rotating the distributor housing in the direction of crankshaft rotation. There
are two Mallory distributors for the 42-'48 Fords. The early, or old, ones are
an i nch thinner than the newer ones. |f you re running a dedicated fan belt from



the crank pulley to the fan pulley itself (like a 48 has), you Il have to use
the older distributor since a newone will be in the way of the fan belt. The
new ones stick out about one inch further than the old ones do.

MALLORY DUAL PO NT DI STR BUTCR: Mall ory dual point distributors use the
same distributor for both 6V or 12V. The only di fference between a 6V and 12V
point Mallory distributor is the coil’s input voltage. The points and condensers
are the sane for both vol tages.

MALLORY POI NT SPEC'S: Set the point gap at 0.022" for each set of points.
Of you using a distributor machi ne, set each set of points at 26 degrees with a
total of 33 degrees.

MALLORY QOI L: Mall ory has dual voltage (12/6V) 40,000 volt coils, #29217.
I ve had no experience with these coils. Mllory does not list a 6V coil. |
still use NOS 6V Mallory coils (voltage resistor not used). | get these from
Bert's Model “A” Parts in Denver, CO @303-293-3673 for about $24, but their
stock is running |ow.

MALLORY QONDENSER Condensers are neither polarity nor voltage sensitive
(same for both 6V and 12V). A Mallory Tech Advisor said to go to a condenser
with 0.32mfd (micro farad) rating i f you're going through a Iot of condensers.
Most point condensers are rated in the 0.24nfd range (ones for 1968 Chrysl ers
wi th 318" V8 engines are rated at 0.32nfd).

Currently, Mllory condensers are rated at 0.26nfd. (Ford condensers for the
8BA wor k even though their rating is less..... rated fromO0.21 to 0.25nfd).

The early Mallory brass shelled condensers are 1-1/16" dianeter by 1-7/8" |ong.
These are rated at 0.34nfd (they' re stanped on the bottom). They also nmade one
with an al um num shell rated at 0. 25nfd.

An interesting side note: 1've noticed ny flathead starts faster with a higher
rated condenser, but it’s harder on point life.

CONDENSER CAPACI TANCE AND I T'S AFFECT ON PO NTS: When changi ng to a condenser
with a different nfd rating, expect to shorten point |ife because of increased

pitting and burning. |If the condenser has too little capacity, the grounded
point will have a pit burned into it. |If the condenser has too much capacity,
the insul ated half of the point will have a pit burned into it.

MALLORY PARTS: Stock Ford crab caps fit perfectly and are | ess noney and
| ast consi derably | onger. The sane points were used in nost early Chev dual
point distributors so they' re still around at swap nmeets fromtine to tine.
Condensers for 49-‘66 Ford point distributors work fine. Rotors for the early
style (thin) distributors are unique. They have a large insulating disc to
prevent shorting to the shaft. However, a rotor for the newer style (thick)
Mall ory distributors work after a few sinple nodifications. Measure the depth of
the early rotor and grind off the excess of the newer rotor. Put the insulating
disc off the early (thin) rotor on the nodified newer (thick) rotor using some
si i cone.

MALLORY INI TI AL ADVANCE SETTING. Ml lory distributor on ‘48 and earlier

engi nes. Position #1 piston at TDC ( Top Dead Center). | file three marks at
11/64" intervals on the mating surface of the Mallory distributor and nake a sl ot
on the timng cover so the timng cover nark wll line up with the bottom mark on

the distributor’s mati ng surface. The 11/ 16" spacing gives 4 degrees between



each mark. Then lining up the top mark is TDC  Second mark is 4 degrees BTDC
(Before Top Dead Center). The third mark is 8 degrees BTDC.

Mst street flatheads seemto |li ke sonmet hing around 4 degrees initial advance.
For an initial setting, rotate the distributor until the mdd e mark on the
distributor is aligned with the timng gear mark. This is 4 degrees initial
advance. To increase the advance, rotate the distributor in direction of
crankshaft rotation. | fine tune the initial advance using the vacuum gauge
method listed | ater on.

MALLORY DI ST. SPRI NGS: Their spring/advance kit cones with 9 springs: 1
Purple, 2 Pink, 2 Gray, 2 Brown, and 2 Orange.
The Mal l ory distributors for the 59 series (Mallory YH distributor) fl athead
cone wth 1 purple and 1 brown spri ng.

The purple spring is termed two stage because the slope of it’'s advance curve
changes about 1500 rpm If a purple spring is not used, the distributor single
stages and will have erratic perfornmance at low RPM Note that a single stage
setup can have different colored springs, but NOT a purple one. The purple
spring is loose when installed and it doesn't becorme a primary factor until about
1500 RPM  Full advance should be no later than 3500 RPM for good top end power.

As stated earlier, Mllory delivered these YH di stributors with a purple and
brown spring. | retain the purple spring, but change the brown spring to an
orange spring (for the 5000' altitude | live in). This starts advance about 200
RPM sooner (@00 RPM) and reaches nmaxi num advance at a hi gher RPMt han t he
purpl e/ brown conbinati on.

MALLORY ADVANCE LIM T ADJUSTMENT: The number or degrees of centrifugal weight
advance is adjusted by rotati ng the advance plate |ocated under the breaker
plate. You'll have to renove the breaker plate to get to the centrifugal weight
advance plate. Notice the adjustnment plate has two el ongated sl ots with a bent
tab sticking upwards through each slot. Note these el ongated slots are of
different length. TH S IS VERY I MPCRTANT. Position the distributor in a vise
with the flat side (which indexes the rotor) facing you...this is VERY | MPORTANT
since it positions the two el ongated sl ots correctly to adjust the advance. O
48 and ol der front nounted distributors, the distri butor shaft turns counter
cl ockwi se when looking at the rotor end of the distributor shaft. Wth this
rotation, you set ONLY the left side. Note the right side’s elongated gap is
| onger than the | eft one.

Loosen the two screws (usually Torx head) which hol ds the adjusting and
advance plates. Wen loose, they all ow the plate to rotate to set the gap
between the bent tab and the end of the elongated slot. This gap determ nes the
anount of mechani cal advance.

Various gaps and resultant degrees are:

0. 144" gap results in 16 degrees

0.162" gap results in 18 degrees

0.181" gap results in 20 degrees

0. 201" gap results in 22 degrees

If you don't have a narrow feel er gauge to stack various feelers to arrive at
t he t hi ckness needed, neasure sonething else.. like an allen wrench. They're
usual |y pretty close. Just a suggestion. NQIE...Ih.s.was..t.aken. fram.a.Vallaty
t.ech.shegt...l..have. tried. ta.cantact. them.several.. LLings.. L.o..obLain. L hel. .. ReL i ssi.on
Lo use.iL.. Qut..nexer..gok..any..af..nv..cal.ls...et.ucned..



MALLORY 12V UN LI TE DI STRI BUTORS AND VOLTAGE SPI KES : Mall ory i s aware
of voltage spikes and their destruction of electronic parts. They have a
filter (part #293521) to prevent these vol tage spikes fromgetting into
the el ectronics. An electronic whiz | know says the use of a wire high
tension coil conductor on electronic distributors will injure/ destroy nost
electronic ignitions.... use a carbon/graphite for the coil wire. This is
what Petroni x now says to use with their electronic distributors......
after I went through about a half dozen of these in a 12 nonth peri od!
And no, | don’t use electronic distributors. | want to be able to repair
a distributor on the road rather than call for the | ocal “Happy Hooker”
tow trucker.
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VAL TAGE. . RESLSIORS..... These..consi.st..of .awi.nding. of..a.hiah. .r.esi.sl.ance
(niehrare).. wire.wound..ar.ound. a. harcelat.n.t.ype. l.nsulator.....This..r.educes.Lhe
i.nceming.8.valrs. Lo . hetween.3..19.4-. L2, .Val.ts..(garl.y. . Ford. literaure. st.atLes..l.L..s
reduced.rL.4:1/.2.¥olLs).....lhe..thinking.al. the. l.lr.was..L.hi.s..decl.eased..vQl.l age
woul.d.l.ncr.ease. fhe. Life.of..the. distrihutor..points..by..Leduci.ng. . a.cing.... And. . w.i.h
t.he.dif.fi.qulty..lo.tenplaclng. Lhe. distributor..pol.nt s. b.h. Lhese. Lront..mount ed
m.§ll.r.i.hutgr.$...J.I...\w.s..a...v.e.r.y...qgo.d..i..dﬁa,.....Bu.f...'L.1;..r.egw'.r.e.d..a..s.p.ec.i.al..A:.ll.?...\(o.l.l.
GOoLl...

o BY.RASSL NG QN eoNLd. L. s L gsl. st QL Lromthe. clrgui b Qenl.cads..the. . nternal.ly.
wound.primaey.cl.rcui L. in.the.coil..and.causes..pr.enpture.coil. fall.ure.....khwever..
Lis..quiLe.commn. t.o..bypass. Lhese. resistors. . when.r.aci.ng..to.lncrease.rLhe. spark
heing.del.i.vered..to.the. spar.k.plugs.....Because..the.can. .l s..opving. (ore.alk
cl.rgulati.en.atQungd. the. coil.)..and..conmbi.ned. w.t.h..less.i.dling... Lhe..coi.ls..nere..l.ess.
nrone.to.qverheating.and. nelLing.their. tar. j.nsulation..

henltbe.ll 49 was. lokoducad. . Eord. . di.scontinued. the.vol.l.age. resi.stqr..f.or. Lhair.
new.y..desi.gned..i.gnition. systemand. hegan.usi.ng..coi.ls..rated..at.6..Vol.is..
l.m.sonty..l..don.t..have.who..suhm.tted. this..ta..the EB.sltg.at.ound.Reg... 12...2006..
Bl.ease..acqenl..n..2p0l.00i.65..

ELECTRONIC D STRIBUTORS: | neither run nor reconmend these since |
experienced failures with several 6V Petronix units on ny flathead in less than
one year. Flathead Jack, in his new parts book, states he has carbon fi ber core
coil wires in stock that will protect electronic distributors (nowl find out!).
If you re running an electronic ignition, I1'd sure investigate further into
these. (Sure beats having the ignition crap out in the mddle of rural Kansas on
a Sunday nmorning in a 3.20" dowlpour...... been there ‘n’ done that in ny
roadster and no side curtains! And yes, |’ve been drier in the nidd e of a
swi mmi ng pool!)

RADI O STATIC There is an old tinme met hod used to reduce radio static in
engi nes running ' 42 and newer distributors (coil is not nounted on the
distributor). The high tension wire fromthe coil to the distributor cap is what
we're concerned with. Tie an overhand knot (the first step in tying your shoes)
inthe wire, Pull it pretty tight and then use el ectrical tape to keep it from
com ng undone. Often times the wire nust be replaced with a | onger one. Then
just plug it back in. S nple.



SETTING INI TIAL TI M NG USI NG A VAQUUM GAUGE: | use this nethod on all 4
stroke engines (OHV and flathead). Vacuumvaries w th the amount of advance...
nothi ng new here. Vacuum also varies fromengi ne to engi ne even though they' re
manuf actured by the same conpany. |It’'ll vary as nodifications are nade and
according to the condition of the engine and quality of gas. W can use this
vacuumreading to set the initial timng quite accurately.

Connect a vacuum gauge to the intake mani fol d vacuum (not to the carburetor
vacuun). Watch the vacuumreadi ng and advance or retard the distributor to
obtai n the maxi mum vacuumreading. Wen it shows the maxi num anmount of vacuum
retard the distributor until vacuumdrops 1" from the maxi mumreadi ng. Ti ghten
the adjusting screw. This is the maximuminitial timng the particul ar engine
and it’s various engine nodifications will tolerate. On pre-48 distributors, |
renove the fan belts so the fan and water punps won't turn and slice off my hand
while |I"mturning the distributor. You have to work fast since it’'Il heat up in
a mnute or so.

SETTING INI TI AL TI M NG ON 59AB AND EARLI ER D STRI BUTORS USI NG A STRAI GHT
EDGE: The foll owi ng works, but it's a mite confusing until a person gets the hang
of it.

Mechanically setting a two hole Ford/Merc distributor. Renove the
distributor’s condenser. Set the point gap. Connect one lead of a
battery powered test light to the termnal for the small coil wre
G ound the other lead of the test light to the distributor case. Measure
3/8" fromthe topnost edge of the driver’s side distributor’s nounting
bolt hole to a straight edge hel d against the wi de side of the
distributor’s drive of fset tang. This should position the tang so it’s at
the 10: 00-4: 00 position with the wi de side being closest to the coil wire
termnal. Rotate the timng adjusting screwslightly until the test |i ght
just flickers without noving the distributor drive. The driver’s side
breaker points should just be breaking contact (starting to open).
Remenber, only the driver’s side points control the timng. Back off the
distributor drive (counterclockwi se) and verify it i s just breaking open
when the tangs 3/ 8" neasurenent is reached. Adjust as necessary. This is
4 degrees BTDC. Al ways rotate the distributor drive clockw se as viewed
facing the back of the distributor. (Told you it was confusing... or did I
just make it that way?)

