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OPERATORS HANDBOOK & PARTS CATALOG

FRANKLIN MODEL 4AC-139 AIRCRAFT ENGINE

Thia handbook 18 intended as a practical working manual
for the guldance of ownera and mechanics in operating,
servicing, and maintaining Franklin airoraft engines.

Obviouely, it 1e imposaible to cover every operating
eventuallty in detall; however, should any problem arisge
which presents the need for special handling, or which
requires special information, oontaot the nearest Franklin
Parts ang Service 8tation, or the factory for instructions.
Your inquiry will receive prompt, courtecus attention and
an immediate reply. A list of Franklin Parte and Bervice
Stationa appears on the opposite page.

When you contact your Franklin Service Station or faotory
concerning parts or service, please give the engine number,
THIS IS IMPORTANT. It will insure prompt; accurate service
and prevent undue dslay.

Vhen returning parts to your Franklin Service Station or

the factory, attach tag to EACH PART, with your name, ad-
dregs and ENGINE NUMBER from which the part was removed,
together with the date of your original letter in reference
to the part in question. This will asaure the speedlier
handling of your service request. Also, when shipping parts -
to the factory, be sure they are shipped prepald.

In the event of fallure of any englne part, do not attempt
répalrs without factory permission if any adjustment is
expeoted.

Ve suggest that you study thie handbook thoroughly. Strict
adherence to the instructione and recommendations it contalns
will assure you a high degree of esatisfaction with the per-
formance of your Franklin alreraft englne.

NOTE: The publication date of thle operator'a handbook lis
Anril 25, 1945,.1ts contents supersede all previous in-
structions, clearance data, and parts prices which may have
been igsued on Franklin Alrcraft Engine, Model HAC-199.
When and if changes are made ln the data contained in thils
handbook, currently dated replacement sheets for insertion
in your manusl will be made avallable,



WRRRANTVY

Alrcooled Motors Corporation warrants each new Franklin
engine or part to be free from defects in materiasl and
workmanship, when properly installed, serviced and used
under normal conditions, for ninety EQO) days, or ipn no
case to exceed fAfty (50) houre of operation, after the
shipment of each engine or part from its factory.

Thie warranty is limited to replacing or repairing at
ite factory, any part or parts whioh have been returned
to 1te factory with transportation charges prepald and
whioch, ln the opinion of Aireooled Motors, are defective.

This warranty is expressly in lieu of all other warrant-
ies and representations, expressed or implied, and all
other obligations or liasbilities on the part of the Alir-
csooled Motors Corporation.

This warranty does not cover any labor charges for re-
placement of parts, adjustments, repalrs or any other
work done on Franklin aircraft engines or partas.

Thie warranty shall not apply to any engine or part which
8hall have been repalred or altered ocutseide of its factory
in any way so as, in 1ts Judgment, to affect ita operation,
or which has been subject to mlsuse, negligence or acci~
dent, or which shall have been operated at a speed exceed-
ing the factory rated speed.

Aircooled Motors Corporation makes no warranty with respect
to ignition apparatus, ocarbureters, instruments or othar
trade acoessories, - inasmuch as these are usually warranted
apecially by thelr respective manufacturers.

Alreooled Motors Corporation reserves the right to make any
changes in prices or speocifications of engine or parts,

without notice and without incurring any responsibility
with regard to engines or parts previously 80ld or replaced.

ATRCOOLED MOTORS CORPORATION

Syraouse, New York



SPECIAL NOTICE

MODEL DESICGNATIONS ARE AS FOLLOWS

85 H. P- Bt’ 2%0 R. PQ u.
4AC-199-D2 Comp, Ratio 6.3 to 1 dual ignition

4AC~-199-D3 Comp. Ratio 6.3 to 1 dual ignition
with starter and generator

90 H.P. at 2500 R. P. M.
4AC-199-E2 Comp. Ratio 7 to 1 dual ignition

4AC-199-E3 Oomp. Ratio 7 to 1 dual ignition
with starter and generator

At the faotory an acourate record 1s kept of every engine
shipped. It is eassential that the operator or service
gtation eend us 8ll of the symbole as well as the serial
number of the engine in question, when ordering parts, or .
requeating information. From these symbols and the eerial
number, we can readily determine the horse power, ocompres-
sion ratio, type of plstons, and capacity of the oil pan,
a8 well as other pertinent information, which permits us to
render fast, acourate service.
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Specilicats

FRANKLIN MODEL 4AC-199 AIRCRAFT ENGINE

TYPE: Fowr cylinder, overhead
valve, direct drive
horizontally opposed,
air cooled.

APPROVED TYPE CERTIFICATE ..... . No. 226
SYMBOL RAT ING

4AC-199-E2-E3 90 H, P. @ 2500 R. P. M.
44C-199-D2-D3 85 H., P. @ 2500 R. P. M.

BORE .u:caemema sy aus i %8 GleTEITEE B y 1/ue

STROKE e v ssansnnnsnsnenensnss . 3 1/2

COMPRESSION RATIO ......:.v0..n . 7 tolor 6.3 to 1l

PISTON DISPLACEMENT ........ veso 199 Cublc Inches

FUEL (Recommended) ...... seseass 6.3:1 Ratio, 73 octane or better

:1 Ratio, 80 octane or better
AFD Method Aviation (Gasolins
containing not more than 1 c.c. of
lead per gallon)

OIL RECOMMENDED .v.ivenvensvonnas SAE 20

OIL PRESSURE ........... veeessss 35 to U5 pounds

OIL TEMPERATURE (Safe Maximum).. 2409

OIL CONSUMPTION (Rsted Power)... 1.8 Oz. per hour

OIL SUMP CAPACITY ....0000000... 2 8lzes of pans are furnished, of
5 and & quarts capacity.

CRANKSHAFT ROTATION ....e«ss+... Oounter-clockwise, facing
propeller

VALVE CLEARANCE ..vvevsvnvnnnsns . .040 (no oil in 1ifter, fully
depressed)

FIRING OBRDER i s vevionie s s8¢ soame s Dedi2u}

MAGNETO wevevsnannnns veevseveess Eigemann

SPARK ADVANOE .............00. .. 28°

SPARK PLUGS ocsssavuisssasns ... Champion J-10
CARBURETOR ...cvvvenvnnncancsas . Marvel-Schebler, MA-3F

F
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PART 1

ENGINE DESCRIPTION

CRANKCASE: The crankcase is8 & two-plece casting of high strength
gluminum alloy, with removable top cover and oll pan, allowing
ready inspection of, and access to oonnecting rods, connecting
rod bearings and other internal working parts.

The crankcase hasthree main bearings, the two front ones being
extra wide.

Both camshaft and main bearinge are of the interchangeable, ateel
back, precision type, Oamshaft bearings are babbitt lined while
crankshaft bearings are oopper lead lined.

Propeller thruet ls taken by washers on both sides of the front
main bearing saddle so design permits either traotor or pusher
operation,

Cast on the orankcase are four bosees, designed to allow various
types of mounting brackets to be bolted on the case. This
arrangement allows the plane manufacturer considerable latitude
in hle installation deslign, and insures a llight yet extremely
rigid mounting, permitting removal of engine without dismantling.

CRANKSHAFT: The one plece, alloy steel forging, four throw,
three bearing crankshaft is counterweighted aas well as statically
and dynamically balanced. It is drilled for lightness and to
provide pressure lubrlcation of all bearings. Furthermore, the
propeller hub inner flange is forged as an integral part of the
shaft, which extends 3-21/32" beyond the inner flange, so as to
provide full bearing support for the propeller.

This type of construction eliminates many propeller hub assembly
parts, and propeller trackage difficultlea,.

CAMSHAFT AND TIMING GEARS: The camshaft is a one-plece steel
forging. The eight hardened cams provide a firing order which
insures maximum smoothness.

The camshaft gear is of "Celeron® with an aluminum rim while the
crankshaft gear 18 of steel.

CONNECTING RODS: Alloy steel, drop forged oconnecting rode are

of conventiocnal design with a bronze bushing pressed in the piston
pin end. The big end 18 fitted with a steel back precision type
copper lead bearing, and is drilled to throw o1l epray on the
cylinder wall and piston pin. In order that oll spray may pro-
perly lubricate the pilston pin, three holes have been drilled



through the bosses and bronze bushing.

PISTONS: The pistons used in the Franklin HAC-199 series

engines have recently been developed by the ever-progressive
Franklin Engineering Department., These pistons are cast of
carefully selected, ailrcraft quality, aluminum alloy, and contaln
an alloy steel strut that controls expansion of pistons within
extremely narrow limits, permitting piston clearances of ,003

of an inch, without the slightest danger of plstons selzing.

This feature gives Franklin englnes greater efficlency, longer
cylinder, plston and ring 1ife and eliminates piaston slap.

Piston pins are of the full floating type. Perfect Circle
Piston Rings are used as follows: - one type "200" in the upper
groove, one type "70" in the middle groove and one type "35"

in the lower groove.

VALVE MECHANISM ASSEMBLY: Eaoh oylinder 1s equipped with two
alloy eteel overhead valves, steel or iron valve esats, and alloy
iron valve guides.

Valve springs are made of the best grade Swedish wire, 100%
magnafluxed.

Valve rockers are force-feed lubricated; oil spray in the
gover lubricates the valve atems, guldes and springs.

OYLINDERS8: Cylinder heads are aluminum alloy, screwed and ahrﬁnk
on ircn alloy barrsls, Heads and barrels have generous cdooling
fins.

OIL RESERVOIR: The oil reservolr 1s an aluminum pan, held to
the bottom of the engine with 21 cap screws, and may be elther
5 or 8 quarte capacity. Being a wet sump engine, 1t requires
no extra tenks or plumbing for the oil system. ;

HYDRAULIC VALVE LIFTERS: Wilcox-Rich hydraulic¢ valve lifters
operate automatically and eliminate valve adjustments between
top overhauls, They are controlled by engine oil pregsure and
compensate for the expansion of cylinder and valve gear up to
.200 backlash.

LUBRICATION SYSTEM: The oil pump ie of the unit-gear type, in-
corporating unusually wlde gears. The oll pump cover incorporates
the o0ll pressure relief unit. The spring is so calibrated as to
give the required oil pump preseure without adjustment.

011 is pressure-fed to the hydrsulic valve lifters, main bearings,
connecting rod bearinge and valve rocker mechanlisms, Valve

gstemsg, guldes and springs are lubricated by spray, from rockers.
Cylinder wells &nd plston pins are lubricated by oil spray from
holes dr-illed 1n the big end bearing of the connecting roda.
Timing and accessory drive gears are continuously bathed in oil,



The oil pump pressure relief valve is located in the pump
casting and 1s set at the factory to glve correct oil pressure
of 35 to 45 pounds,

The o0il strainer is located ingide the oll pan at the inlet to
the o1l pump. The oil level gauge is located in the lower right
rear of the corankcase,

CARBURETION: The carburetor is of the up-draft type. The
gasocllne vepor mixture from the carburetor passes through the
dlstributing zone which ls cast in the oll pan. The distribu-
ting zone is bathed 1n o0il; vepor mixture is thus warmed, eand
at the same time the oll temperature 1ls deoreased.

Individual inteke pipes connect the intske port with the dis-
tributing zone. Primer conneotions are provided to facllitate
cold weather starting.

IGNITION: The engine ls equlpped with dual magnetos fitted
with impulse starter couplings, assuring easy starting under
all conditions.

TEST: Each engine 1s carefully run-in, inepected and thoroughly
tested at full throttle - under full load, before being ahipped.
¥hen shipped from the factory, it is ready for installation and
operation.




PART II

INSTALLATION

SBECTION 1., - UNPACKING FRANKLIN ENGINE

Franklin alroraft engines are shipped in standard Franklin
crates, exoept for the carburetor, which is detached and
packed separately 1in the crate. Each engine 18 equipped with
all aoccessorles ready to install in the alrpleane. Each engine
1s fastened in the crate by means of bolts through the regular
mounting lugs.

After taking off the top lid of the erate, the englne 18 re-
moved by aimply looesening the four bolta which hold it to
the bottom of the orate.

The o1l sump has been drained and the various oil holes plugged
before shipment. Naturally, a certain amount of o1l will re-
main in the oll galleries and in the hydraulic lifters, because
it 1ls impoesible to remove all of the oil unless the engine ls
totally diemantled.

SECTION 2, - MOUNTING

The engine instsllation disgram (Fig. 1) shows a typilcal engine
mounting. It applies to the model covered in this handbook.

It will be noted that the englne 1is bolted to the mounting at
four points. Elght rubber blscults are supplied to lnsulate
the engine from the mount at these four points.

If, for any reason, it 1s necessary to remove the engline from
the shlp, care must be taken when replacing 1it, to see that the
rubber blascults are in good condltion st eaoh mounting point,
in order to insure proper alignment of the mounting lugs and
even tension on the crankcsse.

