General Notes on Cylinder Overhaul
Franklin B8F & BYF engines

CYLINDER LINERS

The B8F and BYF cylinders appear to be basically the same and are inter-
changable between different engine blocks, as far as I have ever seen and heard.

Replacement of the removable, cast-iron liners is done in accordance with the
overhaul manual method of heating to 650 F. But, there are several things which
the overhaul manual doesn't mention which can be important in getting the Jjob done.

The new liner is supposed to be from 12 to 17 thousands of an inch oversize,
in relation to the cylinder bore diameter of the empty, cold aluminum cylinder
in which it is to be installed, if it is to be within factory specification size.
I generally shoot for 13 thousands because I have found it to be too difficult to
insert the larger-than-13-thousands- diameter-1iners without chancing getting
them stuck during the insertion process. (If they do get caught, it takes a 1ot
higher temp than the usual 650°F to get them loose again,)

Don't make the mistake of assumeing that your cylinders are at the factory-
standard inside diameter. ¥ 'have come across a number of factory-made oversize
cylinder bores. So, always measure the inside bore of the empty, cold cylinder
before ordering, making, or installing replacement liners.

The usual I.D. of the cyl. bore is : 5.125". Thus, you will need liners
that are at least 5.137" 0.D. to fit in Factory Standard Size Cylinders, and
additional diameter to make up for any overbored cyl. diameter increases.

It is important to remembery diameter of the last inch of the ¢yt linen, the
inch that sticks out of the cyl, needs to have it's outside diameter limited to
about 1,142" which represents the maximum 017" "squeeze" of the liner in the o
If this isn't kept in mind, the completed assembly may not fit in the machined
recess of the cylinder block.

The above paragraph applies to both the stepped and straight type liners,
with the exception of the diameter increase that forms the step itself.

In regard to the two types of liners, the stepped came later. Amongst other
things, it was found that in overheating conditions the straight liners came loose
and, in at least two cages, slipped to the point of causing or letting a piston
ring catch on top of the liner. This stopped the engines abruptly, to say the
least! This particular problem also contributed to abandonment of the McCllough
Supercharger, "Super 260 Seabee", by Sentas at Detroit. "Too much heat to keep the
liners in place} he told me,in 1970 or thereabouts.

I will still make straight liners to your specs., but won't put them in
my own equipment and further would strongly discourage anyone from using them
for the above mentioned reasons.

Another problem arises with the straight liners when they are being bored
to finish size. The pins thru their walls,which are supposed to keep them from
moving cause some tearing of the boreing equipment because of different hardness
of the different metals involved. Because the stepped liners aren't pinned,
they are a lot easier to bore to finish size.

I find that the use of a special collar of steel which locks on to the
last inch of the liner is a great help in extracting and inserting liners, even
the liners that are a little "sticky" in these operations. On the straight liners,
the collar makes certain of getting exactly one inch of liner outside the cyl
during assembly procedures.
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The stepped liner type automatically will stop at the one inch mark dur-
ing assembly of liner to cylinder, but cylinders must be filed FLAT at their
bases and then slightly chamfered at the 1lip so as to avoid having the cyl
liner "hang-up" Jjust before "bottoming-out" against the cyl base. A weight
should be set on top of the liner of the cooling cyl so as to avoid having
the liner creep out during the cooling period just after assembly of liner and
cylinder.

Later, after the assembly has cooled, check the fit of the cylinder to the
block to make certain that the liner is not causing any interference between the
block and the aluminum part of the cyl assy., and is not resting on the step
recessed in the block. Because the cyl must rest it's base to the block face,
any interference of the liner to block recess or diameter intereference between
liner and block cannot be permitted. Use any appropriate methods, such as slight
filing off the outer end of the liner or re-heating and pressing the liner into the
cyl slightly deeper, or both. {Liners are to be bored and honed to 5.000" to
5,001" after being inserted the correct distance into the cyl.)
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\D Place spacer in groove with ends over solid
A portion of groove bottom. Or if spacer has tab

INSTRUCIIONS AlID WARNINGS f??d. / ;