SETTI NG TIM NG USI NG #1 CYLINDER This is only if you' ve already established
#1 piston’s TDC. W th #1 piston at TDC, renove #1 plug wire and position it so
you Il be able to see a spark junp. | suggest you renove ALL of the plug wires
since you'll have your hand in the fan area. Turn ignition key on. Watch for
spark junmp as you advance (nove the advance plate in direction of crankshaft
rotation) the distributor by nmoving the advance plate screw. Wen the spark
junmps, it will then be timed to fire at TDC On all ‘48 and earlier front
mount ed di stributors, advance is always in the direction of crankshaft rotation.
Ford spec’s say each mark on the distributor plate is two degrees. Set advance
at 4 degrees (two marks) initial advance.

DEGREES CF INITI AL ADVANCE: From JW. on 11/22/00. :Mpst..owedifi.ed..fl.athead
sngi.nes.perfarmbesti il hetwesn. 4.and. 8. dearges..initial..advance.and..a. Lok al..of
22.0.0.26..469r.e88 ... LA CLLW. 81 NG. SaN..USL. .VR..12.30. 480N 805. .1 QL.al...... ThRSL. SRKC..S



are.at..sea.level.) innens Thanks..L.o..JW.for. f.his.Li.p. People I’'ve tal ked with say
his engines run really hard.

....Bab. MeKay....of. ..apeedway. Mt QL.s....Lecomends. .set.ti.na. distrlbutors. fal.. 22 . degrees.
f.otal..advance. @.2500-3000r ... He.says. Lhis..l.s..the. maxi.mum.advance..and. shoul.dn..t

he.gxcaedad.qn,. street..endines..

THE THREE DI FFERENT TYPES OF ADVANCE: Total advance is the total
degrees of initial (static) advance, plus the nunber of degrees of
centrifugal weight advance (nechanical), plus the nunber of degrees of
vacuum advance. Initial advance is the anpunt set by rotating the
distributor point plate on 59AB distributors (or the conplete distributor
on 8BA and nost OHV engines). Centrifugal advance is controll ed by the
distributor’s internal weights, springs, and stops. Vacuum advance is
control l ed by the engi nes vacuum and a vacuum advance nechani sm

Exanpl e: An engi ne which has 12 degrees static advance, 15 degrees centri f ugal
advance, and 17 degrees vacuum advance has 12+15+17=44 degrees total advance.

Ch ‘48 and ol der Ford V8 distributors, there is no vacuum advance per se.
Engi ne vacuum (intake manifol d vacuum not carburetor vacuum and a spring, are
used to control a brake that limts the centrifugal advance nmechanism Sone
fl at headers di sconnect the vacuumline and are happy with the results (the spring
pushes the brake against the centrifugal advance mechanism constantly and slows
or stops centrifugal advance). | prefer to have the vacuum connected as it
i ncreases gas ml eage

DETERM NI NG THE DECGREES OF VARI QUS TYPES O ADVANCE: There are severa
methods to deternmine the degrees for each type of advance. The nethod | use
requires the crank pulley be marked off in degrees (or el se use a degree wheel)
to +10 degrees TDC on fl atheads (-10 to +20 on CHV), a dial type power tim ng
light (these have a control on the back of the light to adjust delay in the
firing of the strobe light), and a vacuum punp. The dial type timng |ight gives
you the ability to nove the strobe ti mng fl ashes around w t hout actually
changing the timng. The vacuum punp permits you to apply measured vacuum to t he
di stributor vacuumcontrol. Using these tools and common sense we can use the
degrees marked on the crank pulley to accurately neasure and determ ne each of
the distributor’s different advances. The foll owi ng exanple is for an engi ne
wi th a vacuum advance systemlike an CHV, but is also used on pre-’'49 Ford
engi nes by ignoring vacuum advance.

Wth the engine idling and the timng |ight hooked up, set the dial on the
timng light to O degrees. Point the strobed beamat the timng nmark on the
crank pulley (we've all done this on various engi nes). The nunber of degrees on
the crank pulley is the nunmber of degrees of initial advance... let’s say it’s 8
degrees for exanple purposes. Wth the strobe light still flashing on the crank
pull ey, increase the engi ne speed until the timng mark on the crank pulley
ceases to show any i ncrease. Now, w thout changi ng engine rpm turn the dial on
t he back of the timng light until the strobe light shows it firing at TDC
Check the nunber on the rear dial of the timng light. This is the nunber of
degrees of centrifugal advance | ess 8 degrees of static advance. Let’'s say the
dial was rotated 22 degrees. The distributor has 14 degrees centrifugal advance
(22 less 8 i s 14 degrees).

Mal lory and stock Ford pre-’'49 distributors do not have a vacuum advance and
the following i s not needed. Wth no vacuum advance to be concerned with, the



total advance is initial plus centrifugal. O in the preceding exanple, 22 total
degr ees advance.

O engi nes wi th vacuum advance (and nost OHV engines), we can determne exactly
how many degrees the vacuum advance nekes easily the vacuum punp and timng
light. Let the engine return to idle and connect a vacuum punp to the
di stributor advance di aphragm fitting. Adjust the dial on the tining light so
the timng marks showit’'s firing at O degrees. Wth the engine idling and with
t he strobe light flashing on O degrees on the crankshaft, punp the vacuum punp to
around 20 inches Mercury (Hg) or whatever vacuum your engine has at your
altitude. This will operate the vacuum advance fully. The vacuum needl e has to
remain at 20 in/Hg while you rotate the dial on the timng light to nmake the
strobe light showit’s firing at O degrees. Read the dial. This is the anount
of vacuum advance. Let's say it’'s 22 degrees. Total advance for this particular
engi ne and distributor is:

8 degrees + 14 degrees + 22 degrees = 44 degrees total.

Let’'s use a Ford OHV 289 engi ne for further talking. They |ike not nore than
35-36 degrees advance w thout the vacuum advance. When the total advance
(i ncluding vacuum advance) exceeds 36 degrees, it’s not a cause for worry because
vacuum advance only occurs when hi gh vacuum conditions exist.... |ike under de-
accel eration or cruising..... and won't cause detonation or pinging. Vacuum
advance nostly affects only gas m | eage. Mst CHV Ford snall bl ocks run gr eat
wi th 55-58 degrees total advance.

DETONATI ON CR PINGING. Detonation is the uncontroll ed burning of fuel mxture
duri ng conmbustion. It can lead to pre-ignition, “running-on”, burned pi stons,
cracked piston skirts, deformed pi ston ring grooves, broken ring |ands, broken
rings, and engi ne over heating. At times it’s hard to hear |ight detonati on due

to road noise etc.(and ny old age). However, detonation will leave its mark on
the inside of the spark plugs. This appears as a dark brownish col ored ring
around the inside porcelain. |It’'ll be | ocated about 2/3 of the way down the
i nside of the shell. FH atheads wll usually ping after being souped up. |If

severe, it can be heard during full throttle accel erati on above 35 nph in high
gear. R chening the fuel nmixture, increasing the gasoline s octane, |owering the
conpression ratio, retarding the timng, and/or changing to colder plugs will
help elim nate pi ngi ng.

Ch stock 59AB distributors: Increasing the vacuum brake setting drastically

(screwit nearly all the way down) wll usually elimnate pinging but with an
acconpanyi ng sacrifice in performance and gas mleage. This restricts the
centrifugal advance. | prefer to restrict the ampunt of centrifugal advance on

t hese early distributors by changi ng springs and/or altering the stops in the
distributor. This requires a distributor nachine to get accurate results. Mst
of these nechanisns have beconme worn out over the years and permt excessive
advance.

O Mallory distributors, they use adjustable stops to linmt the anount of
centrifugal advance in addition to springs with different tensions. These are a
breeze to set without the need for special equipnent. This is discussed earlier
in detail in the Ml lory section.

SETUP TO USE A TIMNG LIGHT CN ‘48 AND EARLIER: | establish and mark #1
piston’s TDC on the crank pull ey during engine rebuild for future reference.
Make a permanent pointer (not wire since it's easily bent) and attach it
securely to one of the right side water punp bolts. Locate the tip of this
pointer close to the crankshaft pulley sheave. Keep in nmind when making the



pointer and deternmining it’s location, it has to be visible when the engine is in
the car. This is tough in sone of the deeper engi ne bays |ike a '37-'38 Fords.
To establish #1 cylinder TDC (Top Dead Center): Install #1 piston and bolt a
pi ece of ¥ thick steel strap across the top of #1 cylinder. Rotate the crank
until the piston hits this stop. Mark the position on the crank pulley directly
under the pointer using wax pencil or soap stone. Then rotate the engine inthe
opposite direction until the piston again hits the stop. Again mark the position
on the crank pulley directly under the pointer using chal k or soap stone.
Measure the di stance around the pulley between these two marks. D vide thisin
half and file a notch in the crankshaft pull ey sheave (paint it white). Rotate
the pulley until the white nmark is directly under the pointer. This is #1 TDC
Beginning at this point, file two additi onal nmarks (and paint themtoo) cl ockw se
on the crank pulley at 11/64" intervals. Each mark represents 4 degrees advance
You can now use a timng light to set the initial timng providing you don’t nove
the timng poi nter or change pul |l eys

TIM NG MARKS ON CRANK PULLEYS: Determ ni ng spaci ng around the crank pul | ey.
Measure t he outside di aneter of the crank pulley. Circunference (C) is the
di stance around the outside of a circle and i s al ways nmeasured in the sanme unit
(i nches) of measure as the diameter (inches). There are 360 degrees in a circle
and pi is 3.1416. W need to figure the nunber of inches in a degree:

A rcunference = (pi)(diameter in inches) = (3.1416)(d)
360 degrees 360

Assuming a front crank pull ey diameter is 5". Then using the forml a above

C=(pi)(d) = (3.1416)(5) = 15.71" = 0.0436"/ degree
360 360 360

Since it’s nearly inpossible to make accurate marks that cl ose together (using
my usual rock and bent screwdriver method), | use the 0.0436"/ degree and
calculate a di stance between marks | can see:

(5 degrees)(0.0436")= 0.218" or 7/32" between marks.
O (4 degrees)(0.0436")= 0.170" or 11/64" between narks.
O (3 degrees)(0.0436")= 0.130" or 1/8" between marks.
O (2 degrees)(0.0436")= 0.087" or 11/128" between marks

Mark the pulley with what you figure you can best read starting at TDC |
usual |y use 4 degrees or 11/64".
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COL PQARITY: Should a coil be connected wong, the coil’s output will be
decreased 14%at idle. As rpns increase, the coil output will decrease to 30%
Resul ting in hard starti ng and poor engi ne perf or mance.

Some coils are marked + and - instead of bat. and di st.

If you re running a positive ground system (like our 6V fl at heads had st ock),
the ignition switch to coil wire connects to the - termnal (or bat terminal) on
the coil.

If you re running a negative ground system (like 12V Fords came with), the
ignition switch to coil wire connects to the + termnal (or dist. Termnal) on
t he coil.



CA L TESTI NG USI NG OHMB: Prinary and secondary coi |l wi ndings have different
resi stances. These can be tested with sone degree of accuracy using a VOM Each
is tested differently.

Primary resi stance. Mbst genuine 6V Ford coils have a primary resi stance of
0.7 to 0.8 Ohms. To check the primary resistance of a genui ne stock 6V coil at
75 degrees tenperature, connect one | ead of a VOM (Vol t age/ Ohm Meter) to the
ignition switch termnal of the coil and the other to the distributor term nal of
the coil. Set the selector to ohnms (resistance). Read the neter. |If this test
is not within these limts, the coil is bad or getting weak and needs
repl acenment.

Secondary resistance. Mst genuine 6V Ford coils have a secondary resistance
between 6500-7500 OChns. To check the secondary resistance, connect one |ead of

the VOV to either the distributor or ignition switch termnal. Insert the other
| ead down inside the coil tower and make contact with the metal in the bottom of
the tower. Set the selector to ohns (resistance). Read the meter. |If this test
is not within these limts, the coil is bad or getting weak and i s need of
repl aci ng.

Not e specifications are for genuine Ford coils only. Each manufacturer has

their own values for their coils.

CURRENT DRAW FOR AFTERVARKET CO LS. The current draw of a 6V rated coil
shoul d be less than 7-8 anps with the engine running (no resistor in the circuit
or inside the coil).

CURRENT DRAW FOR STOCK FORD QO LS: The current draw for a 4.0V rated coil
shoul d be 2.8 anps with the engine running. This is for a stock Ford ignition
systemusing the stock resistor.

R IR R Ik S b b I I R I S I b I ok CO\DENSERS R R e S e b Rk I e b I I R

CONDENSER RELCCATI NG Rel ocati ng the condenser takes all the fun out of
renoving or replacing a condenser on a blistering hot stock distributor on a hot
day crossing the desert (ask how I know).