SECTION 3., - FUEL SYSTEM

The Marvel-Sohebler MA-3A aircraft carburetor ies used on Franklir
6AC-264 and 6AC-298 Alroraft Engines.

The gasoline inlet boss on the carburetor carries 1/4" pipe
tap. To eliminsate any possibility of foreign matter entering
the carburetor, a commerclial type gasoline strainer should be
used between the gasoline tank and the carburetor,

The gasoline line is supplied by the plane maker. However, in
special inatallations care should be taken that a pipe of at
least 1/% inoh inside dlameter be used. Copper tubing le not
recommended because of poessidble fatigue failure,

The shut-off ocock should be installed as c¢lose to the carburetor
as possible to ellwinate any poesibllity of vapor-lock troubles
during hot weather,



SECTION 4. - OILING SYSTEM

A 5/8% - 18 8AE thread-tapped hole 1s provided at the
bottom of the oll pan alongaide the carburetor for con-
necting the o0il temperature gauge bulb.

011 pressure geuge connection is loocated on the dby-pass plate at
the left front of the orankecase and is 1/8 inch pipe thread.

SECTION 5, - IGNITION SYSTEM

The Eisemann Magneto is standard equipment.

It 18 recommended that extreme care be used when installing
the magneto grounding wire whisch runa from the magneto
breaker cap through the switch to the engine mount. This
is to prevent any premature starting of the engline, whiloch
might ooour should the wiring be faulty. The magneto is
shorted through this wire when the ignition eswitch is in
the "off"® position.

The Eiaemann magneto is equipped with an impulse coupling which
retards and intensifies the agark. This assures ecasy atarting
ae the crankshaft is turned slowly.

The magnetos should be removed and thoroughly inspected
at each top and major overhaul period, speclal attention
being given to the weilght pins in the impulee couplings.

SECTION 6. - MOUNTING TEE PROPELLER

An unusual feature of the Franklin alroraft engine, 1s

the faot that the propeller hub is an integral part of the
orankshaft. This design eliminates many hub assembly partes,
permits of easy mounting and removal of propeller, and as-
gsures proper propeller tracking.

The propeller is mounted by simply backing the propeller on

to the orankshaft up to the rear propeller flange, which is
forged on to the shaft, affixing the front duralumin plate,
paseing the bolte through the front plate, propeller and

rear flange and tightening the bolte in place, If care ie
used to tighten the bolts evenly, proper trackage will result.
The tipse of the propeller should track within 1/8",

To remove the propeller, eimply remove the propeller hub
bolts and pull the propeller off,



Another precaution to observe when installling the propeller
is to locate it relative to a particular cylinder, so thet
a man starting the engine will be able to pull 1t through
compresslon in & normal manner.

Any propeller of approved design may be used on Franklin
ealrceraft engines., It should load the englne sufficlently
so that the full throttle R. P. M. do not exceed the C, A.
A. rated speed during take-off and climb,

However, a propeller should never be used that overloads
the engine excesslvely as then the englne would not be able
to deliver rated power.

If a wooden propeller 1s used and for no apparent reason

the englne does not turn up to rated power, the propeller
should be cheocked for warpage. If warped, the propeller

griould be replaced by a new one of the same deslgn.

Engine must not be operated at any time above reted speed
even though in level flight full throttle speed mlght
exceed rated speed by as much ag 350 R. P, M. on some types
of airplanes. If the englne speed rises above rated speed,
PULL BACK THROTTLE UNTIL IT DOES NOT EXCEED RATED SPEED,




PART III

GENERAL OPERATION

For all-around eatisfaotory operation, it ie essential that
the engine be correctly installed in the airplane and properly
maintained, and - ge with all engines, it is of utmost import-
ance that a %ood quality fuel and lubricating oil be used at
all times. 0 insure trouble-free operation, it is eseential
that both gasoline and lubricating oil be free of dirt, grit,
dust or foreign matter of any kind.

SECTION 1. - FUEL

A good quality of gasoline should be used and oare should be take
that the fuel oontains no water or foreign matter, If there is
any doubt about the oleanliness of the gasoline, it 1a advisable
to atrain it through a fine gasoline soreen or chamolis before
using 1it,

SECTION 2. - LUBRICATION

A, The importance of using a good quality lubricating oil

in the Franklin engine, or in any other engine for that matter,
cannot be over-emphasized. We have found that in the long run
the very best lubricating olle result in lower maintenance ex-
pense.

It is essential that the oll be of the ocorreot viscosity,

SAE 20, that it be free from corroslve constituente which

might cause pitting of the bearinge and other important parts;
and that 1t have the proper low pour point 8o that starting and
warming up will be easier on the engine in cold weather.

The proper oil level should be maintained at all times. (See
"SBpecificatione").

When necessary to measure the oll simply unsorew oll level gauge,
¥hen replacing be sure to seat firmly.

The use of improper oil may result in high oil temperatures

and oll oonsumption, low oil pressure and the formation of
considerable ocarbon and sludge. Excessive carbon is ueuvally
the ocause of sticking valves and rings, soored platons, ologged
0il lines and strainers. It will aleo oclog hydraullo lifters,
rocker arms, etoc.

No particular brand of lubricating oil ie recommended by
Aircooled Motors Corporation. ¥We do recommend that a high
grade 8.A.E, 20 oil be used.



B. RECOMMENDED OIL CHANGES

While any number of Franklin engines have operated over 100
hours satisfactorily without the oil being changed, it ie not
recommended as & general practice. It is suggested that for
the average operator the oll be changed every 25 hours unleas
service experience indicates otherwlse.

To drailn the oil, eimply remove the plug at the rear end of the
cil pan.

To clean the oll strainer, remove the oil pan and take out the
two cap screws which attaoh the o0ll pump inlet elbow to the oil
pump proper.

NOTE On later type oll pan, an oil pump 8creen inepection
plate has been inocorporsted €0 that it 18 unnecessary to re-
move 011l »nan to inspect o0il pump screen,

The olil pan should be drained while hot, as more of the oil will
then drain out of the system. Clean oil cans should be used
when filling the engine with fresh 0il. The o0il should not be
left standing uncovered because forelgn matter may thus get into
the engine and cause considerable damage.

The oil pump and screen should be ¢leaned at intervals of ap-
proximately 100 hours. This is beat done as follows:-

l. Warm the oll thoroughly in flight,

2. Drain the oil from the engine.

3. Remove all the sorews from the oll pan and remove
the pan. This exposes the oll pump for inspection

and permits the removal of the oll soreen eldow,
to whioh oll pump soreen is attached., BEE ABOVE NOTE

When the oll pan has been removed, the interior of the engine
should be inspected for sludge. If thie inspection showe an
undue amount of sludge on the wallas of the crankcase, it ia
recommended that the pump be installed, pan put in place again,
and the engine run for 20 or 30 minutes with a low viscosity
01l, such as SAE 10; then drained while hot, followed by another
inapection of the lnterior of the engine.

The cleanlinees of the interior of the engine is a very important
fasctor in prolonging its life. It ie impossible to prevent the
formation of some sludge and grit after many hours of operation.
However, it should be removed as often as practical in order to
prevent serlous englne wear,

C. TOP CYLINDER LUBRICATION MAY BE USED

The chief purpose of top cylinder lubrication is to prevent
excesslve wear on the contact surfaces of the upper portion
of the cylinder walls, rings, pistons, valve guldes and stems.

8
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Franklin engines ae a general rule do not require the use of
top cylinder lubricants inasmuch as they are equipped with &
poaitive preasure lubrication system to the entire valve
mechanism; however, the occasional use of a top oylinder
lubriceant will tend to prevent the accumulation of sludge on
the internal parts of the cylinder assemblies and, therefore,
prolongs the proper functioning of the component perts.

The simplest method of applying top oylinder lubricent 1s to
mix 1t with the gasoline in proportions recommended by the
makers of the lubricant.

D. MAGNETO LUBRICATION

EISEMANN MAONETO: The 15 m/m open-type ball bearings at each end
of magnet rotor and two &/8 closed-type ball bearings on die-
tributor shaft are packed with a high-melting acid-free grease,
The faotory appliocation should last for at least 500 hours under
normal operating oconditlons.

Apply one drop of medium grade crankcase ocll to breaker cam
wick after each 500 hours of operation.

SECTION 3, - STARTING

FRANKLIN ENGINES ARE EQUIPPED WITH MARVEL CARBURETORS and are
easy to start when the correct procedure is used.

In hot aummer weather, priming ie unnecessary. The englne will
ordinarlly astart after being pulled through two or three
revolutions with the throttle cracked slightly - Just off idle.

Furthermore, in the fall and spring when the engine has been
running for less than an hour, previous to the time of etsrt-
ing it will also start without any priming.

If the engine falls to start in hot weather, it 1s usually

due to overloading. In other words, there may be too much

rew gasoline in the cylinders. This can be detected by a dull,
hollow explosion, - or by a conslderable amount of gasoline
dripping from the cerburetor drain. This can be remedied by
turning the swltch to the "off" position, opening the throttle
wide and cranking the engline backward slx or geven revolutlons,
Then orack the throttle, turn lgnition switch to Yon" and start
the engine.

If the englne has any tendency to kick or atart while being
pulled through with the switch in the "off" poeition, it 1is
an indication that the wiring has falled aomewhere in the
gwitch circuit of the magneto; 1. e., primary connection,
awitch or awitch to ground.

Sstandard equipment on SAC-264 and 6AC-298 Franklin engines in-
oludes elestric starters and generatora, Starter inoorporates



Bendix type drive and sclenoid starting switch, B8Bwitch button
will usually be mounted in a convenient place on the instrument
panel. Follow the eame procedure as when hand cranking. In
warm weather 1t will in most cases be unnecessary to prime the
engine, Simply crack the throttle, turn on ewitch and push the
starter button.

Whenever 1t is necessary to prime the engine, regardless of
the type of carbureter, the number of priming strokes required
is governed by temperature, the type of gasoline, and whether
or not the engine has been recently run. In other words, the
extent of priming should be governed by experlence and varies
somewhat with dlfferent englines.

In extremely cold weather, it is advisable to drain the oil
from the crankcase at the end of the day's operations. Before
starting the engine, the o1l should be heated, then poured into
the engine, and the engine started immediately, before the oil
has a chance to become cold.

SECTION 4, - HARD STARTING

An englne in good condition should start promptly, regerdless
of the air temperature, provided the preceding instructions

are carefully followed. If, however, the engine fails to start,
check the following: All controls for proper functioning,
carbureter stralner and fuel line for dlrt and water, wiring

for loose connectione, broken insulation and cleanlinegs and
spark plugs and breaker points for condition and gap settings,
(See Part IV, Section 2, "25 Hour Inspection.") The improper
functioning of one or more of these items is usually the cause
of the difficulty.

If the engine has seen conslderable service, and all of these
items function properly, it 1s an indlostion that a top over-
haul is needed. (See Part V, "Top Overhaul")

SECTION 6. -~ WARMING UP TEE ENGINE

After starting, run the engine slowly (600 to 1000 RPE) in
order to werz 1t up gradually until the oil temperature has
reached 90 to 100 degrees F. In extremely cold weather it
may not be poseible to reach this temperature. The oil
pressure 1s also a good indication of operating temﬁerature
of the engine. In other worda, if the pressure is 40 to 45
pounds maximum, it is safe to fly the ship.

Do not operate the engine at full throttle on the ground any
longer than neceasary. Continued running under theae con-
ditions may overheat the engine. Revolving propellers do not
cool alroraft engines adequately while running on the ground
for long periods at full throttle.
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The engine should be thoroughly warmed with the altitude
mixture control in the "Full Rich" position, It should
remain in this position during take-off and c¢limb and
at all times during flight when the aship ig below an
altitude of 3,000 feet. Upon reaching an altitude of
3,000 feet, and if 1t 1s desirable to galin more alti-
tude, the throttle should be placed in the "Full Open"
position and the altitude mixture control manipulated
slowly and left at that position at whioch the engine
reaches 1ts maximum R. P, M. Then the throttle may be
olosed sufficlently to bring the engine back to the
normsl R. P. M. for this particular maneuver or oruls-
ing. During the descent, the mixture ocontrol should
be olosed or placed at the "Full Rich" position.

We wish to stress the importance of the Judicious use
of the altitude control, The improper use of this
device may well cause burned and warped valves, piston
fallure and combustion chamber ocorrosion or even power
pl&nt failure.
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SECTION 6. - OIL PRESSURE

01l pressure should register lmmedistely after starting. If
there is no indication on the oll pressure gauge after 15 to
20 geoconds, stop the engine and check the oil supply. Do not
continue to run the engine unless normal oil pressure is ob-
tained. The normal oil pressure may be slightly higher in
¢o0ld weather, though it should not change much more than 20%
from the normal (35 - 45 pounde). In other words, it should
not drop or increase more than 7 to § pounde in continued
flight. If the oil pump does not deliver proper preasaure,
elther the oll pump relief valve plunger 18 stioking or the
clearance on the main bearings 1s excesaive.