PISTON RING INSTALIATIONS

These rings have been individually inspected to be certain that

T“he end gap will be sufficiently open and free from the possibility
of Dbinding from heat expansion. In a standard 5" bore they will

no tighter than ,019 and no looser than .024 inches at room temp.
Fach .00L" difference in bore diameter will make about .003"
difference in the end gap. ( AS rings are run and broken in, you
will find the end gaps increasing quite a bit. I have sgeen them
open up over .@20" in a short time. It doesn't seem to have any
bad eflectithoush, and seems %o be nothing to be concerned avout,)

These rings are about 007 thicker, face to baclk dimension, than the
stock Franilin compression rings, so be sure that the ring lands

are clean and that the rings fit freely in each land, all the way
round. Checking this is samething that. svuld have been done,

no zatter what rings you used. . )

Rings with inside bevel or % keystone are installed
with bevel towards top of piston

Minimam end gap with thesq rings is to be .004 per inch
of ecylinder diameier : -

The compression rings mike out the same as the Pranklin, .093",

The 0il riangs are about .01l0" thicker, face to vack, than ¥he
Ssingle piece Pranklins, but the clean piston land has plenty

of extra room for this increase, '

e gdanantee nothing but your moﬁey back if you returm the rings

in new condition, dowever, our experience with these rings indicate
that your oil consumption should go down to praciically nothing.
Prom the very first hour of use, in an engine that was not wit

aew liners, %o about 20 hours, I used a quart of o0il, part of which
went %o xeplace leakage. If you should experience high consupption
aiter a very short break in DETA -1 would think the problem would
be in out-of-round Cy1lindeT=h Ve -%wwde problems, or possibly
sticlcing »ings because of irmpropger cleaning of lands., These rings
are the best I have heard of, to date.

Let us mow how your consumption changed with these. Te do like

to hear from you.
Thanis, x
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ALIGNMENTS PAGE 1 Fef

The purpose of this sheet is To try to tell you of a method of-
“8ligning the crankshaft to the progellcr shaft, And following that,
the alignment of the crankcase to the prop shaft housing.

Why bother? The engine manual Bays that the prop shaft can be
installed if the face is within .002 " of square with the axis of the
shaft. Doesn't seem like much to worry about, does it? The mating
flange is about 24 inches from the outer bearing, and is about 44" in
diameter, a ratio of 5.5:1., This works out to .002"t0.011". This means
that if the flanges are at the permissibie factory limits, the bearing
end i .011" off center swinging around in a circle that is actually
-022™ greater diameter than the actual dlameter of the shaft ot toe
outer bearing race.

Now, eleven thousanths of an inch doesn't seem like much to be
concerned about, dbut if you were to take a crankshaft-tailshaft and
set 1t up in a crankcase,. with the tailshaft housing removed, and hang
a bucket out on the end of the prop shaft, the amount of weight in the
bucket that will deflect that shaft the full .011" will amaze you.

41l that weight translates into force on the tail shaft bearing, the
tailshaft housing, the mein bearings, and last but certainly nat least,

the mating surface between crankshaf% and tailshaft. (The gent out in :
Couer D'Aline, Idaho whodwsold Dick Bach that BEE, told me he had & fatigue
Iajilure of that flange on one of his engines. You will better under-
stand when I mention that I have seen one shaft that measured .065%
extra: swing diameter at outer end, Every one that.I have checked

was well over the limitas, but usually only in the 030" range,) . -

O0.K., thete might be something to this after all, but how shall
we check it ou®¥ and then fix it9 -

: To staxt, assume an engine block with main bearings and crankshaft
instailed. Camshaft in, and every thing torqued o approximate final
tightness, The propshaft torqued to the crankshaft, and the propshaft: . -’
 housing.left off. : , *
“h The above assembly (which I will eall the block,for convenience,) o
shouldebe -placed on a bench where the tailshaft (T.S.) can hang out free -
of the bench so you can freely install and remove the TS housing,. a8
necessmq@-; =

Now, install, without gasket, the TS housing. Leave the outer
bearing gut of it, So the prop shaft (PS) doesn't touch it, Torque the _
entire series of nute that hold the housing to the crankcase, o

‘ The first: thing we must do now is leawn how much runout will be from -
~the mein hearing-clearances, so that we can allow for this when we are ° -
maki later measurements., With the block sitting normally on the bench,, ..
and the TS housing hanging out in space Slamp. 2 didl. indicataroonsioithe "
- firtkae-endcof the TS housing and let 1ts£ finger touch the TS on top: at =
the 12 O'clock position, This will measure vertical displacement in
normal engine pesition. Now rotate the crankshaft to find the poimt

of lowest dial reading. Mark this point with a masking tape arrow or

ase pencil and keep track of it. (Will call this the Origin peint.)

gﬁ:n, rotate to find the greatest dial reading. Mark this and eep track
of i% in the same manner. Ome half of the difference between high and :
low readings will be the amount of TS rumout. (Not importent here, but - -
gives you your first hint of how much off the shaft is.)