Rel ocati ng condensers for easier replacement on front nounted distributors with
i sol ated coils (‘42-'48 nodel s). Renove the condenser from the distri butor and
relocate the condenser’s lead to the small terminal on the coil that connects to
the distributor. G ound the condenser shell by screwing it to the coil nounting
bracket. This will receive cooler air than when it was on the front nounted
distributor and increase it’s life and performance. The increased distance wl|
change the condenser’s capaci tance slightly, but not enough to make any
di fference that 1’ve been able to determne. Relocating the condenser can also
be done to the helnmet type distributor with a little thinking and using a
condenser with a pig tail (like one used on an 8BA distributor). This is
especially true for Mllory dual point distributors since the condenser on these
puppies is |l ocated at the very bottomof the front nmounted distributor (sounds
i ke one of Ford s better ideas, doesn't it?) which means you have to renove t he
distributor to repl ace the condenser.

WEAK OR BAD CONDENSERS: When condensers go bad they will often cause an
engi ne to run poorly when the engi ne approaches operating tenperature. Wsually

the coil is blaned when it’s the condenser. A new coil may seemto cure the
problem but often it will only be a tenporary cure. Try replacing the condenser
first and it's a lot cheaper too. | carry a couple of spare condensers in the

car.



CONDENSER VALTAGE POLARITY: Condensers are neither voltage nor polarity
sensitive. This means a condenser for a 12V system (either positive or negative
ground) works just fine on a 6V system (either positive or negative ground).....
and vice versa. Just watch the nfd (mcrofarad)rating of the condenser and
you' | | be okay.

CONDENSER FAl LURES & VOLTACGE SPIKES: High rate of condenser failures can
often be traced to voltage spi kes. These spi kes get inside the condenser and
quickly short through the nylar insulation (they used to use wax or oil soaked

paper) which separates the turns of foil. This predom nantly occurs only on
engi nes running 6V generators (not alternators nor 12V generators). The 6V
generators will produce vol tage spi kes in the range of 150-155 volts D-C for a

m cro-second or so. These can be detected using an oscilloscope. The condenser
shel |l used to be anodi zed to prevent these voltages from penetrating the shell.
But the EPA no longer permts this (big brother protecting us again). |Instead

t he manuf acturers are spraying a thin coat of insulation (sonething that doesn’t
| ast long when subj ected to stray vol tages, engine vibrations, and engine heat).
These vol tage spi kes can get into other electronics (radios etc.) and cause

pr obl ens.

TESTI NG CONDENSERS: CAUTI ON To prevent damagi ng t he Vol t- Chm Meter (VOMN
internally always di scharge a condenser (by shorting it’'s wire lead to the
condenser’s metal lic shell) BEFORE connecting either VOMIlead to a condenser.
~GRLemEred.onthe Flathead. Foum, 80154 99.....\ke.an.anal.eg. Lype..(nat..digital)
volt:.ohtmmeter. . (YOM.....32et..the. YAM.an..i L s..mmst..sensl.Li g, contl.odily. setLINg..
Tovch.t.he..black..YOM.negat.ive.l.ead. La. Lhe..body..and..the.rad..YOM . pas.i.l.ivg..ead..ta
r.he.wire.....The.meter..needle.shoyld..aui.ckly.show.an.j.ner.ease. .n.r.esi.stance. hetare
dronping.hack.rLo.zerQ... . Thi.s.l.ndicates.a.aoad. condenser..... . L. lL..shans..contj.nvi.t.y
t.hcaugh.Lhe.condenser...ar. . fall.s.very. qui ckly...L.he..condenser..i.s..had..... L.I..you L e
havi.ng..tr.aukle.anly.when.the.engi.ng..i.s.vR. Lo Ltemearature...heat..L.he..condenser. . wi.th
a.hal.r.doyver.until. it s..t.on. hat. . fo. Loych.and. repeat..lhe. test..l...... | use this
test frequently. You just have to be fast. |If you niss the first part (the
needl e nmoves quickly), let the condenser set a little before you try again.

CONDENSER AVAI LABI LI TY AND QUALITY. Condensers are being reproduced in the
USA for 32 thru ‘41 distributors as well as ‘49 thru ‘53 nodels.

Condensers for the ‘42 thru ‘48 nodel s are not being nmade in the USA. These
are being nade nostly in Argentina and are junk. They' re stanped Argentina in
very faint gray letters on the butt end of the condenser. Don’t waste your noney
and time on these (1’'ve experienced about 70%failure rate right out of the
box!). You re better off to use a used USA made condenser for ‘49 thru ’66 point
distributors. Wth alittle thinking you can bolt these up in the stock
| ocation. NOCS condensers aren’t much good either due to their age and bei ng
bounced around. Newly manufactured USA condensers are your best bet.

FCRD/ MERC CONDENSER CAPAQ TANCE: Stock Ford condensers for ‘32-'41 are rated at
0.33-0.36 nfd (mcrofarads). For ‘42-'48 they're 0.25-0.32 nid. For ‘49-’'53
they're 0.21-0.25 nfd. (For Mallory condensers, see earlier in this section).
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REMOM NG A BOLT OR NUT WH CH HAS HAD RED LOCTI TE  These are tough enough
when you have roomto heat them But nmany tines an open-flane cannot be used due
to the close proximty of heat sensitive materials.

Try adding a drop or two of nore red Loctite to it. Let it soak for a five or

so m nutes. The fresh red Loctite will be drawn to the previous and hard
Loctite. It’'Il softenit and it will usually come | oose easily.

A machi nist friend uses WC-40 to loosen any Loctite. He says it works every
tine. I’ve not tried it for sone dunb reason.

MAGNETI ZI NG A SCREVDRI VER: Thi s wor ks neat when you're on the road and you
drop a nut somewhere down an abyss in your engi ne conpartment. The only thing
needed is a 12” or so length of insulated wre and a screwdriver.

Strip back the insulati on on each end about a quarter inch. Wap the insulated
section around the steel shank of the screwdriver 3 or nore times. G ound one
bare end of the wire to the ground post on a car battery (voltage doesn’t
matter). Now scratch the other bare end of the wire a fewtimes across the hot
battery post. You re done. The magnetismwi Il |ast for several nonths.

DEMAGNETI ZI NG A SCREVDRI VER Soneti mes we need t o demagnetize a screwdriver
or a pair of needle nose pliers. All that's needed is a sol dering gun. When the
tool is small (like a screwdriver), insert it as far as possible between the top
and bottom heating elements. Wthout allowi ng the tool to touch either heating
el ement, pull the soldering gun’s trigger and very slowy w thdraw the tool .
Don't stop withdrawing the tool until it’s about 2 feet fromthe soldering gun.
Check for any residual magnetism You may have to repeat it a couple of tines.

CHARGI NG A N -CAD BATTERY: Nickel -Cadmum (N - Cad) batteries are
rechargeable. They take on a “nenory” as they' re used and recharged. Wth each
use the battery life becones |less and | ess. Confused?

Maybe it would be clearer if we think of the nenory as a series of
spi kes which increase in length with use and recharging. There are two
rows of these spi kes facing each other and the distance between these
spikes is the battery life. The battery |ife | essens as t he spi ke gaps
decrease. Eventually the battery has only a fewmnutes of |ife after
charging for sonme tinme and the tool beconmes all but useless. Wdening the
gap bet ween the menory spikes restores the battery close to it’s nornal
life span.

Use a 12V battery charger (regardless of voltage of the battery or battery
pack) to destroy the spi kes by “shocking” them An exanple is probably the
easi est way to see what |'mtrying to say.......



Suppose we have a battery powered screwdriver that only turns a few seconds
before it dies. Take it apart to renove the battery pack. P ug the 12V car
battery charger in, turn it on, and set it to charge 5 to 10 anps. Hold one
charger | ead agai nst one term nal of the battery (or battery pack). Either
terminal is fine. Now scratch the other | ead fromthe charger a few tinmes across
t he other terminal of the battery (or battery pack). Reassenble the screwdriver
and use the drill’s own charger to charge it for a few hours. If it won't take a
charge, the pack is damaged mechanically and junk. 1’ve been using the sanme
battery pack on my screwdri ver for over 15 years. A word of caution. This is
for Ni-Cad rechargeabl e batteries only. DO NOT ATTEMPT ON ALKALI NE OR STANDARD
ZI NC BATTER ES WHI CH CQULD EXPLODE

LEAKI NG VACUWUM HCBES: Ever had a split end on a vacuum hose? You know if you
cut it off, it’'ll be back in a day or so because of the aged and hardened hose
being stretched over a fitting. It's only a short time before you end up
replacing the entire I ength of hose (not my kind of fun) because it’'s nowb too
short frombei ng cut so often.

A solution | use. Pick up an assortnent of electric shrink tubing from your
| ocal Radi o Shack. CQut the split part off the tubing and slip on a short piece
(about 1/4") of shrink tubing over the freshly cut end. S ip the tubing back
onto the fitting and use a match, or heat gun, to shrink the shrink tubing tight
around the hose. This is a permanent cure and will last for years. |If the
vacuum hose is too short to trimoff the split end, cut a | onger piece of shrink
t ubi ng (about %) and slip it over the split end of the hose. Reinstall the
split hose back onto the fitting. S ide the heat shrink tubing up to cover the
split and overlap it onto the fitting itself about an eighth of an inch. Now
shrink it with heat. This will forma |leak tight seal between the hose and
fitting.

TI P: Wen installing new vacuum hoses and you want to prevent splits | ater,
install heat shrink tubing at time of installing the new tubing. Beats messing
with them later.

BALL BEAR NGS: All ball/roll er bearings manufactured throughout the world are
si zed using the US neasuring system The bearing races, balls, and rollers are
all the sanme regardl ess of where they are manufactured. This sure is a big help
to people like me who msplace a single ball bearing (so we'll know ri ght where
it is when we're ready for it..... yeah, right!). Usually, it’'s always late at
ni ght or on a Sunday after every parts house in the universe is closed. Scratch
around your used parts and find a conpl ete bearing which has the right size ball
bearings. Use a hot wrench to cut off the outer race to get to the balls.
save what’'s left in a box for the next time | need one.

CLEANI NG CLEANI NG SOLVENT ( Boy does that read stupid or what!): The solvent
in these tanks seem to get dirty quickly. 1t’s now about $5.60 a gallon! A
trick I've used for a few decades is to add water to the solvent tank. M
cl eaning tank barrel holds about 22 gallons. | put in 7-8 gallons of water
(sometimes with soap added) and 10 gall ons of sol vent. The water is a | ot
heavi er and instantly separates and settles on the bottomof the barrel. M punp
i s suspended several inches belowthe top of the solvent. As the punp agitates
t hings during sol vent punpi ng the sol vent circulates and contacts with the water.
The wat er absorbs the dirt (to make nud?) and it settles to the bottomof the
tank. This hel ps keep the sol vent cl eaner | onger. This should prove just how
cheap | am



Another nethod to cl ean solvent is to use some floor-dri or kitty litter
(they’ re about the same for this purpose) in a large coffee can or such. Fill
the coffee can with the floor-dri of your choice. TURN ON THE PUMP before you
jamthe flex nozzle down to the bottomof the floor dry. As the solvent travels

up through the floor dry, dirt and grease will be absorbed by the floor-dri. Let
it run for about 10 mnutes or so. WARNING DO NOT shut off the punp whil e the
nozzle is still in the floor-dri. [It'Il suck the stuff back and into the punp.
Then you get to take the punp apart and clean it.... ask me how | found this
out... and how many times |’'ve forgotten to do it over the years!

TIP: We the soaked fl oor dry to clean the garage fl oor really good. Just
scrub it inwth a broom and sweep up. Then wash the floor down with water and a
squeegee. Works for ne.

GASKET HOLE CUTTERS: Qutting a hole in a gasket is easier if you use a
shar pened pi ece of tubing or pipe. Gind the outer edge of the pipe so it’s
chanfered. Make it flat across the bottomand as sharp as you can. | use a
fairly fine wheel on nmy bench grinder.

PULL HQOOKS: Use ol d choke, throttle, or overdrive handles with a piece of the
broken pull wire still attached. Bend as needed. Great when trying to fish out
sonet hi ng.

TAPS AND DIES: Many tinmes | don’t have the right tap or die | need. There
are a couple of things that have worked fairly well for me

Taps. Get a bolt (grade 8 are best) with the right size and threads and gri nd
(I use ny bench grinder since |I’ma slob) 3-4 slots about 1/2" up opposite sides
of the threads. These slots function as cutters in restoring danaged threads.

A die is even sinmpler. Keep a selection of castellated nuts (these have slots
for cotter pins) of various sizes and threads on hand. Grade 8 are best, but any
will usually work fine. Invert these to restore damaged threads on bolts

Qutting oil hel ps when repairing or maki ng threads or sharpeni ng kni ves or box
cutters (dry wall knives). (You do need to keep your Buck knife sharp for the
Saturday night dance, don’'t you?)

| NI TION KI LL SWTCH: Most of us al ready have a method of shutting off the
el ectrics in our flatheads. For those who don't....

Intercept the snaller wire between the coil and distributor and cut it in two.
Splice a |l ong piece of wire to each end. Run both of these wires to the inside
of the car. Connect these to a toggle type switch that you hide, but where it’s
handy to reach.....like in the ashtray or under the dash. Wth the switch in the
of f position, the engi ne cannot be started. |It’s also great keeping the coil
from putting out sparks when runni ng a conpression check, a fuel punp test, or
adjusting the wet gas level setting in our Stronberg 97's.