SECTION 7. - STOPPING ENGINE

Always allow the engine to idle for a short time after running
at full throttle before turning off the ignition switah, in
order that the "cooling off" may not be too rapid,

SECTION &, - IDLE ADJUSTMENT

The engine should idle between 500 and 600 RPM, Slower 1dling
epeeds may permit the engine to stall in long glidea in cold
weather. This idling speed should be obtained by adjuating the
adjusting lever stop screw on the carbureter, not by turning
the idling mixture adjustment screw on the carbureter.

However, if the engine still will not 1dle properly, an adjust-
ment of the idle mixture screw may be necessary. Turning the
idle screw clockwise makes the mixture leaner.

For easier starting in cold weather, it may be necessary to
enrich thie i1dle adjustment by turning it counter-clockwlse,.

SECTION 9. - TREATMENT OF NEW ENGINE

Careful treatment of & new engine will prolong ita life. Every
Franklin airoraft engine 1as run in for approximately seven hours
after i1t has been assembled at the factory, but in order to in-
sure long life, it is suggested that during the next 25 hours
of operation, it not be run at full throttle any longer than

is necessary.

If the engine is inoclined to be stiff, 1t ia advisable to use
top cylinder lubricant in the gasoline dQuring the firat 25 hour
period, Some owners prefer to change their oll frequently
during the firet 25 houre. This procedure has the effect of
fluahing the engine which is deeirable. Under no ciroumstances
use oll having a SAE number 1n excess of 20 in a new engine.

IMPORTANT : - The flrst 25 to 30 hours of eervice are the most
important in the l1lfe of an engine. When an engine 18 carefully
run in during this period, it will invariably operate longer

without requiring major service work.
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PART IV
MAINTENANCE & INSPECTION

Franklin engine design incorporates the most modern features
of engineering and construction. Each englne is sturdily
built of high quaelity materials and workmanahip. Like any
other well built piece of machinery, it will repay proper
treatment and attention with the utmost satisfaction in per-
formance and operating economies. To obtain this satlsfaction,
it should be properly operated, malntained and inspected.

That 1s the owner's responsibility.

SECTION 1. - TEN HOUR INSPECTION

Remove and c¢lean gasoline strainer. When replacing the

glaes bowl, be sure to get all the alr out of the gas line

by firast fastenlng the glass bowl loosely, so that when the
gas i1s turned on it will leak out. Thie flow of gasoline

will force all of the air out through the gascolator and
obviate alr lock, As the gasoline begins to overflow, tighten
the bowl so as to atop the gasoline leak.

Wipe off epark plugs and ignition cables at frequent inter-
vals, removing dirt and soot which might well cause a short
circult.

Inspect ignition cable terminals at both the aspark plug
and magneto to see that they are clean and tight.

SECTION 2, - TWENTY-FIVE HOUR INSPECTION

Many owners prefer to drain the oil every 25 hours, whioch is
good practice and is recommended.

We suggest that the oil, after being drained from the crank-
case, be strained through a 20 mesh, or finer screen, to make
certain that no metallic particles are present. The presence
of metallic particles servee as a warning that some part in
the interior of the engine requires attention and poseible
replacement,

Cheock and lubricate controla in order to make certaln that
they operate through the full range without binding.

Check and clean spark plugs. @Gaps should be set to approx-
imately .020 for the J-10 Champion plugs. Standard speoli-
fications of Franklin airocraft engines ocall for the use of
Champion J-10 spark plugs.

Extreme care should be exerclsed to prevent the poselbllity
of strivping the thread in the aluminum alloy cylinder head
when the spark plug is tightened in position. In other words,
do not tighten the spark pluga exoessively.
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Check all high tenslon cables and terminals, If elther
terminal is corroded, the cable assembly should be replaced.
It ie aleso very important that the insulation on the cable

be in good condition, otherwise a high tension spark might
Jump from the cable to the engine, thus causing it to misfire.

Check propeller track.

Check the breaker points in the magneto every 25 hours.

SECTICON 3 - ONE HUNDRED HOUR INSPECTION

At this point, after making the customary 25 hour inspeoction,
the followling additional inspectlion is recommended.

Remove the valve covers and check the valve guides for wear,
This 1s done by pressing over on the slde of the spring with

g screw drlver to eee how much they move back and forth.

Excess clearance on the guldes means that the valves cannot
seat properly, because the action of the rocker arm will push
the valve sidewlise in the gulde. Furthermore, the excess
cleargnce around the exhaust valve stem will permit the exhaust
gas to push off the lubrication on the stem and result in ex-
cegglve wear,

Excessive olearance on the inteke stem means that the englne
wlll recelve excess air at this point. This wlll cause too
lean & mixture and will result in increased c¢ylinder head
temperature, warped valves, etc. (See Part VII, "Table of
Fits and Clearances®.)

Remove, dismantle and clean the carburetor thoroughly. Dirt
in the carburetor may prevent the engine from turning up
properly or might cause a forced landing.

It 1s recommended that this ,work be done by an experlenced
carburetor man, however, the average mechanie, 1f he ls care-
ful, can do a satisfactory job. It is extremely important

to remember that in cleaning the carburetor Jets, they should
be blown out with air - not cleaned with wire - as the Jets

may be made oversize, with the result that the carburetor would
not meter properly.

Clean out all gas lines, strainer, etc. It 1s desirable to
remove the gas tank shut-off in the tank and clean the small

strainer which igs attached. The gas tank should be washed out
with olean gasoline in order to remove any trace of sediment.

Remove and thoroughly clean the oll soreen,
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PART V

TOP OVERHAUL

SECTION 1. ~ NEED FOR TOP OVERHAUL

¥hile in many cases top overhaul may not be requlred between
major overhsasul perliods, good practice indicates that & top
overhaul every 250 hours will insure continued maximum per-
formance and operating economy.

The following inspection and adjustment should be made before
revving up" the engine to full throttle on the ground in order
to determine the poesible need for a top overhaul:

A, Bee that spark i1s set at the correct position.
Bettings are given with specifications in
front of book and on the name plate attached
to the englne.

B, Check over the variouns items covered in the 10,
25, and 100 hour checks.

C. See if the carbureter throttle lever opens the
throttle valve all of the way when ggsinst the
forward stop.

D. Whlle the engine is cool and ignition switch
is off, test the compression of each c¢ylinder.
A good plan 18 to have one person turn the pro-
peller slowly, while another listens for blowing
valves 1ln the exhaust ports and through the car-
bureter inlet. This test should be made with the
throttle wide open.

E. After oheoking as above, and making any necessary
adjustments, start the engine and warm it up until
the temperature of the oil is spproximately 100
degrees F., - then open the throttle and note the
maximum RPM, ® If the engine does not turn up to
required minimum speed with proper propeller attached,
it is possible that a top overhaul 1ls necessary.

¥ Tachometere should be checked for accuracy from
time fo time.

SECTION 2, ~ TOP OVERHAUL

The top overhaul of the Franklin airoraft engine is easlly
acoomplished without removing the engine from the ship.
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First, place the ship in a clean, protected spot free from
dust and dirt, Take off the cowling over the engins and then
remove the air housings. The engine should then be duated off
wlth ocompressed s=ir, 1f possible, then washed completely with
gasoline and a brush.

After taxing out the spark plugas, remove the cylinders from
thhe engine, This 1ls more easily accompllshed by first re-
moving the valve lifter rod tubee with special puller list-
ed in parte catalog, The oylinder will probably require a
gentle rap with a wooden hammer in order to break the gasket
loose from the orankcase,

The cylinder should then be slightly raigsed from the orankcase,
taking care to see that the piston, &8s it emerges from the
eylinder, does not drop down and hit the orenkoase, causing
poselble injury to the crankcase or plstons. Immediately after
removing cylinders, it i1e advisable to remove the propeller.
Otherwise, if the propeller is turned while the cylindere are
off, the pistons or orankcase may be damaged.

Sorape all carbon from the interior of the e¢ylinder head while
the valvee are still in place. This will protect the valve
seats, thus eliminating the posaibllity of damage to the surfaoce
of the geat.

To remove & valve place & wood blook 7 inches long inside the
oylinder and rest the whole on a bench so as to support the
valvea, Using tool No. 11258 depress the valve springs and
remove the split conse, Remove washers, springs, and retain-
ing rings, The valves may then be pushed into the oylinder,

Clean 21l parte with gasoline end inspect the valves and magnsflux
for cracke, burning and stem wear, Aleo examlne the valve geats
carefully for cracks and burning.

Do not re-face the valve seats unlesge absolutely neceesary as
a re-faclng operation sometimes removee more material from the
seat than is required. However, in the case of badly burned
seata, re-facing 1s essential. It may even be neceesary to
inetall new seats., If 80, the cylinder should be returned to
the factory becauss these valve geates are shrunk into position,
an operation reguiring tools which are seldom avallable in the
field. (See Part VI, Section 2F, last paragraph, for eylinder
exchange. Also refer to Parts Price List.)
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Before re-seating the wvalve, the valve guide should be inspected. If
more than ,004 wear i1s found, the valve guide ahould be replaced because
it is impossible to properly seat the valve 1f the valve guide has
excessive clearanoce.

For the method of changing guides, ses instructions in Part VI, Beotion
2F, "Cylinder Aaaemblnq. ’ ’

If it is absolutely necessary to reface the valve seats, two reseating
cutters must be used - a 30° x 1-15/16" cutter for the intake aseats and
a 45° x 1.1/2® ocutter for the exhaust seats, The pilot bar should be
of 3/8" Aiameter for both intake and exhaust valves.

If cutters are employed, remember that they should be used sparingly.
If extreme oare 1s not used, they will remove an exoesaive amount of

metal. Furthermore, oare must be taken to see that they cut evenly.

Otherwige, the seat will be wavy and will require an excessive amount
of hand-lapping to remove the wave.

As previously mentioned, the re-seating operation of the valve seats

is one which must be done with a great deal of oare, because an extra
wide valve seat means that the aluminum whioh i8 rolled over to help hold
the @eat in position is ocut away. This means that the seat has nothing
but a shrink fit to hold it in poseition., If the aluminum is out away,

it will be necessary to install new valve aeata.

The oarbon should be carefully cleaned from the valves, care belng
taken not to soratoh the seats. It 1s alsgo important to use emery
oloth not ocoarser than No. 150 on the valve steme, since ooarse cloth
tenda to remove the gloss from the stems together with the surface
hardening produced by many hours of operation on the engine.

If the valvea are burned, pitted or grained, intake valves should be
refaced to a 30 degree angle, and exhaust valves to a 45 degree angle.

After rofaoing the valves and seats, they should be lapped-in by using
a very fine grinding compound: A final oheok for leaks should be made
by pouring gasoline in the ports - or with air pressure directed to the
oombustion ohamber,

VALVE BPRINGS

Valve springs should be carefully examined for oracks after they have
been thoroughly ocleaned with gasoline, After they have been installed,
they ahould be checked for loading.

The valve springe, when assembled to the cylinders, should sup-
port 50 to 60 pounds when the valve ls on its geat. If the

aoring veight doee not support at least 48 pounds, the spring
should be removed and wsshers placed under the spring 1n suf-
ficient numbers to bring tension up to the required limits. A
weak spring tends tc cause uneven firing under part threttle
operation, while more then 60 pounds tends to overload the
hydraulic unit, If & thickness of more then two 1/16" washers 1e
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needed to bring the spring to the necegsary tension, it means that the
spring has weakened to a point where 1t must ba replaced.

For oylinders machined with 1/8" deeper valve spring recess and equipped
with 3/32" longer valve springs, the valve eprings éhould support 50 to

pounds when the valve is on ite seat, O0ld recesses are 25/32% Qeep
and the new are 27/32% deep.

Dampers in the older valve springs (1-27/32% long) ahould be 31/32" long.
If any are found to be longer, they ahould be ground off to proper length.,
Dampers in the later type springs (1-15/16" long) should be 1-1/&" long.

Rﬁaty gsprings should all be replaced because they are apt to craok
through and breakx, NOTE SEE BULLETIN NO. 23.

CYLINDERS

The oylinders should be cheoked for taper and out-of roundness by using
an inside miorometer.

A oylinder which is8 worn more than ,002 or .003 should be returned to

the faotory and exchanged for a oylinder of normal eige; that is, 4.000
to 4,001, Measurements should be taken upward to a distance of approxi-
mately five inoches (5%) from the loweat edge of the oylinder skirt. Above
that point an inward taper will probably be noted ~ that is normal,

This method of handling excess oclearance is legs coetly to the operator
than it is to re-grind the oylinders and use oversige pistons, because,
under the exchange cylinder plan, it 1s customary to use the original
platona as they seldom wear out,

Before assembly, be sure that all parte are absolutely oclean and in
first-oclasa oondition. As the parts are being put together, oil all
bearings and other contact surfaces in order to avold the possibility
of souffing when the engine is firat started.