(Do all of your rotating of the crankshaft only in one direction and

‘from the fan end, without toucking the prop shafti end or yYou will not

get accurate readings.) '

Make a sketch like a clogk face and write on-it the 12 0'clock
dial ind.-Crigin reading.

Without disturbing the dial ind., rotate the crankcase 180 degrees

T Kt e
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ALIGNMENTS. PAGE 2 [~/
to an upside-down position, so that the block is sitting on its:! top
rajil

Rotate the prop shaft again and stop &t the Origin. Note thse dial
ind, reading, (ghis is your 6 O'clock reading) The difference. between

the 12 O'clock and the 6 O'clock Origin reading is the result of the

main bearing clearances plus slight gravity effect on the unsupported.

outer end of the prop shaft. Write down these readings and make note

of the difference:- £ the difference is the theoretical vertical centerr
point of a perfec%ly aligned shaft. (keep this in mind as You are finish-
ing up the job.) :

Having avoided disturbing the dial ind. since the first 12 0'clock
reading, turn the engine block oven again and repeat the 12 O'elock
dial reading, If it is 8till the same as it was when you first recorded
it, the results. of all the readings are accurate. If significantly
different readings show u » try again until you get a repeatable set of
readings.

Lay the block on left side (or right side, it doesn't matter.) and
clamp the dial ind. on the right side of housing so that the finger touches
the PS (prop shaft) at the 3 O'clock position. Rotate a turn or two
and stop the prop shaft with the Origin mark at the 3 O'clock spot near
the dial ind. finger.

Go thru the whole routine again, just as you just did in rotating
block from top to bottom, only going from side to side instead. Write
down all readingss and make 2 diagram sketch to keep things clear in your
mind as you work on this,

Now that you have the vertical and horizontal readings, along with
the main bearing clearance allowance (effects) we are ready to go to work,

Block in normal upright position, Dial ind. on housing, finger touch-
ing PS at 12 0'clock positions Rotate shaft a couple of times, stopping
at Origin. Record dial reading. Continue rotating shaft and observe dial
needle maximum movement, Record. Mark point of max, deflection on shafi
with masking tape or pencil. Difference between readings, divided by 2,
is the amount of shaft off-center deflection. .

Assume .065" difference, Divide by 2, so actual deflection is .0325",
To bring the deflection to zero, we have %o.shave the flange of the Prop
shaft ,0325"/5.5", which equals ,0059",

Carefully note the point of maximum deflection and make sure it is
marked on the PS so you won't lose it while working on it., You will now
remove the PS housing and disconnect the TS from the CS.

Take a 1 inch micrometer and carefully record the thiclkmess of each
bolt boss to machined surface on the flange of the PS. (You might also
write them on pieces of masking tape next to each boss for easy reference. )

The .0059" of flange materdial has to be removed from the side of
the flange that is where You got minimum deflection. I used a small piece
of finished steel plate, 3/4"X 4"X6", for a grinding plate. Using wet-
or-dry sandpaper and light 0il, and tons of elbow grease, Also used a smail
steel block to rough it in, using same technique. Check the flange
thicknesses from time to time, with the micrometer. When you staxrt getting
close to what you want, from time to time reassemble the whole thing,
dial and all, and check your progress. As you start*zeroing in on the
final stages, do not forget to make adjustments, and allowances for the
main bearing clearance effect on the readings., ( I find it difficult to
make a much clearer explanation, but if you got this far, you are probably
& good enough mechanic to make sense out of what I am writing., If not,

I am as near as your telephone.) 3/2 — TS/ 22

After you have gotten the alignment as near to the gzero point asg
Jou can, or are satisfied with, torque the tail shaft to the crankshaft
for the last time and install the cotter pins.

You are now ready to checlk the tailshaft housing alignmen: and
correct it
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