SECTION 4... HEADS
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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.
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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.

Return to Hone | ndex
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