If the valve leak test (a@ee Part V, Seotion 2, "Top Overhaul®) showas the
valves to be right, - and if the oylinder has normal olearance, the
valve meochanism oan be reassembled to the unit,

Make sure that the otl hole in the rocker pin bearing is directed
towsrd the cylinder.

Do not inetall the valve rocker caps on therzzlinder until the cylinders
have been installed on the crankcase. Otherwise it will be impossidble ¢o
seo whether the lifter rods are lining up properly at the ball end of
the valve adjusting screws,

Do not tighten cylinder hold-dcwn cep screws until cylinder tie
plate has been inatalled across both cylinders to allow proper
slignment of cylinders with crankcece. Cep screwe should be
tightened down evenly to insure en even pressure of cylinder to
erankcese, Failure to do thls often causes cracking of cylinder
base flange.
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ASSEMBLY OF CYLINDERS TO CRANKCASE

Before assembling the cylinders to the corankcase, the
interior of the orankcase and cylindersa should be lnsepected
and cleaned.

New gaskets should always be used. The possible saving in
using an old cylinder gasket may be more than offset by the
added cost of an oil leak.

Cover the pleton rings and the cylinder walls with & liberal
coating of lubricating oil.

Use a band type of ring clamp over the piston rings before
attempting to pilot the cylinder over the plsaton, then push
very carefully. Otherwise the rings may be cocked and
broken.

Draw up evenly on each of the cylinder holddown stud nuts.

The next important step is to properly adjust the valve clear-
ance, With the No, 1 oylinder at the firing poeition and using
special tool No, 10687, (See Parts Price List), PULL BACK ON THE
ROCKER ARM UNTIL ALL THE OIL I8 FORCED OUT OF fHE HYDRAULIC
LIFTER., Thies condition will be apparent when continued pressure
no longer alters the gap between the valve stem and the rocker
arm, At the time meapurement is made make sure pressure ia not
applied severely enough to apring the roocker and obtain a falee
reading.

With the rocker arm in this position, it is & simple matter
to adjust the screw on the push rod end to a polnt where a

gap 1s meaaurable between the top of the valve and the
rooker arm.

If the engine has been totally dismantled and the hydraulic
lifters ocleaned and washed out, it will be unnecessary, of
course, to squeeze the oll out of the lifter inasmuch as there
will be no 0il) beneath the piston of the hydraulic lifter unit.

Clean all the epark plugs and check the gaps to see that they
are ,020 for the Champlon J-10 or C-10-8 (shielded) plugs.
Care should be taken that there are no burrs on the threads
of the spark pluge. This can be notliced if the plugs go in
hard. In other worda, if a plug cannot readlily be screwed
into position with the fingers, it 1e evident that there 1s

a burr in the plug which 1s preventing 1ts entrance. In this
event, the plug should be carefully removed and the burr filed
off. Also, extreme care should be taken to see that the plug
is sgtarted atralght, - as experlence has shown that cylinders
have been rulned becsuse the plug was started in cocked, and
forced in with a wrenoh.
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When instelling the exhaust atacks and air housings on the
engine, be sure that the nuts on the studs, whlch hold the
exhaust atacks in posltion, are not tightened excesslvely.
Bring the nuts up to a snug poeitlon without forcing.

It s recommended that the engine be run in on the follow-
ing schedule:

1000 R.P.M. - 30 minutes 1500 R.P.M. - 20 minutes
1100 (1] i f 1600 H 1l "
1200 n n 1] 4 ?00 n il 1l
1 00 H 1" (] 1.800 [} ] 1l
1400 1] 1 1] 1900 i [} f

PISTON RINGS

At the time of top overhaul, insatsll new plston rings.
The average plston ring begins to lose Lts effectlveness
at about the same time as the valvesa. Remove the old
rings end thoroughly clean the ring grooves before new
rings are installed. The top of the piston should be
cleaned with Crocus cloth dipned 1n kerosene.

It 1s not necesgsary to remove the piston from the rod in
order to install new plston rings.

Should it be desirable to remove a 4AC-199 piston from the
connecting rod, simply push out the plston pin. If the
pilston is badly scratched, 1t can usually be re-finished
with Crocus cloth; however, 1f the scretches are very deep
ond numerous, i1t L1s best to replace 1t with a new plston.

To install the plston pin, 1t 1s necessary only to push
the pin through the piston and connecting rod.

If 2 new piston 1s required, it should be purchased with
the pin fitted, insuring prover clearance between the plston
and the plston pin.

Before installing rings, 1t will usually be noticed that
there 18 o highly glazed finlish In the cylinder barrel. This
glaze should be broken by a spring losded cylinder hone such
as manufactured by the Automotive Malntenance Machine Co.,

of North Chicago, Illinols.

Be aure that the hone used is of the Spring loaded type
and not of the Positive type.

After honing, the c¢ylinders should be steam cleaned 1f
possible. In any event, extreme cere should be taken to
see thst all abrasive 1s removed from cylinders.

When the glaze 1s broken, the new rings will quickly find
their sests. But, 1f the glaze is not broken, they will
reguire several hundred hours to seat. In the meantime,
excessive blov-by may damage the rings.
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Perfect Circle Piston Ringa are etandard equipment on
Franklin enginee. Three different types of rings are used,
a 3/32" type "200" ie used in the top groove, a 3/32" type
70" in the middle groove and a 3/16" type "85" oil ring
in the groove immediately above the plaston pin.

It will be noticed that there 1s an o0il ring groove below
the pin in which no ring was inatalled, This oil ring
groove was incorporated in the design to permit the instal-
lation of an added oil ring if it is imposessible to properly
control the oil with the regular ring combination, due to
excessive clearance hetween piaton and ¢ylinder.

UNDER NO CIRCUMSTANCES SHOULD THIS3 ADDED OIL RING BE USED
WITHOUT FIRST CONTACTING OUR BERVICE DEPARTMENT FOR
INSTROCTIONS,

NCTE Later type pistone have no lower oll ring groove below
piston rin,

EXTERNAL OIL LINES

As a precautionary safety measure, it ie recommended that
all external oil lines be replaceé at each top overhaul.
Supports and clamps ehould be installed to prevent breakage

from vibration.




PART VI

COMPLETE OVERHAUL

A complete overhaul should not be required before 500
hours, -~ the recommended point.

However, unusual operating conditions may cause excessive
wear reeulting in high oil coneumption. The appearance of
metal particles in the oil, or erratic operation in flight,
may meke a complete overhaul advisable before that time.

SECTION 1. - COMPLETE DISASSEMBLY

To dismantle an engine completely, it must be first removed
from the plane.

Remove the propeller by simply taking out the bolts which
hold it to the hub and crankshaft. Remove the exhaust
pipes, throttle ocontrols, gasoline line, engine bolts,
etec. Then the engine may be easily lifted out of the
plane by two persons.

The engine should be dismantled on & bench or on an as-
gembly stand.

Because it 1s obviously imposelble to do a first-class
Job unless all parts are thoroughly cleaned, the exterior
of the engine ghould be thoroughly washed with gasoline
before any work 1s undertaken. It is usually a good plan
to have several clean boxes or cans available in which to
place the parts as they are removed from the engine.

Each part should be thoroughly washed with gaeoline.

CAUTION: To prevent damage to parts, always use a fibre
drift or mallet whenever it ls necessary to separate or
drive parts together.

A. REMOVING CYLINDERS

Remove the oylinders and dlsmantle assemblles, as ex-
plained in Part V, "Top Overhaul',

B, REMOVING PISTONS

See Part V, "Top Overhaul'.

C. REMOVING ACCESSORIES

Remove the magneto, carburetor, crankcase cover, oll pan

and timing gear case cover. To remove the crankshaft, 1t

is first necessary to remove the atarter ring gear and hub
agsgembly with puller #10688. Then, take off the three nuts
on the top slde of the case; next, back-off the main bearing
stud nuts and the camshaft bearing stud nuts.
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Also, remove the through bolt at the propeller end under
the crankshaft. The two halves of the ¢rankcase will now
come apert, and the crankehaft, as well as the cemshaft,
can be 1lifted out. Care should be taken in separating the
halves of the crankcase as they are piloted on dowels.

It may be necessary to tap lightly with a wooden mallet.

To remove the o1l pump, proosed as outlined in Part III, Seotion
2B, ¥"General Operation®, (Also see fig. 5)

SECTICN 2. -~ INSPECTION & REPLACEMENT OF PARTS

After disassembly, all parts should be cleaned and laid
out in groups for Lnapection. As they are examlned, make
a 11st of all parts to be replaced. The correct fits and
clearances for the parts are shown in Part VII, 9Tagble of
Fits and Clearances".

A. HYDRAULIC LIFTER ASSEMBLY

The cam followers should elide freely in the guide bosses
in the crankcsse.

These cam followers seldom have to be replaced for wear;
however, they may requlre replacement due to "parking®;
which occurs when the cam followers have not been rotat-
ing in the guide bosses, wlth the result that the cam
marks & stralght line acrose the faces.

The hydrauli¢ valve lifter units usually last indefinite-
ly; however, if they appear weak or incapable of holding
pressure, they should be replaced.

3. VALVE LIFTER ACTUATING UNIT

To properly assemble the hydraulic valve lifter unit, use

a short plece of lacing wire, preferably copper, and in-
gert 1t in the smell hole &t the bottom of the lifter cyl-
inder. This will raise the ball check from its seat and
allow the unit to compress easilly. After the unlt has been
pushed together, the spring should be snapped into the
¢ylinder by pushing and twisting, in a clockwise direction,
on the spring. Thils clockwise twisting motion should be
used on both mssemdbly and dlsassembly.

C. PUSH RODS

The ball end must fit tightly to the inside of the hydraulice
unit. Otherwise, it will work up and dowvm and csuse erratic
valve operation. If the ball end and cup end are not smooth
and free from wear, they should be replaced. Push rods should
also be checked for stralghtness, If bent, should be replaced.
Care must be taken to make certain that the push rod fite into
the hydraullic valve lifter unit,
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D. CAMSHAFT ASSEMBLY

The camshaft should be examined for wear on the béaring
and cam surfaces., If the edges of the came are worn, or
chipped, the camshaft should be replaced,

Inasmuch as the camshaft bearings are of the inter-
changeable precislon type, these bearings should be re-
placed when replacing crankshaft bearings.

E. CAMSHAFT GEARS

An improved type aluminum rim Celoron gear is now avail-
able and should be installed in place of the plain Celoron
gear on this model. It will seldom
be necegsary to replace the aluminum rim type. However,

at each overhaul this gear should be ocarefully examined for
excegsive wear and backlash between the crankshaft and cam—
shaft gear teeth.

F. CYLINDER ASSEMELY

Examine all cylinder partsfollowing the inetructions
given in Part V, "Top Overhaul".

As a rule it is not necessary to replace valve guldes
until after Y450 to 550 hours of service; however, if 1t
ghaxld be neocessary to replace them, all cylinders requir-
ing new valve guldes should be returned to the factory

for guide replacement.

We recommend this because the guidea are shrunk into the
aluminum cylinder under heat at definite limits. When
this work la done at the factory, the guide and the
cylinder hole are carefully checked and oversize valve
guides selected to give the proper fit.

However, beocause of time limitatlions, some operators will deeire
to meke the gulde replacement themeselvea. The best method of ge-
moving valve guides is to heat the cylinder head to 450° - 500° F,
Drive guide into the cylinder, ueing a 3/8" pilot with shoulder
to fit top edge of guide. It is imperative that this method be
used to push out the guide, becauae, if it ia pushed out the
other way, the lower part of the guide will tend to make the
guide hole in the cylinder overalze. While cylinder ls atill
hot, cover the new guide with white lead and drive into cylinder
hesd. After cylinder has cooled, the guide will have shrunk in
place and is ready for valve inatallation, having been finished
to sgize at the factory.
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¥hen installing new guldes, uee a speclal replacement
part which ie .001 oversize. If the guide hole becomes
damaged, we can supply .002 and .005 overslze guldes,
which may be used after reaming the gulde hole oversize.

Scored or worn cylinders are usually rebored and fitted
with oversize pistona. In Franklin airoraft engines,
however, it 18 recommended that the oylinder assembllies
be returned to the factory and exchanged for oylinders
with new cylinder barrels, ground and honed to standard
glze, new valve seats, new valve guides and new valves.
This exchange ia offered because the pistons usually last
indefinitely. 1If dirt has entered the engine, the ring
groove wear may necessitate plston replacement.

