Breather valve is an integral part of scavenger
pump. Be careful that screen between breather valve
and crankcase port is not lost when pump is removed.

8. Remove timing gears. All pinion shaft fittings
{See Illustration 28) and timing gears can now be
removed. Be careful that the thin steel shim washers
behind cam gears are not lost.

9. Disassemble crankcases. Crankcases are held
together with two cap screws, and five studs with
a nut on each end. The two cap screws enter through
the left case and thread into right case. Take out
cap screws and remove nut from one end of each
stud. Three of these studs, the one at top between
cylinders.and two at bottom, are a tight fit and will
have to be driven out with a drift of somewhat
smaller diameter than studs. With all studs and
screws removed, crankcases can be separated. If

ILLUS. 20
CIRCUIT BREAKER AND TIMER ASSEMBLY
SEE “DISASSEMBLING ENGINE.” STEP 5. PAGE 30
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they don’t come apart freely, tap at mounting lugs,
using a block of wood and a hammer. Main bearing
parts shown in Illustration 28 are now exposed.

10. Disassemble flywheels. Remove lock washer
and nut from right end of crank pin. Tilt flywheel
assembly on Ieft flywheel and strike rim of right
wheel with soft hammer about 90° away from pin.
One or two sharp blows will usually loosen wheel.
Do not strike wheel on its side, as doing so might
either break flywheel or damage the gapered hole.
With flywheels apart, connecting rods and roller
bearing assembly can be removed from crank pin.
Note that female (forked) rod is for the rear cylinder
and male (single end) rod is for the front cylinder.

In connection with a complete overhaul, where
all main bearings as well as connecting rod lower
bearings are to be refitted, remove all shafts from
flywheels. When crank pin is removed from left
flywheel, it will be noted that this end of pin is a
taper fit in flywheel, the same as the other end, but
in addition is keyed. The purpose of this key is to
locate the drilled oil passage in crank pin so that
when wheels are assembled it will register exactly
with drilled oil passage in right flywheel.

11. Strip cylinders. Compress valve springs (use
manufacturer’s tool number 12053-30) and remove
split keys from ends of valve stems. Valve spring
collars, valve springs, valve covers and valves can
then be removed. It is customary to reassemble
valves in the same cylinders from which they were
removed; therefore, before removing, mark them in
some manner to identify them with front or rear
cylinder.

FITTING AND REASSEMBLING
ENGINE

Cleaning and Inspecting Parts

First thoroughly wash all parts and inspect them
for wear and damage. Clean out oil passages in
pinion shaft, right flywheel and timing gear case
cover, with a piece of wire, and compressed dair.
Clean dry shellac from crankcase center joint and
register with a scraper. Do this carefully to avoid
any deep scratches that may allow oil leakage when
cases are reassembled.

Clean outside of cylinder and head with wire
brush to remdve dirt, rust, etc., getting in between
cooling fins as much as possible. Scrape carbon from
cylinder head, top of cylinder around valves, top
of bore above ring path and inlet and exhaust valve
ports. When scraping carbon, be careful about .
deeply scratching or nicking cylinder and head joint
faces, as a deep_scratch may result in a leak. Blow
off loosened carbon, dirt, rust, etc., with compressed
air and wipe cylinder hore and joint faces with a
clean rag. :

Caretfully clean carbon from pistons. If a tool for
cleaning ring grooves is not available, sharpen end
of a broken ring to a chisel edge. Avoid scratching
or damaging sides of ring grooves.

Carefully examine all shafts and bearing races
for damaged and pitted surfaces and measure shafts
with micrometer for extent of wear. If any parts are
found with rough or pitted surfaces, renew them.



ILLUS. 21
MEASURING CYLINDER

Also renew races that are found worn .0005”” or more.
Renew any shafts that show any trace of wear
shoulder at sides of roller paths or are worn .0005”
or more,

Examine roller retainers for cracks and extent of
wear; compare with new retainer. If retainer backs
are worn thin or retainers are worn to any noticeable
extent otherwise, renew them.