REMOVI NG DUST W THOUT WASHING THE CAR | f you have a dark bl ack (dark

bl ack.... what woul d be light black... gray?) hot rod, you know how it is always
seens to be dusty and looking dirty. Each tine you wash it, water gets in the
seans whi ch hastens rust. Washing takes consi derable tinme....something we may not
have if we’'re going to a cruise-in.

A solution | use is a noistened towel in place of washing the car. | foldit

into a pad about a foot square and then mst it with water froman ol d W ndex
spray bottle or such. Then I fold the towel onto itself so the two m sted sides
press agai nst each other. | press these together a coupl e of tinmes and then open
the towel so the msted sides are now out. This disperses the droplets of water



and evens out the nmist on the towel. Then I w pe the car down. Takes about 5

m nutes and it looks like |I just washed it. Best part is |'’mnot getting water
into the seans. |It’'s fast and a | ot less work than washing the car. If youre
pl agued wi th harsh water, mst it with distilled water.

He's used one for years with no problems.) I've used these but found they
slightly dull nmy paint. | think the wax on themcoats the paint surface. This
dull ness eventually requires re-buffing to restore the gloss. They seemto work

better if the paint is hot.

FENDER COVERS: These things are great, but they sure like to slide around and
fall off. | picked up a four (2 for each fender cover) strong magnets at the
hardware store (old speaker cones work great too). | use themto keep the covers
fromsliding around or falling off the fender.
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O L CAPACITIES: 48 and older...... 5 quarts with no filter
“49 thru *53....... 4 quarts with no filter

(Al Ford Shop Manual s & Mot ors Manual s show t hese capacities.)
I have no problemw th the capacity for the ‘49 and newer engi nes since their
di pstick shows full with 4 quarts (no filter). But the ‘48 and older capacity
shown in the shop manual s generated a problemarea for me. ©M ‘46 engine' s
di pstick shows full with 4 quarts of oil (no filter). | figured the dipstick and
di pstick tube were mismatched or I had a reduced capacity pan, so | didn't give
it much thought and have been running 5 quarts (no filter) which puts the oil
| evel a quart above the dipstick’'s full nark.

One day | was talking with an Early Ford V8 O ub nenber with a | ow m | eage ‘46.
It has the untouched original 59AB engine. |It’'s never been apart or worked on
except for a single tune up and routi ne maintenance. W checked his dipstick and
tube against mne. Both dipsticks and tubes are identical. His dipstick shows
full when he puts in 4 quarts (no filter) during an oil change, so both oil pans
are the sane. S nce then |I’ve checked a dozen or nore 59A engines. They all use
t he same dipsticks and tubes as mne. All show full with 4 quarts (no filter).
Going back in my mind to the 48 convert | bought in *52 (with 12,000 mles), |
can remenmber it took 4 quarts (no filter) for an oil change. This put the oil at
the full mark on the dipsti ck.

RECOMMENDED O L VEI GHTS: Ford engines ‘48 and ol der: SAE 10 bel ow zero, SAE
20 below freezi ng, SAE 40 above freezing, and SAE 50 above 90 degrees F. The
deal er menp this cane fromstates these are daily high tenperature readi ngs.
|’ ve been told, Ford recomrends the sane for all ‘32-'53 flathead engi nes, but
|’ ve never seen that in Ford print.

CPERATI NG O L TEMPERATURES: M ni mum of 200 degrees F. Maxi num shoul d
not exceed 250 degrees F (oil breaks down).

OL PRESSURE Ol pressure spec for early ‘48 and older engines is 30 psi @
30 nph. For |l ate ‘48 and newer engines it was increased to 57 psi. at 40 nph.
Current performance fl at head professi onal engine builders recomrend pressure in
t he 80 psi range for hopped up street engines. Full race engines require nore
pressure due to their increased cl earances and need pressure in the 100 psi
range.

EE R o ko ok o kR OIL PUMPS EE ko Rk o R o o R

OL PUMP ID: “Long body” punps were used from*®36 thru early *48. Late '48-
"53 Ford/ Merc’s went to the “short body” punp. These have higher pressure, a
relief valve, and a different pickup screen than the previous long body type.
These came with straight cut gears in |ate ‘48-'49 which Ford rated as 60 psi
punps. In ‘50 they were inproved by changing to helical gears and Ford increased
their rating to 80 psi.



O L PRESSURE RELIEF SPRINGS IN SHORT BCDIED O L PUMPS: The relief spring
spec’ s for the NOS short bodi ed punps is 78-87 oz. @1.380" Iength.

As far as | can deternine, Mellings is the only manuf acturer of flathead stock
oil pumps. They are the short bodied style with helical gears. Their relief
spring is 2-1/16" long. S nce stretching an oil punp s relief spring wll
i ncrease oil pressure, | stretch themto 2-1/2" | ength to i ncrease the oil
pressure about 15 psi.

O L PRESSURE RELI EF VALVE SPR NG IN * 48 AND OLDER ENGI NES: The oil relief
valve is located in the front of ‘48 and older engines. It has a steel dowel
with a ball on one end, a coil spring, and a retaining bolt. The relief valve
spring length and strength was calibrated to open at 25 psi. It’s open when the
oi | punmp nmekes any kind of oil pressure at all. The round ball has a fl attened
spot to by-pass a small quantity of oil when the ball is on its seat in the
bl ock. The stock spring length is 1-5/16". M notes fromthe old days showed we
stretched these to 2-1/16" to increase oil pressure to 40 psi.

PLUGA NG THE RELI EF VALVE IN EARLY ‘48 AND COLDER ENG NES: On ny
current engine, I’mrunning the newer “short” bodied punp with it’s own
relief valve. Because the stock relief valve in the valve chanber is no
| onger needed, | renoved it and tapped and plugged t he hole with a socket
type screw and Loctite. It has not caused any problem Many tines |’'ve
heard t hat renoving this relief valve would result in a huge oil |eak
whi ch woul d reduce oil pressure and cause the mains and rods to starve.
Maybe t his woul d happen if the hole weren't plugged.... | don't know  But
this is supposed to cut off all oil to the timng gears and cause themto
fail due to lack of oil. | don’t believe this for a noment. G is
constantly being splashed and throwm on these gears by the spi nning crank
in sufficient quantity to more t han adequately lubri cate these gears.

Al so, how can plugging this hole cause problens since 8BA engi nes do not
have such a hole and they get oil their timng gears? M engi ne has 65K
mles with its relief valve hole plugged

QL PUM PRIM NG DURI NG ASSEMBLY: To assure the punp will pick upits

prime, renmove the bottompl ate and fill the gear cavity with petrol eum
jelly. If too thick grease is used it could possibly plug the interna
oiling systemas it is punped. |If too thin grease is used it could drain

off of the gears and could cause an air-type lock. Petroleumjelly works
for me.
However, there are times when a punp refuses to pick up a prine. Renove the

oil filter pressure line at the back of the block and use a drill driven oil punp
to punp pressure oil into the block (see the next section for making such a
punp). If this doesn't work, the punp will have to be pulled and filled with

petroleum jelly.

(JW. on the Flathead Forumin the year 2000. He renoves the tining gear cover
and the timng gear. He nade an adapter that fits into the slot of the cam and
uses a reversible ¥ drill to turn the cam which will turn the engine’'s oil
punp. He turns it backwards to fill the oil punp’ s gear cavity.)



EE o kR o OIL SYSTEM, SEALS, ETc. EE kR R o R

PRE-AQ LING It’s a good idea to check the engi ne for possible oil |eaks
before install ation. A so, an engi ne should be pre-oiled just before they're
fired the first time. On OHV engines we use an ol d distributor shaft and drill
to turn the engine’' s punmp, but this won't work for a FH. So | made a prinmer out
of sone pieces of junk.

| used a 2% gal lon bucket, a | ength of 1" wide strap iron, an old Ford 6 oil
punp with it’s drive shaft (nearly any oil punp works), a few fittings, a couple
of small hose clanps, and about 4% of %' clear plastic tubing (to verify
visually oil is being punped through the hose), and a %' reversible drill.

The strap iron is laid across the bucket and the ends are bent down over the
edges of the bucket and held in place by a couple pair of vice grips. | bolted
the oil punp to the center of the strap iron using another piece of strap iron to
| ower the punp into the bucket. The oil pump’s pick up screen is about 1/8" off
t he bottom of the bucket. The outlet of the punp got an adaptor fitting for the
clear tubing. | used a sinilar fitting in the back of the block where the oil
gauge sender goes and cl anped the clear plastic tubing around both fittings. |
installed a mechani cal type oil pressure gauge in the block to see how nuch oi l
pressure the punp woul d make (40 psi). Al in all, it took about 40 mnutes to
| ocate the junk and jury rig things. The oil punp’s drive shaft is turned by a
reversible ¥ electric drill.

Leave the plug out of the oil pan and position the bucket directly under it.

Dump in a few quarts of oil in the bucket and start the %' drill. Wenit’'s
turning the right direction it’ll bog down quickly (wthin a few seconds) and the
oil will be purped through the clear tubing and into the engine. It'Il be punped
t hrough the engine and drain back into the bucket.... where it’Il be picked up
and circul ated through the engine again.

The last thing | do before starting a new engine is pre-oil it even though I did
this while the engi ne was on the stand (sure don't want a dry start on a newy
rebuilt engine). | pre-oil it for about 5 m nutes.

| NSTALLI NG A ONE PIECE O L PAN FRONT SEAL. Bad part of these seals is you

have to renove the pan, crank pulley and tim ng cover to get to them A good
thing is only the “O ring needs repl aci ng when reusing one. New ones cost $0. 40
each. The oil seal is usually still good

To install: The lip (sharp edge) of the oil seal is directional and goes
toward the rear of the engi ne. The alum numadaptor installs with the oi
drain hole at the bott omand facing towards the inside of the pan so oil
wll drain back into the pan instead of all over your front cross menber
and garage floor. Apply high tenperature silicone sealer to the nmating
surface of the seal. Put sone around the C-ring. Load up the groove the
stock rope seal fits in wth some silicone seal er before you install the
oil seal adapter the final tinme.

(1/30/03 Billy, of the forum caught an error in this garbage concerning ny use
of the termsilicone. 1’d always pronounced it silicone (like a cone used for
scoops of ice cream, but had al ways spelled it silicon. The pronunciation was
correct, but the spelling sure wasn’t. Billy pointed out the differences
Silicon is the el ement (chenical synbol is Si) and is a dull browni sh powder or a
steel gray crystalline mass. Whereas silicone is any of vari ous conpounds
containing a silicon-carbon bond and is used in lubricants, insulation resins,



waterproofing materials, etc. Silicone is what we conmonly use. Thanks for the
education Billy.)

STOCK REAR MAI N ROPE SEAL: Fromrodnut 2/25/01. *“Soak for 2 hours in oil.
I nstall by using the curved portion of a | arge socket wrench or pipe to roll it
into place. Use a SHARP utility knife and trimthe ends 1/ 16" proud. Trima
bevel on 3 sides (not on the crankshaft side) of the ends on both top and bott om
rope seals to prevent the material from being crushed bet ween the block and cap.
Apply a dab of silicone RTV sealer on the ends of the seal before assenbly”

If you can’t find stock rope seals, try a Ford Tractor agency. They're the
sane as used in Ford Fergies and they al ways have them in stock. They're cheaper
than from a Ford car deal ership, too.

OPTI ONAL REAR MAIN ROPE SEAL: Rope seals are used for front and rear mains on
‘83 Buick 3.8 liter VW6 engines. These work as rear nmain seals on flatheads.
They use newer technol ogy and are not soaked in oil before installation The
front and rear have different cross sections. The rear ones have a rectangul ar
cross section with rounded corners. The front ones have a round cross section.
The rear (rectangul ar) ones work best, but |I’ve used front ones when | didn’t
have any rear ones with no problem The rectangul ar ones are not truly
rectangul ar but have one side slightly [ onger than the opposite side (like a
trapezoid). The long side of the rope seal should be installed towards the
i nside of the engine. Fel-Pro makes a rear gasket set #BSS13044-2. |t takes two
sets since one rope seal is not long enough to do both the top and bottom halves
of a flathead's rear main. Measure the length needed and trim away the excess
with a utility knife. The length should be not be trinmed proud li ke the stock
rope seal (see the preceding topic). Wen installing the seals, rotate each one
so their joints are about ¥ up inside their receivers (this makes their ends NOT
aligned with the joint where the main cap neets the block). Dab a gl ob of
silicone RTV seal ant where the two seals nmeet up inside the receivers. The only
| ubri cati on needed is a generous wi pe of assenbly lube on the seal where it
contacts the crankshaft.

Tip: Engine rebuild kits come with a conpl ete set of gaskets. These 3.8L GV
gasket sets have both lip and rope seals for the front and rear mai ns. Engine
buil ders use the |lip seals and pitch the rope seals in the trash. 1’'ve asked a
rebuilder here to save these for me. They're free too.