Under thie plan of cylinder exchange (See Parte Price List)
the operator receives cylinder assemblies capable of glving
exactly the same aervice as new cylindera. In the long run
this 18 much more economical than to attempt to re-grind
the oylinders and instell) overslze pistons.

G. ROCKER ARMS

The rocker arms usually operate indefinitely, provided
they have all been adequately lubricated; however, if the
rocker arm bushing is badly worn, 1t should be replaced,
Alao, 1f the barrel end of the rocker arm is worn, the
rocker arm assembly should be replaced.

However, in case only the rocker arm bushing needs to be
replaced, thlas should be done at the factory where the
bushings are precision-bored to the correct diameter.

H, PISTON & RINGS

The plstons should be carefully examined and cleaned. The
piston pin ehould be a push fit at a temperature of
120° P, Wnen the engine was originally built at the factory,
the pin was snug-push fit into the piston. If the pin is
looser than .0006 in the piaton, it should be replaced with
a .001 oversize pin. If the pistons are badly ecratched,

or the ring grooves worn, a new platon should be used, If
the ring grooves are in good condition and the piston only
8lightly soratched, rub with a Croous cloth, dipped 1in kero-
sene, or a fine oil stone.
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Use new piston rings when top or major overhauling the engine.
The new rings should fit freely into the ring grooves of the
pleton., Otherwise there may be a tendency for the rings to
gatick when the engline i1s again placed in operation.

J. PISTON PINS

The piaton pin should be carefully examined to see that
the aluminum pluge fit tightly in the pin proper. If
they do not fit tightly, 1t wlll be necessary to replace
the entire pin assembly. Marking of the ocylinder walls
by the aluminum plston pin plugs in no way interferee
with the proper functioning of the plston.

Piaton pins should be magnafluxed at time of top or
ma jor overhaul,

J. CRANKCASE

The crankcase is cast in two pleces of high-etrength aluminum
alloy, divided through the center line of the ocamshaft and
crankshaft. Each half ie plloted to the other with hollow
dowels through which the bearing studs pase, There are elght
main bearing studs and three camshaft bearing studs. In ad-
dition, there are two through bolts and one stud at top of

case.

On the propeller end of the caanings are paoking grooves

in which are laid part number 24x31, a synthetic rubber
packing. There is aleo, a short groove at the top of
magneto end of case. Thirteen inches of this materlal are
furnished when ordering servlice packing. This packing pre-
venta 0ll seepage through the ende of the ocase.

At this point 1t is advisable to see that the orankshaft

oll seal is in perfect condition. Becratches in the materlal
may cause annoying oll leasks. If any ecratches are evident,
a new seal should be installed. Installation of crankshaft
01l seal should be done carefully. Apply Permatex to the
surface of the seal coming 1n contaot with the orankcase.
The seal should be pushed into the orankcase so as to be
flush with outer surface of the snout. If pushed in too
far, 1t will eeal the oil drain which may cause serious
leakage.

After the crankshaft and camshaft have been installed and

the two halves of the case bolted together, care should be
taken to see that orankshaft and camshaft turn freely wilthout
any binding. Be sure that halves of case are drawn together
tight in order to eliminate oll leaks.
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K. TIMING GEARS

We recommend replacing the Celoron camshaft gear and the
Celoron magneto geare at time of major overhaul.

See "8" on Electrical Equipment.
L. TIMING GEAR CASE

The timing gesr case should be thoroughly examined, -
orimarily with the 1dea of detecting checks or cracks.

Alao be sure the tachometer drive oll seal 18 in serviceable
condition., If the rubber seal appears torn or incapable of
sealing the tachometer drive shaft properly, it will be
necessary to replace the o0ld seal. The best way to do this
s, plck out the old seal with a sharp pointed tool and tap
the new seal into position with a small wooden block.

If the propeller has éwr been broken, the ship nosed

over, or the ship has ever had a crash landing, the studs
should be removed from the timing gear case, and the mag-
neto faces of the timing gear case checked on a face plate,
at time of next major overhaul. When starter and generator
are used, the generator face should aleo be checked., If
face 1@ warped out of shape, more than .003 of an inch, the
cage should be replaced.

M. CRANKCASE COVER

Examine the crankcase cover for checks or cracks. It is
always beat to use a new gasket when replacing ocover.

N. EXTERNAL OIL LINES

Clean out all fittings. Make ocertain they are clear; other-
wige the valve mechanism will not receive the proper amount
of oll. As a safety precaution, it ig our recommendation
that these oil lines be replaced with new lines at time of
overhaul, Also supports and olamps should be installed to
prevent breakage from vibration.

0. OIL PUMP ASSEMBLY

The 01l pump ahould be carefully examined to see that the
gears are not worn, or the pump body scored, Though it will
rarely be necessary, we recommend that & new pump be in-
stalled if there is any indication that it ie not in first-
clasg condition,
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P. INTAKE PIPES

Examine the lntake plpes for eracks, giving epecial at-
tention to the beaded flanges at the cylinder end and
rubber packings at each end.

Q. CONNECTING ROD ASSEMBLY

All conneoting rode should be carefully examined and magna-
fluxed for cracka. The cap bolte and nuts should be thoroughly
inspected to see thet the threada are in good condition. Other-
wise they should be replaced. Connecting rode should be magna-
fluxed if posaible,

The small bushing in the upper end of the rod should be
examined to see that 1t 18 not out of position. This
condition can be corrected by lining up the oil holes in
the connecting rod wilth the holes in the busehing. It
should also be examined for wear. In the 6AC-264, the
inside diameter should not exceed .861. In the 6AC-298,
thia dlameter should not exceed .984. 1If bushings are
larger than these dimensions, the connec¢ting rod should
be returned to the factory where new bushings, precision
bored to the right dimenslon, will be installed.

After 450 to 550 hours of operation, we recommend that new
oconnecting rod bushings be inatalled; however, before order-

ing bushings, measure the diameter of the orank pins to see that
they are not worn excessively, 8See Crankshaft below for permiss-
ible wear measursement.

R. CRANKSHAFT

If the crank pin Jjournals have worn .00l or ,0015 out of
round, and are more than ,001 tapered, it wlll be necesaary
to have the crankshaft re-ground to one of the standard
undersizes, Thie re-grinding should be done only where
proper facilitles are availlable. It is important in re-
grinding that all fillets be carefully ground to ,125-.135
radiues and be free from grinding marks. After re-grinding,
the shaft should be checked for balance and must be magna-
fluxed for cracks.

The main Jjournals should be measured for wear. If such

inspection showe the diameter to be less than 2.248, or tap-
ered in excess of .0015 or out of round more than ,001, the
shaft should be re-ground .010 undersize or 2.2395 - 2.2400,

Main bearing buehings should be examined carefully for wear

or cracks. Also examine the thrust faces on the front main
bushing.
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8. ELECTRICAL EQUIPMENT

Aircooled Motors Corporation has adapted high production
automotive electrical equipment for use on Franklin
aireraft engines, bringing for the firset time eleotrical-
ly equlpped aircraft to the alrport operator and private
owner at s price he can afford to pay.

By using automotive eleotrical equipment, the airport
operator and private owner has avallable the service of
many hundreds of automotive electyrical equipment stores
throughout the nation. The rellabillity of present 4
automotive equipment is known to every automobile driver.
With reasonsble care tbe electrical equipment on Franklin
aircraft engines should give hundreds of hours of trouble-
free eervice.

WARNING

BEFORE WORKING ON ELECTRICAL E%UIPMENT! DISCONNECT ONE
0 S P
PROPELLER

ALWAYS BE SURE PROPELLER I8 CLEAR BEFORE STARTING ENGINE.
GENERATOR

The generator on your Franklin engine has a three brush,
fused, poaitive ground ecircuit, equipped with two-stage
regulator that needs no adjustment. If for any reason
the generator does not charge, inspect the fuse end re-
place 1f burned out.

If the fuse has burned out, 1t Andicetes an overload or
an open circult in the electrical system, and the cauae
of overload or open ciroult ghould be determined. The
generator must not be run if the circult 1s open.

When the airplane is used for short flights and frequent
gtarte, the third brush should be set to generate not

more than eight (8) amperes. If the airplane 1s used for
long flights, the third brush should be set to generate
four (4) amperes. To generate more current, move the third
brush in direction of rotation.

The generator should be olled at each 100 hour check and
the brushes should be examined et each 50 hour check. If
the brushes are worn near the brush holders, they should
be replaced or damage to the commutator may occur., At

thias point, it is advisable to have your nearest Auto-Lite
diatributor turn down the commutator., Never use sandpaper,
or emery cloth on the commutators.

Your generator is driven by a specilal shock absorbing gear.
This gear should be examined at each top overhaul period,

the gear removed from the driving hub and the rubber shock
absorbers replaced.

See "T" for generator gear backlash,

28



o 102 100108 I
. _ — Be

T
I
[

(,_
]

o) o B T EU ét

i l
|
ol | V2 uz
L
96\ _. - — 08
- | S
D = H |
\ "
| : J) = I _--.LH
i /08 92
\ . FIGURE 7
e AIRCOOLED MOTORS CORR

STARTER AND GENERATOR
ASSENBLY

28-A




FUEL PUMP ASSENBLY

2l
N
S
R
¥ o
N t b
i
© i il |
— —
% »
@)
«% .Gi e
0 &

- U

1
wl

73

FIGURE &

AIRCOOLED MOTORS CORR

28-B




STARTER

Your starter is controlled by a solenoid starter aswitch mounted
on the etarting motor with push button control mounted on the
dash. The etarting unit will require little attention.

Check the brushea and commutator at each major overhaul period,
following same instructions as for generator.

Check all wiring on both starter, generator and battery for
poasalble shorts and loose connections at each 100 hour check.

If any evidence of o0il ia found in starter, remove starter and
replace oil seal at drive end.

T. ACCESSCRY CASE

Your atarter, generator, tachometer 4rive and both magnetos are
carried on one accessory case. The alignment of all the gears
depende upon the proper alignment of thias ocase. Care should be
taken to use faotory gasketa of the proper thigckness and material.
Algo be careful not to distort case or dowels upon removal or
replacement.

The recommended procedure for removing and reaasembling atarter,
generator and magneto gears is as follows:

1. Remove starter, generator, and both magnetos.
2. Remove timing gear case.

3. Pasten block portion of gear puller {(using
epecial tool, part #l0688) to generator and
magneto drive gear hub with two 5/16 inch
cap screws.

k. Hook gear puller jaws over end of puller blosk
and pull the gear and hub.

5. Remove starter gear look.

6. Fasten gear puller jawa in the two larger divisionsa
of the atarter gear webbing and pull the gear.

7. To reessemble the starter gear, heat gear in
oven to 300 F, White lead should be applied
on sterter gear hub and the gear dropped on
crankshaft, care being taken that the slot in
the gear lines up with the key in the shaft.
This method prevents acoring or feathering of
gear hub which 18 liable to occur when preesed
on cold. Then install the lock and lock ring.

8. Line up the slot in the magneto and generator drive
gear asgembly with the key in the shaft and drive up
tight to the ghaft. Drive only on the hub., If
pressure 18 put on the gear it will be thrown out
of alignment.
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When replaping the aococessories, replace the generator first, allow-
ing approximately .004% backlash. This ocan be determined through
the magneto openingas 1in the caase. Next, replace the tachometer
drive allowing approximately .006 backlash to be checked through

magneto opening. Magnetos should now be timed and drive gears
ehould be allowed approximately .002 backlash. Magneto gear
backlash may be checked through atarter opening. The starter
Bendix Drive will not require backlash check.

In extreme inatancea: If the proper backlash ocannot be secured,
it is posaible to sorape the openings in the accessory oase, thus
allowlng the acosesory in question to shift enough to secure
proper backlaah,

RE-ASSEMBLY AFTER COMPLETE OVERHAUL

Before starting re-assembly of the engine, all steel parts should
be magnafluxed for ochecks and coracka. This should be done by an
operator well versed in the use of magnafluxing equipment.

The use of new gaskete throughout is recommended. We do not
recommend the use of any gasket paste or liquid except in connection
with crankehaft oll seal. When used, this material often gets into
the engine and may cause coneiderable damage by plugging oil
passages.

It 1e important that assembly of the engine be undertaken in a
clean, light place, free from drafts which would tend to blow

dirt on or into the engine. The crankcase should first be care-
fully washed with clean gasoline and blown out with compresaed air.
Wipe out the camshaft and c¢rankshaft bearing seats carefully.
Install bearing shells, with special attention that oil holesa in
shella line up with drilled holes in case; now oil liberally.
Install o1l seal on crankghaft. Lay crankshaft and camshaft in
one half of the case, being sure that gear marks on both shafts
coincide.

Make certain that hollow dowels are replaced if they were removed.
Next put the synthetic rubber packing in the grooves at front and
back.