Refinishing Cylinders Oversize and
Fitting New Pistons.

In reconditioning an engine, cylinders must be
accurately measured with micrometers for extent of
wear. By subtracting piston measurement from bore
measurement amount of piston-cylinder clearance is
obtained. (See Illustrations 21, 22 and 27.)

Bore measurements of a used and worn cylinder
should be taken Y2” from top of cylinder, in ring
path, measuring front to rear, where thrust faces of
piston bear. :

In connection with only a top overhaul, if cylinders
are not scored and are worn less than .002”, it is not
usual practice to refinish oversize at that time; this
operation is left to be done in connection with next
complete overhaul. However, in. this case, if the total
piston clearance is as much as .006”, new standdrd
piston or piston of the same oversize to which the
cylinder was last refinished should be fitted to reduce
clearance and effect reasonably guiet operation.

See “Emergency Piston and Ring Service,” Page 43.

If, in completely overhauling engine and putting
it in like-new condition for a long period of further
service, cylinders show more than .001” wear, they
should be refinished to the next oversize step and
fitted with new pistons.

When refinishing cylinders oversize, first add the
oversize step apparently required to clean up bore
to standard cylinder bore size; this gives the exact
size to which cylinder should be refinished; example:
2.745” (standard bore) plus .020” (oversize) equals
2.765” (size to which cylinder should be refinished).
Check carefully with accurate micrometers to be sure
of refinishing to this size. If this is accurately done,
oversize pistons furnished in various oversize steps
by the manufacturer will fit with normal clearance.

Pistons are reqularly supplied in the following
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oversizes: .005”, .010”, .020”, .030” and .040"”. Larger
oversizes up to .070” can be obtained on special
order. Oversize pistons have their size stamped on
head.

Cylinders can be refinished oversize either with a
hone only, or with a boring bar followed by a
finishing hone. In general practice only cylinders not
scored and not badly worn are refinished entirely
with a hone. Cylinders badly worn or deeply scored
are first rebored to nearly the required oversize and
then are finish-honed to exact size. When cylinders
must be rebored to beyord .070” oversize to clean
up, their oversize limit has been exceeded and
the cylinders must be replaced with new ones.

Valve Guides

Clean valve guides with reamer (manufacturer’s
tool number 12623-26) and check for wear and valve
stem’ clearance. Standard valve stem-valve guide
clearance is .0035” to .0055”. See Illustration 27.
Clearance should not be allowed to exceed .008”
before renewing guide or, possibly, both valve and
guide.

Valve guides are pressed into cylinders. Therefore,
when necessary to remove, they must be pressed
or driven out,

New valve guides, as supplied by the manufac-
turer, are reamed to correct size. However, when
guides are pressed into cylinders, they may close up
slightly; also, the ends may be burred. Therefore,
after new guides are in place, they should be sized
and cleaned up with reamer—manufacturer’s tool
number 12623-26.

After installing new guides, valve seats must be
refaced to true them with the new guides.

Valves

Before refacing valves, clean carbon from valve
head and stem, using a knife and wire wheel—never
a file or other hard tool that will scratch or nick
metal. Polish valve stem with very fine emery cloth
or steel wool. Check the valve stem for excessive
wear; standard valve stem diameter is .339” to .340”.
If valve is warped, this will be indicated when face
is reground.

Valve face angle is 45° and valve refacing grinder
must be adjusted exactly to this angle. It is important
not to remove any more metal than is necessary to
clean up and true valve face. If grinding leaves edge
of valve thin or sharp, valve should be discarded;
a valve in this condition does not seat normally, will
burn easily and may cause pre-ignition. There is also
danger of cracking.

If end of valve stem shows uneven wear, it should
be trued on valve refacer, using V-block provided
for that purpose.

Valve Seats

Valve seats, like valves, are subject to wear, pit-
ting and burning and should be refaced with cutter
or grinder each time valves are refaced. Be careful
that no more metal is removed than absolutely nec--
essary to completely clean up and true valve seats.

As valves and seats are refaced from time to time,

‘he valve seats widen and valves seat in lower posi-