OL D STRIBUTION TUBE PLUGS I N 59 SERI ES BLOCKS: Rear uses the flat
bottonmed threaded plug. Front uses the plug with the extended tit.
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*xxkxxxss NISC. SPECIFICATIONS *******x+

Revised May 1, 2009

V8 FIR NG CRDER:  1-5-4-8-6-3-7-2
6 CYLINDER FIRI NG ORDER 1-5-3-6-2-4

MODEL NUVBERS.

'32 is nodel 18 "37 is nmodel 78 (V8-60 is 74)
"33 is nodel 40 "38 i s nodel 81A
"34 is nodel 40 ‘39 i s nodel 91A
'35 is nodel 48 "40 i s nodel O01A

36 is nodel 68

khkkhhkkhkhkdhhkk v8 TORQUE SPEc,s R ok R o R R

HEADS: nuts on studs: **aluminum = 45-55 ft/l| bs
cast iron = 55-60 ft/lbs
cap screws: **aluminum= 45-55 ft/l bs
cast iron = 65-70 ft/|bs
**NOTE: When using a solid(no asbestos sandwi ch) copper
shi mtype head gasket, torque alum num heads to
60-70 ft/|Dbs.

Head fasteners should be torqued in 3 stages. Divide the torque specification
by 3. This is the recommended torque i ncrease per stage. Exanple: Suppose a
torque specificationis 65 ft/lbs. Dividing 65 ft/lbs by 3 is roughly 22 ft/l bs.
This rounds off to 20 ft/lbs. Stage 1 torque is 20 ft/lbs. Stage 2 torque is 40
ft/lbs. Stage 3 torque is 65 ft/l bs.

HEAD STUDS: 120 in/lbs (or 10 ft/1bs)

SPARK PLUG GAPS, V8 or SIX '37-'41 is 0.025"
"42-'51 is 0.030”
'52 is 0.035”

SPARK PLUG TORQUE: 14mmin A um num heads, 20-24 ft/lbs.
1l4mmin Cast Iron heads, 24-28 ft/l| bs.

| NTAKE MANI FOLD: al um num = 300-360 i n/l bs (or 25-30 ft/l bs)
cast iron = 420-480 in/lbs (or 35-40 ft/l bs)
NOTE: Torque in two stages.

CLUTCH PRESSURE PLATE (QOOVER) = 240 in/lbs (or 20 ft/lbs)
NOTE: Torque in 4 stages.

FLYWHEEL = 65 ft/1| bs
NOTE Torque in 3 stages.



MAI NS: nuts on studs 80 ft/lbs (‘48 and ol der)
bol ts 100 ft/lIbs ('49 and newer)
NOTE: The tighteni ng sequence i s REAR FRONT, and CENTER.
NOTE The mai ns started using bolts beginning in
“49. The two shoul dered bolts (no |ock
washers) are used on the front main. The
two remai ning mai ns (center and rear) use
lock washers on their cap screws.
NOTE Torque stages to be in fourths (see head
torque at the beginning of this page).

RODS NUTS: Self | ocking nuts torque to 40-45 ft/lbs. Torque
in 2 stages.
Castellated nutmtorque to 45-50 ft/lbs. Torque
in 2 stages.

CAMSHAFT TIM NG GEAR = 240 in/lbs (or 20 ft/l bs).
NOTE Torque in 2 stages.

EE o ok R o o STOCK v8 CLEARANCES R R R o

ALLOWNABLE CYLI NDER COVPRESSI ON VARI ATION:  All cylinder conpression is to be

within 15% This is conparing the hi ghest reading to each of the other readings.
None can exceed 15%

Exanple: On a particul ar engine, the highest reading is 110psi. In this
i nstance the | owest perm ssible reading is (15%(110) = (0.15)(110) = 16.5 psi.
And 110 - 16.5 = 93.5 psi. In this exanple, if any cylinder has |l ess than 93.5
psi, there is a nmechanical problem and the engine will not performwell.

VALVE & Pl STON CLEARANCE TO HEAD = 0. 060" m ni murr

FUEL PUMP LOBE LI FT: 2.000” lift with +0.180” Masure either the | obe or the
fuel punp push rod.

CAM BEAR NG LEARANCE = 0.002"

CAMBHAFT: St andard canshaft journal size is 1.796" to 1.797". Maxi numwear limt

for stock bearings is 1.795". Undersize journals are avail able 0.10", 0.020",
and 0.030" under.

RI NG GROOVE CLEARANCE = “ 35 thru * 48: 0. 0015"-0. 003"
‘49 thru ‘53: top ring 0.0015"-0. 003"
| ower rings 0.001"-0.0025"

RI NG END GAP: All engines. 0.004" per inch of bore

ROD END PLAY = *35-'41: 0.006"-0. 014"
‘42- 48: 0.004"-0. 008"
*49-’ 50: 0.006"-0. 014"
‘51-’ 53: 0.006" -0. 020"



ROD BEAR NG CLEARANCE ‘ 35-°48: 0.0017"-0.0036"
“49-'53: 0.0005"-0.003"

MAIN BEARI NG CLEARANCE: *35-'50: 0.000" thru 0.003"
‘51-'53: 0.001"-0.002"

CRANKSHAFT END PLAY: * 35-'53: 0. 002"-0.006"
FAN BELT TIGHTNESS: Ford says to adjust so the belt has +#. M personal

thought is this puts a | ot of pressure on the water punp and generator
bushi ngs/ bearings. | set mine to +% . Just ny opinion.
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**x%%5%%* GUSPENSION & STEERING ********

Revised April 27, 2009

AL1 GNMVENT SPECI FI CATIONS: Note the followi ng specificati ons are not
for radial tires.

(Radi al tires for one of our straight axle Ford cars are usually aligned with O
degrees canber, 6-8 degrees positive caster, and with 1/8” toe-in.)

Ki ng pin
years Caster degrees Canber degr ees Toe-in Inclination
"33-'34 +4-1/2 to +9 +1/ 4 3/ 32" 8 degrees
*35-' 36 +6- 3/ 4 +5/ 8 3/ 32" 8 degrees
‘37-'48 +6- 3/ 4 +5/ 8 1/16" 8 degrees
1949 -1/ 4 +1/ 2 1/8" 5- Y4 degr ees
‘50-°51 -1/ 4 +1/ 2 3/ 16" 5- Y4 degr ees
1952 -1/ 2 +1/ 2 3/ 32" 5- Y4 degr ees

STEERI NG BOX LUBRI CATI CN: Most guys | know use SAE 160 in their cars year
round...and t hen conplain about how stiff it turns in the cold. M old worn-out
Hudson steering box leaks. So | use a 50/50 mx of STP and EP 90 year round in
it. Doesn’'t |leak as nuch and seens to reduce the turning effort a tad.

Sone guys use chassis grease. | don't think it’'s a good i dea since the
steering gears squeeze the thick grease out frombetween the gears. MWhich is
punped out of the fill hole in the vented plug, around the sector adjusting
screw, out the bottomof the steering box, and around the pitman armseal. S nce

t he gear teeth squeeze grease out frombetween them it appears to ne that the
teeth woul d nost likely getti ng adequat e grease. However, |ater steering boxes
recomrend chassis grease, so |'mprobably all wet...again! Confusing, isn't it?

SHIMMY ELI M NATION From a 1936 shop bulletin.... and this is a quote: *“Low
speed shimy is usually caused by under inflation or | ooseness of wheels, wheel
beari ngs, spindle bearings, tie rods, drag link, steering gear or spring
mountings.... in conjunction with too much caster or toe-in. Low speed shimy is
often caused by the same conditions that cause hi gh-speed tranp. Either too much
or too little may cause | ow speed shi mmy, whereas only too little caster will

cause high speed tranp.” Notice there is no definition of what speed high or | ow
speed is. But they define wheel tranp as “.....synonynous with high speed
shinmmy” and di scusses this in terns of “....oscillation frequencies” having to do
| argely with runout, bal ance, and toe-in. Can soneone explain the difference, in
| ayman terns between shinmmy and tranp? And their definitions? | always thought

t hey were the same! Caster is discussed as “....having a stabilizing effect” on

all of this.

To increase caster tenporarily (like to check to see if it cures a problen
use two rubber ball inserts on the w shbone with | onger bolts. Test drive slowy
to see if this makes a difference



CORRECTI ON OF SH MWY: Ford shop nenos i ssued during the early thirties state
nore caster and/or increased front tire pressure are ways to elinmnate shi my.
And they had hard rubber tires. It woul d appear radial tires can contribute to
shinmmy and bump-steer.

HUDSON TERRAPLANE (GEMMER || & 111) STEER NG BOXES: These are superior to
t he Genmer | steering boxes Ford used in their ‘32 thru 36 cars. Both Gemmer ||

and Gemmer |1l turn a lot easier than the Gemmer | used on our early Fords. The
Gemmer |l is the sane as the Gemmer |11 except for the wornY sector shaft

adjuster. The Gemmer |11 features an external wormi sector adjustment whereas the
Gemmrer Il has an internal worm sector adjustment. Hudson used Genmmer steering

boxes with a side fore/aft pitman arm (like ‘32-'34 Fords used) from®34 thru
© 37.

The Genmer | was used in ‘34 thru ‘36 Hudsons & Terr apl anes.
The Genmmer |1 was used exclusively in ‘36 Hudson DelLuxe cars
The Genmmer 111 was used in *** ‘37-'5? Hudsons & Terr apl anes.

*** Beginning in 1938, Gemmer changed their steering box for all
Hudson/ Terrapl ane cars. They retained the side fore/aft pitnan arm but
inverting their steering box reverses the internal gearing. To ny know edge, the
gears (not the housings) are the sane in all Gemmrer |lI1l boxes. They changed to
bell crank drag link system If a ‘38 or newer steering box is used in a ‘32-'34
Ford with a push/pull drag link, turning the steering wheel cl ockw se (for a
right turn) makes the car turn left! A pretty good theft deterrent but hard as
hell to drive. This means only the ‘37 and older Hudson steering boxes work
wi thout adding a Hudson bell crank system A friend didn’'t know this and put one
in his MPar hot rod. He wiped out two trash cans, sone of his freshly sodded

| awn, and al nost took out the edge of his garage..... and all in just one trip to
t he corner and back!
Both the Genmer Il and Germmer 111 steering boxes are easy to install in *32

t hrough ‘34 Fords. Enlarge the pitnan arm-housing hol e through the frame rail
(the Hudson pitman arm housing i s about 1/8" larger than the Ford). Sharpen up
your basic hot wench, or use grinding stones, and enl arge the hole 1/8" starting
at the top of the existing hole. Taper it both ways until it becomes tangent at
90 degrees fromthe top. Only tw of the three steering box mounti ng holes line
up. e additional hole has to be drilled through the side of the hard frane

Pitman arns. The Hudson's are the sane size and spline as the ‘34 Ford as well
as an early sixties Mistang/Falcon/ Fairl ane. These pitnman arns are all an inch
shorter than the ‘34 Ford whi ch hel ps reduce steering effort. The Mistang pit man
armhas a tapered drag link end in place of the ball/socket end used on the *'34.
Great if you're interested in changing to tie rod ends on the drag link

Steering shaft. The Hudson steering shaft is |longer than the Ford. 1t’s the
sane di anmeter. The Hudson shaft is splined whereas the Ford is keyed. Mdify as
needed. (I cut a section out of the mddle, sleeve, pin, and weld the two
together.) Qutting new threads after shortening and machini ng a keyway is
neater, but | do sl oppy work. The Ford headl ight basket on the end of the
steering colum bolts up to the Hudson steeri ng box by addi ng a coupl e of 1/4"
flat washers as spacers

SPI NDLE FLANGES D FFERENCES. The ‘37 through ‘41 Fords have a round backing
pl at e mounti ng fl ange and use a short (5.5") king pin. The ‘42 through ‘48 have
a squar e backi ng pl ate mounti ng fl ange and use a | onger (6.0") king pin. Both
have the same dianmeter of king pins (0.813").



KING PIN THRUST BEARI NGS: These fit between the axle and the spindl es. They
are positioned on the axle so they’'re between the axle and the spindle. The
t hrust bearing has one surface, which rotates. |t faces up agai nst the spindl e.

BEAR NG TYPE KI NGPINS: These repl ace the stock bushings w th caged needle

beari ngs, but are pretty pricey. They greatly reduce steering effort and shoul d
| ast well past 100,000 miles. These are a straight bolt up installation and

requi re NO machine work, grinding, or drilling. Basic hand tools are all that’s
requi red. Super sinple to do. The hard part is renpving the stock king pin and
bushing. Once that’s done, | have the bearing type king pins installed in about

1% hours. These are available from

Stainl ess Steel Brakes
11470 Main RA.

Clarence, NY 14031

Tech line: (716)-759- 8669
Roger Mets: 1-800-448-7722

ARM TYPE STQCK TYPE SHOCKS: To soften the ride, turn the adjustment screw
counter clockwi se. An old trick we used on worn out shocks or to make one
stiffer for conpetition use was to replace the fill plug with a grease zerk.
Then punp the shock full of chassis grease and run ‘em



Had a b***h of a summer. Went all the way through the engine, transmission, steering.
and roadster during last winter. Replaced anything showing wear. Checked everything
out so as to not have any problems on a couple of trips I had planned for the summer.