Place other half of case in position; put flat washere and nuts

on all the bearing studs and draw all nute up snugly. Next put

the two long tie bolts through top of case with flat washere

under nuts. If crankshaf?% turns freely, nut should be tightened
and safetied. Again check crankshaft to see that it does not bind.

It s aleo necessary to check the o0il seal at propeller end of
case before drawing the cases together.

The next operation concerns the installation of the connecting
rods. Wash them carefully and install bushings. Care should be
used in the assembly of connecting rods to the orankshaft. It

is important that the parting surfaces be in good condition
because the life of the bearing ie greatly dependent upon the
amount of crush.imparted to it by the cap. Be sure that the oil
holes in the shell, which are used in the connecting rod, line up
with the squirt holes drilled in the rod. 0il the crank pins
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before inatalling the rod. After rods are in place, check them
for freedom and proper fit. If the rod is tight, it is probably
because the bearing is riding the fillet. This condition can

be corrected by removing the connecting rod and cutting a radius
on both edges of the bearing insert. After rods are properly
installed, mount the pistons and proceed with installation of
cylinders as outlined on Page 18.

Next install the timing gear caase. We recommend the use of a
new gasket. It is lmportant that great care be used in slipping
the o0ll seal over the tachometer drive spigot because rough
handling may damage the o0ll seal. Make sure that all dowel pins
are in place before tightening timing gear case to the block as
these dowels control the alignment of the magnetos with the
crankshaft.

CAUTION: Be sure that engine is set on No. 1 center. This can
be determined by pressing in on the two valve tappets on No. 1
cylinder and rotating the crankshaft several degrees 1n each
direction to make sure that they do not move. If elther valve
lifter moves, the crankshaft must be turned over one full revo-
lution to be in proper time. This position is indicated by the
mark on the propeller hub flange on the crankshaft.

In addition to the top center mark on the flange, there 1a another
mark on the flange 280 before top center. When setting magnetos,
the 289 timing mark should coincilde with the parting line of the
orankcase.

The right hand magneto, viewed from the pllot's seat, fires the
apark plugsa over the exhaust ports and the left hand magneto fires
the plugsa over the intsake ports.

The most accurate way to time the magneto is as follows:

Remove the distributor cap from the magneto. Turn shaft until
impulse cliecks on No. 1 cylinder. Then turn backwards until
points are nearly closed. Put a pileoce of .001 shim
stock between points and turn backwards until shim stock is tight
between pointse. Inatall magneto on timing gear case but do not
tighten nuts. Rock magneto until shim stock ia Juat free and
tighten nuts, safety with palnuts.

If .001 shim stock is not avellable, a piece of oellophane may
be used; however, if cellophane ig used, care should be taken to
remove any waxX that may have been deposited on the points from
the cellophane.

Installation of piston rings, see Part V, *Top Overhaul®.
Installation of cylinders, see Part V, "Top Overhaul®.

Installation of high tension wires, Firing Order 1-4-2-3
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After the aesembly hae been ocompleted, run the engine in, in
accordance with the instructions given in Part V, Section 2,

"Top Overhaull,

Three special tools: A gear puller, inlet manifold packing
assembly tool, valve lifter rod tube puller and setting tool.

Copyrighted 1941 Aircooled Motors Corporation Litho in U.S.A.
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PART VII

MODEL 4AC-19%
Hax. Por-
missible
Min, Desired Max. After Wear
1, Crankahaft bearings center and gear snd 0015  ,002 0015 .006
2. Crankahaft bearinge propeller end .0015 002 .0035 .006
3. Crankahaft thruet bearinga and clearance .00k .008 012 Noat:
L. Conneoting rod and crank pin 001 L0015 ,0025 006
5. Plgton pin and rod .0005 L0007 .0009 .002
6. Platon and pleton pin 0000  .,0001  .0002 .002
tight  tight
7. Cylinder and piston (Sterling) (%.000 dta. .0025 .0030 .0035 .007
(%.250 a1a. .00275 .0030 .00375 .007
8. Camahaft smsal) bearing ,001 .002 .0025 .00k
9. Camahaft end movement .002 004 .006 .010
10. Valve rockers and pins .002 .003 .00735 Q06
11, Valve lifters and orankoase .001 .001 .002 008
12. Velve etems and guldes .0025  .0034%  .0043 .006
13. 011 pump drive shaft and pusp body 001 L0015  ,0025 004
14, 011 pump driven gear and shaft 001 0015 .002 .ooh
15. 04} pump gears, pump body and cover 0035 ool 0075 .009
16. Backlaeh - camshaft end orankehaft geare 000 001 002 .006
17. Piston ring and groove - top = Parfact 0055  .0062 ,007 .009
Circle
18. Piston rings and groove - @econd = L0035 0042 .005 007
Parfect Circle
19. Pieton rlgg :1114 groove = third = Perfect 002 .00275 .007%5 .0055
ircle
10014
20. Pieton ring - butt olearance 025 .029 075 050 — ol 12/
21, 8ide oclearance - connesting rod and 006 009 012 014
orankshaft
22, Push rod and eraukcase (Fuel Pump) 002 .002 006 008
3¢
P ol
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PART VIII

TORQUE WRENCH

Connecting rod bolt nuts

Cylinder hold-down nuts & cap
screws

Cylinder hold-down nute & cap
gcrews

Main crankshaft bearing stud nuts
Camsghaft bearing atud nuta

Long through crankcase bolt nute
Cil pump by-pase plate cap screws
Rocker support stud nuts

01l pan fillieter head screws
Crankcage cover cap screwe

Rocker ad). screw nute

Spark plugs in cyl. heads

Magneto flange stud nute

Starter flange stud nute
Generator flange stud nuts

011l pump to orankcase cap screw
Gear case to crankcase cap screws
Gear case to cover cap BCrews

Inlet pipe flange to oyl. head
cap acrewv

Inlet pipe flange to oil pan
cap screw

Motor mount to crankcase stud nuts

SPECIFICATIONS

Model 4AC-199

S8ize Ft. Lba. Inch Lbsg.
3/8-24 25-30 300~360
3/8-24 33 395
7/16-20 Lo 4go
3 /82U 30 360
5/16-24 20 240
5/16-24 20 2ho
5/16-18 15 180
5/16-24 10-12 120-145
5/16-18 5-6 60~-75
5/16-18 5-6 60-75
5/16-24 10-12 120-145
14 m.m. 15 180
5/16-24 7-8 85-95
3/8-24 20 240
1/4-28 5 60
1/4-20 5-6 60-75
5/16-18 10-12 120-145
1 /420 5-6 60-75
5/16-18 15 180
5/16-18 15 180
5/16-24 20 240
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PARTS and SERVICE

IMPORTANT!

Save time and shipping expense by o.rdering all parts from the
Distributor in your territory. Send your order directly to him. Be sure
to specify model and serial number of engine for which parts are ordered.

ALABAMA
Southern Airways Sales Co,, Inc.
Munieipal Arport, Birminghom, Ala.
Telaphone: 2.2142

CALIFORNIA
Hagolia Aircrolt Molors Ce.
233 Airway, Glendale 1, Calil.
Telephone: Clirug 1-165 14
Stinson Flying Corporotion
8elmont Anport, Belmont, Colil,
Telaphone:

CANADA
Cub Aireroh Co., Ltd.
Hamilton, Oniorio, Canade
Telephone: 5:1133
Leavens Bros. Air Services, Lid.
Barker Aapon, Toronte, Canado
Telophonao: ELrose 579Y.2

FLORIDA
D, H. Wolloce
Municipal Airport, Clorcons, fla.
Telephone. Oriardo Counry 31214
Palm Baoch Aero Corporation
Lantana, Florida
Telephone: 9892

GEORGIA
Aviolion Supply Carporation
Atlanta Muaicipal Alrport
Hopeville, Gaargio
elephone: Cathoun 1107.8
Bleving Aurcralt Corporotica
Atloata Municipal Alrport

Hapeville, Georgio
TpeTephone-. CA 1672
ILLINOIS
Savder Aiccroft Corpocotion
Municipal Aurport, Chicago, Il
Teleghone: Portsmauth $900
Tufts-Edgecumbe, Inc.

Pal-Waukee Airport, Das Plaines, 1],
Telephons: Wheeling 33.34.35

INDIANA
Maoncie Aviation Carporation
Muncie Awport, Muncie, Indiana
Telephone: 2.2236

IOWA
Hunter Flying Service
Municip. Arport, Cador Rapids, lowa
Telephone: 3-1436
Beacon Arrmotive Equipment Co.
LeMans, lowa
Telephone: 351

AUTHORIZED FRANKLIN PARTS & SERVICE STATIONS

KANSAS
Herle Flying Service
Muniogal Airparl, Wichito, Konatoas
Telephane 66114

KENTUCKY
Lowmsville Flying Sarvice, Inc.
Sowman Field, Louisvilla 5, Ky,
Talephone: Highland 0070

MAINE
Asewoys, lac,
Muncipal Airport, Woterville, Maine
Telephone: 2300

MARYLAND
Baltimere School of Aeronaytics, Inc,
Curts Wright Airport
Baltimore, Maryland
Telaphone. FORest 3377

MASSACHUSETTS
E. W Wiggins Airways, Inc.
Maetropehiton Airpon,
Norwood, Mass,
Telephone: CANten 0770
Jennings Bros. Air Service
Wareaster Airport,
Narth Grohon, Mo,
Talaphone: 768

MICHIGAN
Borr Aviotion Company
Detwoit City Alrport, Datroit, Mich.
Telephaone: ARlington 9584
Michigan Canval Airlines, lne.
Bishop Airport, Flint, Michigan
Telephone: 4-2621

MINNESOTA

Von Dusen Aircroft Suppliss
2004 Lyndola Avanue, South
Minneapolis 5, Minnesota
Telephone Kenwood 1852

MISSOURI
Ong Awrcroft Cotporotion
Ong Airport, Konsas City, Mo.
lalephone: Republlc 1123
Springhield Flying Service, Inc
Municipol Airport, Springlield, Mo,
Telephone, 2418
S Louis Schoal of Aeroncutics
Lambart Arrport, Robertion, Mo,
Telephone: lerryhill 53130
Supply Division, Inc. '
Lambert Airport, Reberison, Mo.
Phone. Tertyhill 5. 3880 (5t Louwi)

SPECIFY MODEL and SERIAL NUMBER of ENGINE



NEW YORK
F & G Engine Company
105 Jericho Turnpike,
Mineala, L. 1, N. Y.
Telaphone: Garden City 1539
Bulialo Aaranauticol Corporation
BuHale Airpont, Buffalo 11, NU Y,
Talephene: HUmbold 5302
MNiagara From The Air, Inc.
Bell Alrcraft Awrport,
Tonawanda, N. Y.
Telephone:
Ithaca Flying Service, Inc.
Ithaca, New York
Telephone: B-62%
Standord Aviation, Inc.
Walden, New York
Telephons:

NORTH CAROLINA
Piedmaont Aviation, Inc.
Smith Reynalds Airport
Winston-Salem 1, North Corolira
Telephone: 3-2444
Corolina Aircrolt Sales
Brockenbrough Field
Charlotte, North Careling
Telephone. 4-7B62

OHIO
Philip A. Meinke
Municipal Airport, Willoughby, Ohio
Telephone: 831
Medwest Aviation Corporation
Norton Field, Columbus, Ohie
Telephone: EV-4021
Tri-Stote Aviation Corporation
Cincinnatl Airport, Sharonville, Ohio
Telephone: Sycamore B500
Tuscarawaos County Aviation, Inc,
Municipal Awrpor
Naw Philadelphia, Chio
Telephone: 22031

OKLAHOMA
J. H. Burke Aviotion Service
Wilay Post Airport
Oklahoma City, Cklahama
Telephone: 8-2136

OREGON
A W, Whitaker
5001 M. E. Union Avenue
Portland, Oregon
Telephone. Garfield 2317

PENNSYLVANIA

Krantz Aeronautical Corp,
Port Erig Aurport, Erie, Pa.
Telephone: 32-.198

SOUTH CAROLINA

Hawthorne Aaro Supply
Crongaburg, South Carsling
Telephone: 1128

TENNESSEE

Southern Air Service
Municipal Alrpert, Memohis, Tenn.
Teleghone: Long Distancze, Station
No. 2, Glover, Miss,

TEXAS
Lou Foote Flying Service
Lancaster, Texas
Telephone: W-1131
Hangar Six, Inc.
Sunwon Field, San Antorio, Texas
Telephone:
Southwest Aurcralt
Meachom Field, Fort Wanh 6, Texas
Teleghons: 61179
Aurcralt Sales Comgany
Meachem Field, Fart Worth, Texos
Teleghcne, 6-5491

VIRGINIA

Richmend Air Tronsport & Sales Corp,
R. E. Byrd Municipa) Aurpan
Richmend, Virgima
Telephone:
Virginia Cub Distributors
Shodwell, Virginia
Telephene, KURAL 7131

WASHINGTON
Northwast Aireralt Distributor Ca.
Vancouver, Washington
Telephone. 1960-
WEST VIRGINIA
Glena 1. Clark
Clark Freld, Winfield, W. Va.
Talephona: 5t. Albons 919W9Q
WISCONSIN
Stanislaw's, Inc.
Municipal Airpon, Kenosha, Wis.
Telephone:
SOUTH AMERICA
Mesbla 5 A, Rio de Joneiro, Brazil



PART IX

PARTS PRICLCE LIST

FRANKLIN AIRCRAFT ENGINES
MODEL 4AC-199

Reviged as of May 1, 1947

REMEMBER: WHEN YOU CONTACT YOUR DISTRIB-
UTOR OR THE FACTORY FOR PARTS OR SERVICE,
PLEASE GIVE THE ENGINE NUMBER AND THE
APPROXIMATE DATE OF ITS DELIVERY TO YOU.