June rolled around and I loaded the car for the LA Roadster show on Father's Day. Left
early on a Tuesday morning since I wanted to get to Ontario a day or so early. Decided
against taking the usual side roads and stick to the Interstates. Stopped the fist night in
Green River, UT. Left out early the next morning figuring I'd spend the night in Vegas.
Yeah....right!

Cruising along about 70 mph in overdrive and not a care in the world. It was late in the
afternoon and I was about five miles outside of St.George, Ut. This is about 20 miles
from the SW corner of the state. Suddenly, and I mean SUDDENLY, a loud WHAM and
the rear of the roadster lifted clear off the road about 6". This was followed by all kinds
of LOUD noises and grinding emitting from the rear end. The speedometer was bouncing
all over the place and the engine wasn't putting any power to the rear wheels. Just what |
wanted. Shifted it out of overdrive and the speedometer steadied at 55 mph or so. So the
problem was back of the transmission because the speedometer is at the rear of the
transmission. Touched the gas and the hammering and no power being delivered began
again. Let off the gas and the hammering got worse! Pushed in the clutch to shut down



the noise. Found if | BARELY (less than 1/8") touched the gas or let off that amount it
wouldn't hammer.

Coaxed it into the edge of St. George. It was a little before 5:00PM. Got a motel and
checked the rear end. Nothing visual found. Pulled the Vacuum cannister.....nothing
wrong there. That would be too easy. Checked the rear end lubricant....right on the full
mark and very hot. Called Billy Pupo in CA to see if he could give me any clues. No
anwer. Made four phone calls in an hour....no answer and never did returned any of my
calls.

Spent a restless night trying to figure out what had happened. Usually when a Columbia
lets go, you still have low range. Not in this case. Low range still worked...but just barely.
Made a U turn early morning and started limping for home. Long way to go with a sick
car.

Found if I took it easy, I could coax it up to 55 mph but it would take over a mile to get
there. Downbhills were out since I couldn't use any compression. So I'd put the
transmission into neutral and coast down the hills. Not much coasting with the lack of
streamlining in a '34 Ford. Stopped at Richfield, UT for the first night. I was really
beat...driving a crippled car on a lot of shoulder wore me out. By this time, the most I
could coax out of the roadster without hammering and tearing up more parts, was 45 mph
and this would take over a mile to obtain after stopping.

Left out before daybreak. I had hoped the roadster would heal itself over night....it didn't!
Gradually I was able to creep up to 40 mph. As the hours passed, the 40 mph slowly
decreased. Stopped at a motel near the UT/CO border late the second day. Thankfullly
the engine ran cool the whole time. Left early the third day. With any luck, I'd make it
home late that day.....like that was going to happen with my luck.

The speed gradually decreased as the day wore on. Soon it was down to 35 mph and
dropping.faster. Made it to Silt, CO and had to stop for gas. Little problem getting started
again. Finally limped to the entrance to the I-25 (about a 1/4 mile from the station). It was
down hill so I had some help. Gradually accelerated as much as I dared..... 14 miles later
I was clear up to 25 mph! I had two big hills to climb over the Continental Divide and |
knew for sure I wouldn't be able to even make it 1/10 of the way up the first one. I stayed
on the right road shoulder and limped along. Near Glenwood Springs, CO there was
single lane construction both directions. Not a problem....except for the #%@$# Toyota
SUV slowing down to less than 10 mph for the two mile construction zone, I could barely
hold the 10 mph by the time the stupid driver got his head out of his a** and sped up.

Limped through the town of Glenwood and started up the canyon. Speed now as down to
10 mph and falling fast. A mile into the canyon it shuddered to a stop. Had to use the
engine starter to get it off the road since I couldn’t push it. State patrol came by and
stopped. Called a car hauler and they stayed there and directed traffic around my car.
Nice people.



Car hauler loaded me aboard and took me a half mile to No Name rest stop. Unloaded me
there....and collected $230 cash. Not nice people. Called a friend in Denver and told him
where I was and what had happened. He gulped his coffee down and hooked up his race
trailer and drove the 160+ miles to haul me home. Got home about 5 PM. Once home we
had to jack up the rear of the car and pull it into the garage by the jack.

Pulled the rear out and tore it down the next day. Everything inside was junk. Everything
was burnt badly with grease burned into the metal. Only two minor pieces were stil good
in the entire rear end. The ring and pinion were chipped and galded. The axle bearings
were scorched badly. All the bearings in the rear end were scorched and galded. The
plantary gear had no teeth left. The OD pinons (3) which held the planetary gears were
gone. The plate that had been reinforced with weld had failed and one of the three corners
lifted up and the gears would not mesh with the drum gear. One of the pinions was less
than 1/4" diameter in one spot and was 1/8" longer than the other two. Tore heel out of
everthing.

At times limping towards home from St. George, UT the rear end would lock up and the
rear of the car would elevate a few inches off the ground.. The sudden loud noise coming
from the rear end would startle me since nothing I could feel would forecast this...... other
than accelerating or de-accelerating at too fast a rate. So I drove slowly and was careful
on the accelerator for over two days. Boring! Each time it would get airborne, it would
make the roadster accelerate a mile or so slower. I was sure I was on the verge of
becoming a permanent speed-bump in the shoulder of the interstate by passing traffic.
After getting it towed home from Glenwood Canyon in CO, we had to tow it back to the
garage and use jacks to get it in the garage. Everything in the rear end was locked up and
refused to move. The three of us couldn’t move it by hand. I was wore out since it was
after 5:00 PM when we got home on June 18, Friday. It had been a tension filled trip
home.

Tore it down the next morning, Saturday, June 19. It was burned and damaged beyond
belief. Everything inside the rear end and housings were burnt black from the heat boiling
the rear end grease. The cooked black stuff would only come off with a lot of sandblaster
time. I could see damage to nearly every piece there was.

The cause of it coming apart, was part #A-21....the differential support hub and washer
assembly. When building a Columbia, this is one of the pieces which is made “bullet
proof” by reinforcing the factory weld. This is re-welded since the factory weld is on the
flimsy side and welding makes it stronger ( at least it’s supposed to). This part locates the
planetary pinions ( 3 of them...part #A-26) and the 3 planetary pinion gears .... Part #A-
26) in correct relation to the drum or part #A-24.

The weld on the #A-21 failed which caused one of the pinion shafts which hold and align
the pinion gear (part #A-21) to bend upward about a half inch, which allowed the pinion
on that shaft to climb out from the outer gear hub..... which caused the excess heat as it
turned (or tried to) turn the part #A-40 when the teeth between the two gears both were
torn up. It cooked the grease and destroyed the entire rear end. The pinion for that shaft
had broken teeth and the pinion shaft looked like a crooked cigar.....it was worn half way
through and bent like a crooked branch or cigar.



After accessing the damage I had Jim Nielsen contact J. Conley in CA. He only deals in
Columbia overdrives and has nearly every Columbia part one might need. Jim Nielsen
has some used parts and between him, Conley, and a good friend Bernie we were able to
replace nearly everything damaged or burned in the rear end an overdrive. I found some
USA Timken bearings in town. All bearings and bearing races (except for the axle
bearings) were replaced with new Timken bearings.

The list of parts which were new or reconditioned I got from Conley were:

A-2 housing oil seal

A-7 differential carrier oil baffle

A-8 differential carried bearing cup

A-17 differential outer case assembly

A-20 differential outer case bearing cone

A-21 differential support hub and washer assembly

A-24 differential case and internal gear assembly

A-25 planetary pinon gear (3)

A-26 planetary pinion shaft (3)

A-27 Sun gear

A-28 side gear thrust washer, brass, (1)

A-29 differential side pinion thrust washers (4)

A-30 differential spider cross shaft (1)

A-32 synchro clutch assembly (drum, lower washer, hub, spring, shoe, Teflon lining,
upper washer)

A-33 drive clutch

A-34 stationary clutch

A-35 upper oil baffle

A-36 lower oil baffle

The small end of the Ford pinion gear was chewed up pretty good. The ring gear has
some galling on the teeth.. The rear end gears were a 10 spline, 3.78:1 rear end ratio. |
searched among all the guys here in town for the 10 spline 3.78 gears which are for a ’36
with a tube ’34 driveshaft. No one in town had any 3.78 gears. Plenty of 4.11, 4.33, 4.44,
gears and even a couple of 3.54 gears with the correct splines. Found one which had a
chipped tooth on the ring gear that was about 1/8” long..... probably from being dropped
in the past. But a whole lot better than what I had. Paid $125 for it and put it in.

Total cost so far just for parts was $2400 including bearings etc.

Finally got all the parts and got a friend, Bernie, who is an expert on a Columbia
overdrive to put it all together on Friday, July 2.

Ron Holleran in VT had asked if I could be there for his garage bash in Chester, VT and
time was running short. Ron had said it would be a two to three day get together with
Ford Flathead people. At least that’s the way I remember it. I said I would try to make it
but that was before everything turned to crap going to LA.



Got up early on Saturday morning, July 3, to put the rear end in the car. Got it together at
5:00 PM. Took it for a ride. No noises either from the rear end or the used ring and
pinion. Tried shifting into Overdrive....like that’s going to happen with my lousy luck. It
wouldn’t shift at all. Drove it back home after trying it several times. Called Bernie and
told him the bad news. He came over right away with a friend named Doug who drives a
patina ’36 Ford. Neat car and he’s BIG dude. Bernie went for a ride and tried shifting it..
After some deep thinking he said he was sure he knew the problem. I was completely
worn out from too many hours and hard work in the garage over the week getting ready
for my trip with a busted roadster. I told them I wouldn’t be able to work on it until the
next day. I was just too beat. Talk about good friends..... The two of them pulled the
overdrive side loose and Bernie, somehow, was able to remove the clutch and
synchronize assembly with just the axle housing pulled back a few inches. I have not idea
how he did it or got it back together. I handed them whatever wrenches they needed since
I was wasted and out on my feet. Three hours later they had it all back together. Two of
the parts (A-35 and A-34) had been reversed during assembly. Probably due to phone
interruptions since both Doug and Bernie are really good at helping others.

Took it out for a drive about 9:00 PM. Shifted like a clock. I shut off the garage lights
and drug this old geezer body into the house.

Woke up Sunday...still completely worn out. This old age sucks big time. Decided I had
to take it easy for at least a full day before leaving for VT or I wouldn’t make it. Took it
easy all day.

The next morning, Monday, I left early. Shifted good and no noises. Life is good....at
times.

The second day, Tuesday, in the early afternoon, I had stopped for gas in MO. The
transmission or clutch acted up. It wouldn’t shift without double clutching It felt like I
was trying to force shift it without a clutch. The next gas stop it shifted just as it always
did. Odd. Something strange was going on in the transmission or clutch. It would shift
funny off and on the rest of that day. That night I checked the grease in both the
Columbia and transmission, Both were full and dribbled out when I pulled their check
plugs. I adjusted the clutch outward in case the new clutch disc (put in the rebuilt the
engine in January) was just getting worn in or something It wasn’t smooth like it should
be. But the next day it shifted good all day. Strange but it gave me something to think
about. Maybe it was just wearing in.

The rebuilt engine was running really good and pulling hard. I always check the mileage
in the first few tanks of gas. I noticed the first two tanks of gas were in the usual 21-21.5
mpg range. The third tank suddenly dropped to 19 mpg and got steadily worse and finally
settled down to 18 mpg. I attributed it to running about 10 mph faster than usual. Thought
about it and blamed it on the tremendous lack of streamlining on the *34 Ford! Should
have thought harder about it and come up with the real reason.



Ran into some really bad weather and stopped early afternoon for the day. Each day |
would get up early and drive late....running in the 75 to 80 mph range. In CN I checked
the grease in the overdrive and the transmission. No drips or signs of leakage. Both
trickled out their check plug when I pulled them. Was making good time on Thursday
and was close to the border of north MA. I"d make it to Ron’s sometime around noon on
Friday. The shifting started messing up again. Nothing to do but keep going and look at it
when at Ron’s.

Then things turned grim again. Running about 75 mph on a split lane 4 lane highway near
the MA/VT border in the right lane. Semi passed me on the left running about 85 mph.
He was closely followed by two cars running a tad faster than 85 and real close
together..... getting lined up to pass the semi. The semi was about 6 car lengths in front
of me....and still in the left lane. He put on his right turn lights and began to change
lanes.

He was barely in my lane when his right front tire blew sending rubber and rim
everywhere. This turned his rig sideways.....the whole two lane road was suddenly taken
up by the sliding semi and trailer. [ slammed on my brakes extremely hard...harder than I
think I ever had used any brakes.....there didn’t appear anyplace to go but hit the semi
trailer.....both road sides had corrugated guard rails for as far as I could see. There simply
was no place for me to go. I was sliding side ways....trying to get stopped. The two cars
behind me had nailed their brakes too...the two cars beside me were slow in reacting.
The semi rolled over onto it’s side....sliding along pretty fast...with the top of the semi
and tractor towards me. The two cars which had been in the left lane plowed into the top
of overturned trailer with their tires smoking. I could see around the semi now that [ was
closer and saw a brief break in the right guard rail. I was still sliding towards the right
with all four locked up when I saw it.