NO.
REF. PER PRICE
PART NO. DESCRIPTION NO. ENGINE EACH
1
CAMSHAFT
11125 Camshaft 80 1 23452
10219 Camshaft & Tachometer Drive Assembly 80 1 20,00
(Without Starter & Generator)
10725 Camshaft Gear (Aluminum Rim) 81-107 1 6,00
17708 Camshaft Bushing Eﬁ? & 4 Half) 79 3 « 30
17707 Camshaft Bushing (#1 & 3 Half) 79 3 .gs
6x15 #6 Woodruff Key (Gear to Shaft) 82 1 3,20 per C
5440 Tachometer Drive Connector T 1 .6
(Without Starter & Generator)
11
CARBURETOR
10585 Carburetor (Altitude Adjustment)
(Marvel A 10-2302) 31 1 42,35
5452 Carburetor Gasket ¥ .06
5137 Carburetor Stud 65 4 97
23x14 Palnut 1/4-28) Carburetor to 4 .60 per C
3%211 Nut 1/4-28 ) Cil Pan 4 1,40 per ©
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PART NO.

10462

17738

1768k
12201
8x112
10037
10381

10382

10507
10517
10108
10109
10111

10482
10483
10107
17709
10167
5095
5573
10192
10207
3x84
bx22

2x412

NO.

(Tie Bolt)

34

REF. PER PRICE
DESCRIPTION NO. ENGINE EACH
564
CONNECTING RODS
Connecting Rod Assembly (Includes 4 16,00
Piston Pin Bushing, Cap, Bolts &
Nuts)
Connecting Rod Bushing (Piston End) 54 4 .22
NOTE: See Instruction Book on
Piston Pilns
Connecting Rod Bolt 50 8 1,00
Connecting Rod Bolt Nut 49 8 .36
Cotter Pin - 3/32 x 3/4 52 8 <30 per
Connecting Rod Bushing g8g8-51 8 290
Conne?tlng Rod Bushing (.010 Under- 8 1,28
elze
Connecting Rod Busiing (.020 Under- 8 1,29
size)
v
CRANKCASE
Crankcase Assembly (Without Provision 1 1 236-93
For Fuel Pump)
Crankcase Assembly (With Provision 1 1 236,98
For Fuel Pump)
Crankshaft Bearing Stud (Inside 6 4 92
Lower Front & Center)
Crankshaft Bearing Stud (Front 6 1 1465
Upper With Dowel
Crankshaft Bearing Stud (Lower
Front With Dowvel 1 1,29
Crankshaft Bearing Stud (Lower Rearg 1 1.30
Crankshaft Bearing Stud (Upper Rear 1 Ledl
Camshaft Bearing Stud 3 o 18
Crankcase Dowel 2 19
Crankcase Stud (Front Tie) 3 1 1,07
Crankshaft Bearing Stud Washer 8 .02
Cranlkicase Breather Tube (Rigid) 1 1,00
Cylinder Hold-Dcwn Stud 7/1% 9 16 91
Cylinder Hold-Down Stud 3/8 16 o2
Nut - 5/16-24 Castle ) Tie Bolt Cam- 6 550 per
Washer - 5/1€ Plain shaft Bearing 8 .66 per
stud
Hex Head Screw - 5/16-24 x 7-3/16 2 1.28



PART NO.

23x21
24x3]
19x17
17x11
8x118

Tx32
2x171

10489
110491

10472
10474

10371
10105

32x13
28x811
8x112
10968

109€9

10170
10070
10071
2x169
16x17

NO.

REF. PER PRICE
DESCRIPTION NO. ENGINE EACH
3,.
Nut - 3/8-24 Slotted (Crankshaft 7 8 36
Bearing Stud)
Synthetic Rubber Packing 9-1/8" .09
Shakeproof Washer - 5/16 16 oh0 per C
Pipe Bushing - 1/4 x 1/8 (In By-Pass 1 .HS
Plate)
Cotter pin - 1/16 x 5/8 (Tie Bolt & 6 84 per C
Camshaft Bearing Stud)
Pipe Plug 1/4 Slotted Headless 3 . D
Hex Head Screw - 5/16-18 x 1-1/8 4 3423 per C
(By-Pass Plate to Crankcase)
011 By-Pass Plate Gasket (Pressure 17 1 o 02
Connection)
011 By-Pass Plate Gasket (When 01l 17 1 .02
Cooler Is Used) Special for Mono-
coupe)
011 By-Pass Plate (Pressure Con- 16 1 L, Lo
nection)
01l By-Pase Plate (When 01l Cooler 16 1 3.87
Is Used) Speclal for Monocoupe
(1/4" Pipe
Crankcase Bearing Stud Packing 1 .08
Crankcase Bolt, Stud & 01l Header 4 st
Packing
Lacing Wire (.04l Steel) 20" .02 per ft,
Brass Dowel - 1/8 x 1/4 8 2,10 per C
Cotter Pin & ,zo per C
01l By-Pass Plate ; When 01l 16 1 b,62
Cooler Is
01l By-FPass Plate Gasket ) Used 3/8" 16 h 02
) Pipe
.5
CRANKCASE CCVER
Crankcase Cover (#ith 01l Filler Hole) 2 1 5,62
Crankcase Cover 2 1 .Kg
Crankcase Cover Gasket, 1 »
Crankcase Cover Screw 4 12 3,10 per C
Crankcase Cover Screw Washer 12 «50 per C
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NO.

REF. PER PRICE
PART NO. DESCRIPT ION NO. ENGINE &EACH
VI

CRANKSHAFT, GEARS & BUSHINGS

10458 Crankshaft 83 1 90,20

10063 Crankshaft Thrust Washer 4 L7

10249 Crankshaft Gear (Engine With Starter 75-109 1 525
& Generator)

10248 Crankshaft Gear (Engine Without 75-109 1 4,95
Starter & Generator)

6x110 #16 Voodruff XKey - Goear to Shaft T4-110 1 7400

10062 Crankshaft Bushing (Gear End #2 & 4) 87 1 1,18

10393 Crankshaft Bushing .0l10 Undersize 87 1 1,35
(Gear End #2 & 4)

10394 Crankshaft Bushing .020 Undersize 87 1 1,47
(Gear End #2 & 4)

10061 Crankshaft Bushing (Gear End #1 & 3) 87 1 5 P

10391 Crankshaft Bushing .01l0 Undersize 87 ;3 1.3
(Gear End #1 & 3)

10392 Crankshaft Bushing .02C Undersize 87 1 1,90
(Gear End #1 & 3)

10060 Crankshaft Bushing (Center #2 & 4) 86 1 1,47

10389 Crankshaft Bushing .010 Undersize 86 1 1,32
(Center #2 % 4

10390 Crankshaft Bushing .020 Undersize 86 1 248 I
(Center #2 & 4

10059 Crankshaft Bushing (Center #1 & 3) 86 1 1,38

10387 Crankshaft Busiiing .010 Undersize 86 1 1,16
(Center #1 & 3

10358 Crankshaft Bus-ing .020 Undersize 86 1 2,19
(Center #1 & 3

10058 Crankshaft Bushing (Prop. End #2 & 4) 85 1 1,16

10385 Cranishaft Busning .010 Undersize 85 1 1,84
(Prov. End #2 & 4)

10386 Crankshaft Bushing .020 Undersize 85 1 2,19
(Prop. End #2 & &)

10057 Crankshaft Bushing (Prop. End #1 & 3) 85 1 1,26

10333 Crankshaft Bushing .0l0 Undersize 85 1 1,98
(Prop. End #1 & 3)

10384 Crankshaft Bushing .020 Undersize 85 1 2,05
(Prop. End #1 & 3)

1004C Crankshaft 01l Seal 84 1 4,03
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PARTI 1O,

11059
10829
10481
10194
10213

3x94

3x92
23x12

23x1l

10100
10099
10098
10212
10211
10210

7354
10101

10150

NO.
PER

PRICE

ENGINE EACH

REF.
DESCRIPTION NO.
VII
CYLINDER ASSEMBLY
Cylinder Assembly (Sodlium Exhaust 5
Valve)
Cylinder Assembly )
Cylinder Gasket 44

Cylinder Tle Plate

Cylinder Tle Plate Gasket

Nut - 3/8-24 (Cylinder to Crankcase) 8

Nut - 7{16—20 (Cylinder to Crank- 8
case

Palnut 3 7/16-20 (Cylinder to Crank-
case

Palnut - 3/8-24 (Cylinder to Crank-
case)

CYLINDER EXCHANGE POLICY: Upon return
to the factory, transportatlon prepald,
of 0ld, cylinder in usable condition,
sublect to 1inspection at the factory,
including valves, guldes, seats, sprinzs,
& Rock assenblies complete, we will ex-
change 1ldentical factory conditioned
cylinder assemblles.

VIII

——

Inlet Pipe (Cylinder #4)(UJsed With 15
5 qt. 01l Pan)

Inlat Pipe (Cylinder #3)(Used With 15
5 qt. 0il Pan)

Inlet Pive (Cylinder #1 & 2) (Used 1%
Fith 5 qt. 01l Pan)

Inlet Pipe (Cylinder #4) (Used 15
With 8 gqt. Oil Pan)
Inlet Pipe (Cylinder #3) (Used 15

With 8 qt. 01l Pan)
Inlet Pipe (Cylinder #1 & 2) (Used 15
With 8 qt, 0il Pan)
Inlet Pipe Packing 30
Inlet Pipe Flange
Exhaust Plpe Flange

37

FOSS &

16

16
16

SO N R P 0

85,00

75.00
.03

.02
‘OO
00

1,00

.90

per C
per C

per C
per C



NO.

REF. PER PRICE
PART NO. DESCRIPT ION NO. ENGINE EACH
=
w
10151 Exhaust Pipe Gasket 4 .09
10191 Exhaust Pipe Flange Stud 8 31
3%93 Nut - 5/16 x 24 (Exhaust Flange to
Cyl.) 8 3,70 per C
2x169 Hex Head Screw - 5/16-18 x 5/8 32 16 3,10 per C
(Inlet Pipe to Cylinder % 0Oil Pan)
19x17 Exhaust Pipe Shakeproof Washers 24 50 per C
IX
OIL PUMP
10998 0il Pump Assembly 55 1 43,00
(Includes Following Items)
5033 011 Pump Relief Valve Spring Nut 59 1 1,04
10997 01l Pump Relief Valve Spring 58 1 .10
14732 01l Pump Relief Valve Plunger 57 1 1,18
10048 011 Pump Body 55 1 8,90
10055 0il Pump Cover 56 1 10,78
10672 0il Pump Drive Gear 66-91 1 3,22
10673 01l Pump Driven Gear 65 i} <87
10066 011 Pump Shaft Gear 64 1 2,59
6x114 #212 Woodruff Key (Gears to Shaft) 67 2 5,10 per C
1773 0il Pump Stationary Shaft 63 1 A
1773 011 Pump Drive Shaft 62 1 1,11
10095 011 Pump Screen Assembly 60 1 1.50
10093 01l Pump Inlet Elbow Assembly 1 3450
10091 011 Inlet Elbow Gaskot 61 1 .02
2x315 Hex Drilled Head Screw - 1/4-20x3/4 2 26,55 per ©
(Inlet Elbow to Punp) -
5x21 Plain ?asher 1/4 (Inlet Elbow to 2 .72 per C
Pump
32x13 Lacing Wire - .04l Steel 4" .02 per ft,
(Inlet Elbow to Pump)
2x316 Hex Drilled Head Screw 1/4-20 x 3-3/8 4 65,00 per C
(Pump to Crankcase)
5x21 Plain Wasner 1/4 (Pump to Crankcase) 4 .72 per C
32x13 Lacing)Wire - .041 Steel (Pump to Crank- a" 02 per f£4t,
case

10066 Can Be Serviced With 18180
Uce 17590 In Place Of 10673 When Stock Exnaustes
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NO.