I don’t remember much of what followed. I guess I let off the brakes and was able to
point the sliding roadster into the guardrail break...or something like that. I just don’t
know. I went into the bar ditch about 15’ or so, and then turned sharply left because of an
upcoming gully. I was still doing about 50 mph or so when I got back on the road.....
sliding side ways onto the asphalt. Scared me! The two cars who had been behind me
both plowed into the roof of the semi trailer. I didn’t stop, but I did slow down. I was
shaking for sure. I still have no idea how I got through it. But it wasn’t
through................

An hour later, I got on the brakes for a needed gas stop....and to clean out my britches.
The brake pedal was mushy and close to the floor. I’d have to look at it tomorrow/ The
brakes got steadily worse... big surprise!. The pedal was soon on the floor It was near
4:00 PM when I limped into Chester, VT. I had driven the last 60 miles without any
brakes other than the emergency brake and downshifting the transmission. I was beat and
decided to grab a motel (the only one I saw in the thriving metropolis of Chester VA) and
call Ron to tell him I’d see him the morning.



Checked the master cylinder. It was bone dry. Drove to a restaurant to get something to
eat...using just the emergency brake. The inside of the left rear tire was covered in brake
fluid. I blew a wheel cylinder missing that semi. No big problem..... at least I thought so
at the time. Little did I realize there weren’t any wheel cylinders for my heap in the entire
area!!

Well I missed Ron’s get together completely. He said he told me it would be Friday only
and I had missed it. It was over before I even got close! It was now Saturday morning.

So I missed the whole deal. Called Ron and got directions to his house Saturday
morning....like that did much good. Finally called him and had him stand by the road to
his diggin’s. I had driven right past his place at least four times! He said he lived on a
mountain top.....VT calls their mounds, mountains. I was looking for something like one
or two thousand feet high above the roadway.

On the way to Ron’s I drove into Chester and found a gas station open. Most stations and
all parts houses are either closed or open only until noon on Saturdays in VT! He didn’t
have any cans of brake fluid for sale. But he scrounged around and came up with a half
empty small can he filled out of his brake bleeder and gave to me. I filled the master
cylinder and pumped the master cylinder about 8 times and let it set a minute. Then did it
again. If you’re filling a master cylinder after replacing the master cylinder or replacing
the line close to the master cylinder, try filling and pumping the brake pedal as I just
described. The majority of the time, the air will bleed back into the master cylinder and
give a firm pedal. Saves bleeding the brakes. The filling station operator had never heard
of such a thing. He was impressed with the way us decrepit old geezers do things the
easiest way.

Went out to breakfast with Ron....he had a bowl for his eggs, hash browns, and
bacon....which he stirred up! We returned to his shop and garage to repair the wheel
cylinder. Nice shop with some good machinery. Several experimental intake manifolds
and things laying around from the day before.

Repairing a blown wheel cylinder is a simple job....if you’ve got the tools and parts.
Cleared a spot in the garage and pulled the back half of the roadster inside the open
garage area. The left side, where the wheel cylinder was blown, was about 2’ from the
shelving on the side. Tight quarters but I would have the wheel off and get some added
room that way. Jacked it up and put it on some stands in the rear. Pulled the left wheel
and asked Ron for a wrench for the axle nut. He didn’t have any wrench that big! He did
come up with a large pipe wrench. I have always disliked using pipe wrenches on good
bolts and nuts...... they destroy the nuts so a 12 point wrench will not fit the
nut.....especially since Doug (he’s a BIG, strong dude) had tightened it to 275 ft/lbs !!!!
And so it began....... the wheel cylinder from hell.

Asked Ron Halloran for his wheel puller to pull my right rear wheel. He didn’t have one.
Now that’s a puzzle..... How can anyone who has messed with these flatheads for as
many years as Ron has, not have a wheel puller. He raced stock cars for years. Said he



never needed one. I remembered Don Davis, a friend of mine in Denver, had come across
one he hadn’t used since his high school days and had offered it to me to carry in the
roadster saying it didn’t take up much room. I had thrown it in just in case before leaving
home. It didn’t look like the pullers I had used for the past 50 years or so, but I had no
choice but to try it. It took a %” wrench so I wasn’t expecting much out of it. The damn
thing worked better than my expensive one back home! It was rusty from sitting in the
corner of his garage for over 40 years, but it really worked neat. So I got the drum off.
The wheel cylinder was sopping wet from DOT 3 brake fluid as was everything. Wiped
the worst of it up.

Pulled the wheel cylinder which took some time due to the rusty brake line. I had to
unscrew it all the way with an end wrench. Damn rust. I dismantled the backing plate and
took the wheel cylinder apart. The back cup had tilted sideways when I slammed on the
brakes. Probably because the shoe wasn’t adjusted as tight as the leading shoe for the
forward cup. Cleaned the wheel cylinder and all of the parts with some gas and wiped of
the backing plate. Washed the brake shoes as good as I could using up the last drop of
Ron’s lacquer thinner.

Asked Ron if I could borrow his brake cylinder hone. Said he had one but they had
cleaned up the shop for the bash a few days before and he didn’t know where to look
since his grandson had helped him clean the shop and put things out of sight. After some
extensive looking we gave up. It was about noon on Saturday by this time. Everything in
the way of automotive in the area was closed. Ron got on the phone and called around.
Called one of his buds and he had one. But it was about 20 miles away.

Now, Ron has no car or truck. He can’t see to drive, so why have one? Makes sense to
me. But how was I going to get the wheel cylinder honed when the hone was 20 miles
away. Groan!!! He called his grandson who lived a quarter mile away. His father offered
to loan us his pickup truck. Nice truck. I just hope no one I knew saw me driving it.....
it’s a Chevy! Drove to borrow the use of the hone. He let me hone it while he watched.
Nice shop and in the middle of a Ford truck restoration. Drove back to Ron’s and got
there about 2:00 PM. Put the cylinder back together using some brake fluid and the same
cups and pistons. Got under the car and started the three bolts which attach the brake
cylinder to the backing plate. Didn’t tighten them until after I got the brake line started.
Assembled the shoes...they had dried out by then. Not real good, but as good as I could
have at the time. They’d dry out before long on the hot road home.

Now all I had to do was attach the brake line. Yeah....like that’s ever going to happen in
my life time! I had to use an end wrench to turn the fitting from the start. I struggled with
it for over an hour with no luck getting it started, but I did manage to cross thread it pretty
good. Decided to call it a day and try to find a new '4” brake line the next day...Sunday.
Went to the motel and crashed early.

The next morning I called Ron. He had been on the phone looking for a brake line, a
brake cylinder, or a parts house that would be open or from a friend. Finally got a lead
from a buddy of his about BEST parts would be open at 10:00 for a couple of hours. Got



back in the truck...it sure drove nice... and drove the 27 miles or so to the parts place It
was a tad after 10:00 when we got there. I asked for 5 of /4” steel brake line. I nearly
fainted when they went in the back and came right back with one!!!! It had fittings on
both ends...one standard length and the other the long length variety. Bought it and some
brake fluid and drove back to Ron’s.

Had to cut the too-long line about 4” and put a double flair on it. Ron had several Flaring
tools and pieces. But they didn’t work worth a hoot. Finally figured out it was the worn
corrugations on the inside of the tubing holder were letting the tube push through. Used a
different tubing holder on the next one. Worked good enough for me since the new brake
line was almost too short now!

Ran a few spare fittings in and out the wheel cylinder. It was as good as it was going to
get...not good but would probably work with some encouragement. Crawled under the
heap and screwed the normal length fitting right in at the front with no problem. I had
chosen to use the long fitting on the rear because of the tightness of the area in regard to
the wrench. Wrong decision....as I soon found out....oh well...everything else lately had
been a wrong decision.

I started to screw the long fitting into the stripped wheel cylinder. It refused to start no
matter what [ did. The threads were so bad I had to use a wrench from the very start. |
used every trick I knew for well over an hour before I finally got it started straight.....or
thought I had! It went in about two turns pretty easy...then began tightening up. Damn
rust. I was using a Snap-On end wrench out of my roadster and I was soon on the verge
of spreading it apart I was pulling on it so hard.

“I wish you had a line wrench” I said to Ron...cussing a lot.

“I’ve got one.” He brought it to me. I looked at it and said “Craftsman. Don’t you know
better than to buy cheap tools?” I put the wrench on the fitting. The rusty steel line would
still wiggle when I tried to move it...indicating the line was not tight yet. I beared down
on the line wrench. Got about a quarter turn on it and the line was almost tight enough in
the fitting. Finally! Applied more pressure to the line wrench. I could feel it getting soft.
Nothing to do, but keep going. Got another eighth of a turn the line was barely loose now.
Just a little more. Beared down on the wrench....and felt the wrench go soft. The jaws on
the Craftsman line wrench had spread just enough so the jaws rounded off the fitting just
enough so the wrench slipped part way over the fitting....and then slid outward toward
the wheel....essentially jamming in the wrench against the wheel tight and the other end
jammed against the fitting. Used a 3’ pry bar with no help and a lot of other things. None
helped.. Worked over an hour on it with no change. I couldn’t budge the stuck wrench.
Finally I came out wiping my hands...cussing pretty good by this time.

“Ron. I can’t get it to budge in any direction.” There was no way I could get the wheel
cylinder on the bench since the wrench was jammed against the backing plate and wheel.

“Just leave it there until you get home,” he said.



“Can’t do that. The wrench won’t let the rear wheel be mounted. It rubs hard against the
sidewall “ I thought about plugging the left rear brake line and running on three wheel
brakes, but the car would be unpredictable with just three brakes.

“Let me see that torch.” I said to Ron. I fired it up and cut the wrench right where it
would clear the brake drum. Took maybe a minute.

Put the wheel on and bled the brakes. NO LEAKS! Finished putting my tools away while
Ron put his away. Fired the roadster and tried out the brakes on his front lawn. Worked
good. I looked like a pig pen....but then I usually do when I’ve been working under a car.
It was late in the day and I went back to the motel and worked on getting clean. I crashed
early again.

Up early and picked up Ron for his “bowl” breakfast. Then we toured some of the
covered bridges and took some pictures. Ron sure knows the area and it’s beautiful
county for sure.....now if they just had a 23/7 parts house or two and some old Ford parts.

Left for the trip home on Monday, July 12. The sun was warm and it was partly cloudy.
The roadster was running great and the overdrive was shifting pretty well. Nice day for a
cruise in a top down roadster with a sweet running flathead. The pipes were rumbling just
enough to enjoy. Life is good.

I was cruising along about 75 or so when I came upon road construction (or should that
be destruction?). Posted 45 mph so got off the gas and slowed down to 45 mph in
overdrive. The traffic cones narrowed. They were the barrel type with sand in them to
keep them from being blown over. I was behind a furniture delivery van with duals. He
had cut in ahead of me just as the cones began narrowing. His right rear dual clipped a
cone and sent it spinning and it began wallowing around. It wallowed back towards
me....no place to go. It hit the right corner of the front bumper and bounced up on the
outer right front fender and rebounded off. It wasn’t through yet. It hit the driver side
door of a parked car.............. a state patrol car! Groan big time. It was parked beside a
sign which said to the effect “Hit a worker, Go to Jail for 15 years, $12,000 fine, and loss
of license”.

That’s all I needed. He jumped in his patrol car and lit the tires up. I pulled over at a wide
spot in the median. He pulled in behind me. He came stomping back...his ticket book in
hand. To say he was mad is a gross understatement.

He lit into me like a drill sergeant. He took my driver’s license, my insurance card, and
my car registration. He was shaking he was so mad. I asked him if he was going to go
after the truck that caused the wreck. Well, he didn’t believe me. It took me over an hour
to convince him I had been hit by the barrel. And not that I had hit the barrel. Then he got
started on the sign and was thinking of taking me in to jail and prosecuting me for hitting
his car. More talking. Finally he said he wouldn’t write me up if I didn’t notify the



insurance company. I assured him I would repair the split fender and the bumper myself
with out notifying the insurance company.

He looked at my license plate. It’s a 1934 Colorado plate. Now he’s going to write me up
for illegal registration. So I hand him the paper with the state seal on it stating I can run
the license plate under the year of manufacture state law. He had never heard of such a
thing. So I had to explain the law and how it applied only to certain cars and conditions.
Finally he said I could go.....after he wanted to look over the car and the engine. I can go
that. It wasn’t long until I was underway. What a trip this was getting to be!

Stopped that night and checked the overdrive grease again. Still full and no signs of any
leaks. At least it was doing good, although it still was missing shifting into overdrive
more and more frequently. And the clutch and/or transmission was acting up.

Called Bill Bentley (Ford site web master) on Wednesday morning when I got near his
diggins’ outside Grand Junction, MI. Arranged to meet him outside a roadside café so he
could lead me to his house. I could easily get lost going to or leaving his house. Followed
him to his home. Beautiful place. Front looks out over a lake and the surrounding hills are
thick with foliage. Neat garage and a ’37 pickup and his ’37 coupe. Both are great cars,
but his health is preventing him from working on the pickup and doing some things he
wants to do.

Used his garage to add some insulation to the roadster floor since I was getting a lot of
outside air coming through to the inside. It helped quite a bit. Then we spent the day
mostly talking and just kicking tires. He’s not doing real well with his breathing.

Spent the night with Bill and Lu, his wife. There aren’t any motels for maybe 50 miles
from his place. Got up and left for the road the next morning, I was running out of time.
Car felt better without all that cold air in the early mornings and hot air the rest of the
time.

I was tired of the long days and shut it off early that day. As usual, I got a room first and
unloaded luggage. Then I would wash the car. Then shower and go to eat. Then back to
the motel for the night. Some routine, but it works for me...old geezer that I am.

Got up the next morning and drove into OH and met some old friends from Denver.
Spent the next three days with them. Had a great time Went to a destruction derby one
night....hadn’t done that in years. Lots of fun. I even worked on their Chevy a little! Left
out of the morning of Sunday, July 18 for home. I had a very important doctor’s
appointment for Tuesday morning, July 20. It was for a diabetes study I was on. I had to
be there and with the way things were going I drove late that night and got up early on
Monday, July 18...... about 100 miles east of Kansas City. Drove long and hard...not
stopping unless I had to...or the roadster needed gas. Some of the time the speedometer
was sitting on 85 mph. That old car and I don’t much like it at that speed, but then we’re
both old geezers. I arrived home that night ....after 8:00 PM.

I was beat. 5700 miles round trip. Not the farthest run, but one I had more trouble on.
July 21, Wednesday, two days later the roadster is all cleaned up and the oil has been



changed and a grease job and the brake cylinder and brake line had been replaced.. Nice
day when I woke up. Decided to take the roadster to breakfast. Fired right off. Was just
cruising about 35 mph traveling north on Kipling street to meet the guys for coffee.

Crossed Colfax Avenue and heard a really loud noise. The clutch had come apart. Called
Larry Christensen for help. He’s one of the guys who meet for breakfast most days of the
week. He got his dually and his trailer and loaded me up. Hauled my roadster home. We
pushed it back into the garage since I had to pull the rear end out. Called Ron who lives
on my block and he came and said it wasn’t much of a job to repair the fender and pull
out the bumper. And he would get it done in the next few days....like that is EVER going
to happen.

Pulled the rear end. Pulled the transmission. Everything looked normal. However, the
junk in the bell housing sure didn’t look good. Lots of bent springs, pulled and bent
dowels which ripped through the steel (?) disc that locate the anti-chatter springs etc. The
fiber disc didn’t show any damage. Damn Chinese clutch I had bought at a swap meet
from a guy who swore it was NOS. Best [ never see him again!

Decided while the rear end was out, to look at the Columbia and see how the new parts
were fairing Pulled it apart... and nearly puked! Burned bad again. Scored parts etc.
Now it gets to the bad stuff................

Sat in the middle of the floor examining the carnage. Nothing to do but try to figure out
what caused the Columbia to get so hot.

The bearings weren’t hurt for the most part.....just a couple needed replacing. There were
metal-to-metal contacts on nearly all of the rotating parts. Some were real bad, but some
were barely scratches. All of the Teflon cushioning pads (about 4” x 1” x 1/16” thick in
size) in the clutch were non-existent.... I found one sliver about the size of the flat spot
on a wooden match. All of the rest of the Teflon had melted and was mixed in with the
grease! Takes a lot of heat to melt this stuff...or so I’ve been told.

Bernie and I hauled all of the pieces out to Jim Nieslsen....the parts house guy who
ordered all of the stuff. He knows Columbia overdrives as well as anyone. Went over
each piece looking for the reason for the heat. When it’s looked at with an impartial eye,
you’d say it was run out of grease. But anyone who knows me, knows that’s not going to
happen. Nothing else could have caused so much heat unless something inside wasn’t
machined to the correct size or some manufacture flaw that we couldn’t find. We all
know the chances of a manufacture admitting they were wrong. Kept it at Jims for a few
days to think about things. Several phone calls were made to Conley.

Finally boxed up all but the housings, and shipped it to Conley. He examined it and said I
had run it out of grease....that it wasn’t anything he had or hadn’t done. He said I had so
much rake on the car that the rear end leaked grease down the driveshaft and into the
transmission...... that’s where the grease went. Odd, that had never happened in 180,000
miles and I had replaced the driveshaft seal and bushing in Jan of this year. I run sealed



bearing in the back of the transmission to prevent this. He said to buy a special seal and
adapter made in Texas which would fit between the driveshaft and the pinion shaft. $110
more. Ordered one. When it came here it was the wrong one. Two phone calls later, the
guy said it had been his error. So back it went and it took two weeks for the right one to
get here. More delays. Conley was asked to check everything out and send back whatever
parts we needed to make it right.. This was about July 28.

Meantime I had Jim looking for a NOS or new 9” clutch disc for the car to replace the
cheap Chinese junk. I swear I will NEVER use any Chinese crap in my cars!! I couldn’t
believe when Jim came across both a NOS 9” disc and pressure plate. The throw-out
bearing was getting a tad rough so I took out the plug I had put in it and shot it with two
shots of grease. It should last another 100,000 miles with no noises. Spent nearly a week
searching for the clutch and disc.

Meantime, nothing was heard about the overdrive. Called him and he said everyone there
said I had run it out of grease. Yeah.....right. He said he had to do the Early V8 annual
meet in St. James, UT and would get mine done after the meet was over. Three weeks
later another call made. He was just going to start on it! Funny how long it takes to get
something done....except when you’re doing it for someone else.

Put the new clutch in and put the transmission back in. Repaired a few things that had
bugged me on the trip since I couldn’t drive the roadster. At least it was something to do.
Not a problem really... I had my 66 Ranchero to drive while the roadster was down.
Good idea...not.

The weekend after I blew the clutch, I drove the Ranchero out to look for at a 9 clutch a
good friend of mine had. When I left there, I backed it up to turn it around....... just like I
always did. Except this time I hit a pole with the left rear corner of the truck! Neat...just
one more damn thing! Drove it home and called Ron. He came over and said it wasn’t
much and he could straighten and paint and finish it in four days....yeah...right. Like any
body/paint man ever met a target date. He started it a few days later. Today is December
1 and it still isn’t done....and neither is the roadster fender!!!! I guess I just expect too
much.

Time passes. During this time, I replaced the tired and worn out insulation in the roadster.
I made a new floor board that wasn’t broken in two pieces. Fits nice and should reduce
engine and outside heat/cold. Fixed some other things that needed fixing. Didn’t last long
in the garage each day.

Finally got the overdrive parts October 12..... along with a nice bill! No allowance for
anything! That surprised Bernie, Jim, and me....... I thought sure he would at least pay
shipping one way at the very, very least. But no...and no discount for anything. He told
Bernie on the phone he had put it all together and then took it apart to be sure everything
was right. Shipped all of the pieces back to us. Had another NEW sun gear....saying the
one that was in it was damaged and couldn’t be used. He sent the old Sun gear back to
me. [ have to tell you.....I’ve built a lot of rear ends and transmissions using a hell of a lot



worse gears than the sun gear was.....@ $250 I would have probably used the rough one.
Parts list

A-5 & A-23 set of locks

A-20 differential outer case cone

A- 8 differential outer case bearing cap

A-15 & A-26 pinion shaft and gear (3)

A-3 special gasket for overdrive housing (1)

A-50 assortment of rear end housing gaskets

A-32 synchro assembly kit

A-27 Sun gear

A-12 bushing

Labor and repairs to A-17 & A-25

Freight and insurance to CA

Freight and insurance to CO

Total = $765. Not counting the miscellaneous things like grease, gasket sealer, a new axle
bushing end and another new rear wheel bearing which ads up.

Good, now I can finally get the roadster back together and get on Ron’s butt about the
paint. But Bernie had to visit family in the Dakotas for a little over a week.....then he had
to finish the floors in his basement conversion....so that took almost a week....and then
it’s Veterans’ Dayj, etc. etc. During this time, I had the flu and a GD cold that I couldn’t
get rid of. Spent nearly 3 weeks in a chair flipping channels... my favorite thing!

Then Bernie calls. He just noticed the rear axle bearing race on the driver side housing is
getting bad. Take it down to have a new one machined on. Leave it off at Jim’s Thursday
about noon. I’m told it’ll be ready that afternoon. Drive to Jims at 4:00. He didn’t get it to
the guy in time. And he doesn’t work Fridays or Saturdays! Another delay! Finally get it
late Monday afternoon.

Bernie becomes available. Things are looking up!!!! Except I'm sick enough that I can’t
stand and help put it together. So he puts it together at home while I try to get better at
home. Three days go by and I call him mid-morning. He was just about finished with it
and would finish it that that morning. An hour later he calls...... Conley had shipped us a
thicker Sun gear....... so thick the axle will not go through it. Bernie has to dismantle
most of the overdrive to get it out. The Sun gear has to be machined , or the axle
machined, or the correct Sun gear is needed. I’'m not interested in having special axles
that have to be machined. Like that would be available in VT on a Saturday afternoon! Or
machine out the Sun gear. I’ve heard the reason Deats made thicker ones was he didn’t
want to get involved in heat treating to the old standards. If that’s true, then machining
the inside would weaken it.

Called Conley. I'm sure he thinks I’'m switching parts since John Deats made some thick
ones and machined down the axle diameter. He says he’s never had a Deats sun gear and
wouldn’t use one if he had it. More phone calls follow. It takes a week before he gets
around to shipping another one. Bernie puts the overdrive together. This time everything
fits right. Finally! Jim ships the thick Sun gear to Conley.



Bernie brings the overdrive out Monday, November 15. Begin to put the rear end pieces
together.... Like the driveshaft, backing plates, e-brake, wheels, housing, etc. One
morning [ ask Doug if he’s available. He comes down and helps me shove the driveshaft
in. Sure is nice to be healthy and strong. We work about 3-4 hours and have almost all of
the work done. After lunch I call it quits. I’'m wore out. I’m still sick so can’t work
much...like a few hours a day...and skipping days frequently.

Finally I get better and manage to get it together on November 22 . A week to put a rear
end in! Ridiculous!

Started it up while on the stands. Ran it at 20 mph in high gear to circulate the new EP
90-140 gear oil Then shift it into overdrive. It shifts in and out of overdrive smoothly
with no balking or anything. Finally! I take it out for a test run. Sweet. No noises. BUT
it’s not going out of overdrive... at least it doesn’t feel that way, but I’'m only doing 30
mph and can’t really tell. Cold out so drive it home and park it. Maybe tomorrow I’ll feel
like checking the vacuum connections. And taking it out and driving it faster to determine
if it is shifting.

Total cost thus far for the overdrive is roughly $3400. Sure makes a five speed look
attractive.

So there you have my crappy summer. No wonder I’m tired after reading all of this. Now
if it just works!
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Erench Flatheads 39-41 Heater Wiring 49 Truck Accessory Catalog
Erench Flathead by Jens Munk Differentials .. How they work 35-40 Frame Planograph
Erench Flathead Commentary E1 Column Shift Rebuild Convert Generator to Alternator
Printable Degree Wheel
Death by Oil

Mighty Wiper Installation
Printable Degree Wheel
Vol rter R il

** Build a 12 Volt Flath rter

6 Volt to 12 Volt Bulb Chart

Rumbl t's Flath Ti hronicle of over rs improving Flath rforman

Here's Ford's own promotional film from 1932; the first copy, shown and being stamped by Ford himself, now rests in The Henry Ford museum in
Dearborn, Mich.

1932 Ford V8 Promotional Film

The results were revealed in 1932, when Ford announced the new engine and a new model, which was soon simply known as the Ford V-8
as well.
Ford's V8 engine became the big bang of American hot-rodding — cheap, powerful and easily modified — and is still used in one form or
another around the world.

Please visit the following Flathead Links

Flathead Ford V8 (1932 thru -1953) ... Early V8 Club of America ....
Ford's Flathead V-8, the Engine That Gave Birth to Hot Rodding, Is Back in Vogue, and Here's Everything You Need to Know About It.
By Marlan Davis, Photography by Marlan Davis, The Manufacturers
Flathead Myths courtesy of Tony Baron ... Flathead History Lesson courtesy of Charlie Clark
Ford Flath V8 - The Flath i f Death
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Flathead expert or novice, this publication should be included in your library. Learn What Works, Why It Works and How It Works ...

WL's Book ... "Flath E "

Remit $40.00 per copy which includes Priority Mail Postage to Continental USA
Canada $45.00, Australia & New Zealand $50.00 in USA Funds
to: John Lawson, 134 Flamingo Rd., Fitzgerald GA 31750
All other requests please contact: johnweld@windstream.net for other rates outside USA

In the words of Fred Offenhauser..... 'There are street rods and there are hot rods.
Street rods have a Chevy up front and a can of wax in the back.
Hot rods have a flathead up front and tools in the back.'

Free Hit Counters
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