REF. PER PRICE
PART NO. DESCRIPTION NO. ENGINE EACH
X
OIL LINES, GAUGE, FILLER PIPE & CAP
11690 Valve Case 01l Pipe Assembly 28 4 1.37
10205 Valve Case Oller Double Elbow 25 2 .08
(In Crankcase)
13x42 Valve Case Oller Flared Tube Elbow 4 32
(In Cylinder)
11677 Valve Case O1l Pipe Clamp 4 010
11674 Valve Case 011 Pipe Support 2 20
19x15 Shakeproof Lock Washer - #10) Valve 2 70 per C
12x18 Rd. Hd. Screw - #10-32 x 5/8) Case 01l 2 .18 per C
3x32 Hex Nut - #10-32 Pipe Clamp 2 1,60 per C
to Suoport
11676 Valve Case 01l Pipe Sleeve 4 «03
Speclal For Stinson-With 5 Qt. 01l Pan
10744 011 Filler Tube and Gauge Assembly 1 .5.3&
10236 01l Filler Tube Gasket 21 1 .
10562 Crankcase Breather Flexible Tube - 1 1,11
To Engine #200769
11081 Crankcase Breather Flexible Tube =~ 1 1,33
Englne #200769 and up
10665 Crankcase 01l Gauge Hole Plug X 1,00 .
2x167 Filller Tube to 0il Pan Cap Screw 22 4 3,00 per C
5/16-18 x 3/4
8x17 Cotter Pin - 3/32 x 1/2 (Breather 1 .24 per C
Tube to Crankcase)
8x115 Cotter Pin - 3/32 x 1-1/4 (Breather ; 1,14 per C
Tube to Tube)
19x17 Shakeproof Washer 5/16 (Filler Tube 4 .50 per C
to 011 Pan)
Other Installations-With 5 Qt. 011l Pan
10665 Crankcase 011 Gauge Hole Flug 1 1,00
10562 Crankcase Breather Flexible Tube - 1 o s B |
To Engine #200769
11081 Crankcase Breather Flexible Tube = i 1.33%
Engine #200769 and up
10237 01l Level Gauge Assembly 26 1 bl
10235 01l Filler Tube Gasket 21 1 o Ol
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NO.

REF. PER PRICE
PART NO. DESCRIPT ION NO. ENGINE EACH
]
10214 011 Filler Tube 1 b, 3l
10590 011 Level Gauge Assembly 1 1,14
(Filler in Crankcase Cover)
10682 01l Filler Cap (On Crankcase Cover) 1 .67

Special For Stinson-With 8 Qt. 0il Pan

10753 011 Filler Tube and Gauge Assembly 1 5.63

XI

PISTONS, PINS AND RINGS

10479 Pistons T7:1 Compression Ratio 45 4 5.08
10541 Pistons 6.3:1 Compression Ratio 45 4 591
11842 Piston Pin Assembly 53 4 2.98
11841 Piston Pin Plug 8 » 80
10520 Piston Pin Assembly (.00l Overslize) % 2,10
10521 Piston Rings (Top Groove) 48 4 .50
10522 Piston Ringe (Middle Groove) 47 4 .go
10523 Piston Ring (Bottom Groove) 46 4 .65
XII

PROPELLER PLATE, BOLTS AND NUTS

10685 Propeller Bolt 90 6 lL050
5038 Propeller Hub Front Plate 89 1 e15
5x23 Propeller Hub Bolt Nut Washer 6 1,30
3x81 Propeller Bolt Nut 6 6480
5517 Propeller Hub Name Flate 1 095

XIII
TIVNING GEAR CASE

10123 Timing Gear Case (Crankcase End) 72 1 14,

10124 Timing Gear Case (Accessory End) 1 20,40

10084 Timing Gear Case 72 1 17.56

(Without Starter & Generator)
10085 Timing Gear Case Gasket (Innerg T3-114 3 AR
10120 Timing Gear Case Gasket (Outer 114 1 « 27

Pattern 10124 Changed To Remove Tennam
When Stock Zxhaustes,Service Cases In Pailrs
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PART NO.

2x149
2x168
2x170
2x318
5x22
19x14
19x17
19x113
28x83
32x13
28x71

10932
10007
10008
10450

10451
10452

11273
11274
11275
10032
10188
17726
10824
10730
10189
10202
10770
10201

10026
10771
10772
10027
10¢28
17864
10014
3Ix214
10021
10799%
10G28

REF.
DESCRIPTION NO.

NO.
PER

PRICE

ENGINE EACH

Hex Head Screw - 1/4-20 x 5/8

Hex Head Screw - 5/16-18 x 2-3/8
Hex Head Screw - 3/8-16 x 1
Drilled Head Screw - 5/16-18 x 7/8

Plain

Washer - 5/16

Shakevroof Lockwasher - 1/4
Shakeproof Lockwasher - 5/16
Shakeproof Lockwasher - 3/8

Dowel

- 1/4 x 3/4

Lacing Wire - .041 Steol
Timing Gear Case Cll Retalner
(Without Starter & Generator)

XIV
VALVE MECHANISH

Exhaust Valve (Sodium) 39
Exhaust Valve 39

Inlet
Valve

Valve

Valve

Valve 39
Guide - .00l Oversize) For 40
) Valves
Guide - ,002 Oversizeg #10007 40
&
Guilde - .005 Oversize) #10008 40

Exhaust Valve Guide - .001 Oversize)For
Exhaust Valve Gulde - .002 Oversize)Valve
Exhaust Valve Guide - .005 Oversize)#10932

Valve
Valve
Valve
Valve
Valve
Valve
Valve
Valve
Valve

Sporing %Washer Retaining Key
Spring (1-27/32" Long) 41
Soring Washer (Upner? For 42
Spring (1-15/16 Long) #10824 41
Soring Washer (Upper) For 42
Spring Washer (Bottom) 4#101&8
Spring Bottom Washer (1/32 Shim)
Soring Bottom Wwasner (1/64 Shim)
Retaining Ring (Not Used

With #10932)

Valve Lifter 23
Valve Lifter Unit

Valve Lifter Body

Valve Lifter Rod 29
Valve Lifter Rod Tube 27
Valve Lifter Rod Tube Packing 24
Valve Rocker Adj. Screw 27
Valve Rocker Adj. Screw Lock Nut 34
Rocker Shaft Stud 25
Valve Rocker Suprort (Center) 33
Valve Rucler Support (Cuter) 33

41
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PART NO.

18012«
x93
5x22

23x15

27x18
10031

17727

10052
10053
12x24

19x14

NO.

REF. PER PRICE

DESCRIPTION NO. ENGINE EACH
Valve Rocker Pin 38 4 1,44
Nut - 5/16-24 ) Rocker Pin 12 L,oo

Washer - 5/16 ) to 12 6
Palnut - 5/16-24 ) Cylinder 12 + 90
Rocker Pin Expansion Plug 4 L, 80
Valve Cover 14 4 81
Velve Cover Gasket 12 4 .12
Exhaust Valve Rocker Assembly 43 4 L, 66
Inlet Velve Rocker Assembly 43 4 2,55
Fillister Head Screw - 1/4-20 x 1/2 13 32 1,26

(Valve Cover & Tie Plate to Cylinder)

Shakeproof Lockwasher - 1/4 32 i

(Valve Cover & Tie Plate to Cylinder)

NOTE: It 1s essentlal that axis of
valve rocker bushing and barrel end
of rocker arm be parallel; otherwise,
the valve rocker contacts valve stem
off center, causing excesslve gulde
wear, ultimately bad valve seat
condition.

#INPORTANT - When valve rocker pin #18012
18 used witnh old style valve rocker sup-
port #10024, the portions of the support
separating the small oil holes from the
large center hole should be filed or cut
away approximately 3/32" x 3/32" to allow
0il to flow to the valve rocker »in. Sce
Bulletin No. 15,
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NOC.

REF. PER PRICE
PART NO. DESCRIPTION NO. ENGINE EACH
XV
STARTER, GENERATOR AND MAGNETO GROUP
17762 Starter Drive Shaft Cover Assembly - 1 5,2k
With Breather Tube

10750  Starting Notor (Delco-Remy) 1 3450

5136 Generator Stud 8 « 30

5632 Starter Gasket 104 1 .06
5633  Starter Drive Shaft Cover - 102 1 2,80

Without Breather Tube

5634 Starter Drive Shaft Cover Gasket 103 1 .02
5637 Generator Gasket 106 il .06
10118 Starting Motor (Electric Auto-Lite) 93 1 28,90
10135 Tachometer Houaing Gasket 1 .0l
17742 Tachometer Drive Gear 96 1 1.30
1774 Tachometer Driven Gear 97 1 1.3

177 Tachometer Drive Connector 70-95 1 1,

1774 Tachometer Connector Sleeve 1 2402
1014 Tacnhometer Drive Housing 1 k,69
10208 Tachometer Drive Packing 1 21
10207 Starting Motor Stud 2 42
11272 Starter Gear & Hub Assembly 98-99 1 17,48
10591 Generator Gear Assembly 108 1 11.83
10568 Generator Gear Shock Absorber 6 .10
10599 Generator Gear Hub 1 5.07
10600 Generator Gear 1 6,45
10119 Generator 92 1 52.00
2x150 Hex Head Screw - 1/4-20 x 3/4 2 3,40 per

Starter Cover to Timing Case
2x166 Hex Head Screw - 1/4-20 x 1/2 2 1,90 per
TaCRO?eter Hogsing to Timing Case . -
3x211 Nut -- 1/4-20 Loy er
2314 Palnut - 1/4-20) Generator to Timing Case 4 " 60 ger
3%x94 Nut - 3/8-24 ) 2 .00 per
o3x1l Palnut - 3/8-24) Starter to Timing Case 5 5.90 ger
19x14 Shakeproof Lockwasher - 1/4 - Starter 4 .54 per
Cover & Tachometer Houslng to Tiwming )
Case

10225 Magneto 77-94 2 51,75
11048 Magneto - Snlelded (Includes High 1 g6, 25

Tension Wire Asesembly) (Left)
11049 ‘agneto - Shielded (Includes High 21 86,25
Tension Wire Assembly (Right)
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NO.

REF. PER PRICE
PART NO. DESCRIPTION NO. ENGINE sEACH
10707  High Tension Wire Support - Shielded 1 .36
11667 Magneto & Tachometer Drive Gear Y
Assembly 76-112 1 14,
17750 Crankshaft Gear Nut 1 -9
17751 Crankshaft Gear Nut Lock Washer )1 .17
5256 Magneto Stud 4 43
10952  Magneto Driven Gear 111 2 L, 28
5512 Magneto Gasket 78 2 » L
10397 High Tension Wire Assembly 1 k.92
(Cyl. #1 & 3)
10398  High Tension Wire Assembly 1 k.92
(Cyl. #2 & 4)
3x93 Nut - 5/16-24 Hex. 4 3.66 per C
5x19 Plain Washer 5/16 ) Magneto to Timing 4 +90 per C
23x15 Palnut - 5/16-24 Case 4 .90 per C
5546 Spark Plug (Champion J-10) 10 8 .65
10542 Spark Plug - Champion C-10-5 Shielded 10 8 1,.30%
5255 Spark Plug Wrench 1 .60 Net
11846 Spark Flug Gasket 8 .05
pA'SS
OIL PAN
11069 01l Pan Assembly - 8 Quarts - No 20 1 59.00
Filler Hole
11068 011 Pan Assembly - 8 Quarts - With 20 1 75.48
Filler Hole
11065 01l Pan Assembly - 5 Quarts - No 20 1 49,75
Filler Hole
11064 011 Pan Assembly - 5 Quarts - With 20 i 50.31
Filler Hole
10087 011 Pan Gasket 18 L .43
10239 01l Pan Drain Plug - 5 Qt. Pan 68 1 23
8 Qt. Pan 68 2 .23
2x167 Hex Head Screw - 5/16-18 x 3/4 12 3.00 per C
8 Qt. Pan Only
3x93 011 Pan Stud Nut - 5/16-24 -5 Qt.Pan 19 3 4,00 per C
8 Qt.Pan 19 7 4,00 ner C
5x22 Plain Washer - 5/16 Use With 3x93.
5 Qt.Pan 3 .66 per C
8 Qt.Pan 7 .66 per C
12x29 Hex Head Screw - 5/16-18 x 3/4
5 Qt. Pan 18 2,10 per G
8 Qt. Pan 2 2.10 per C
19x17 Shakeproof Lock Washer - 5/16 - Use
With 12x29 - 5 Qt. Pan 18 .50 per C
8 Qt. Pan 14 .50 per C

Lk



NO.

: REF. PER FRICE
PART NO. DESCRIPTION NO. ENGINE EACH
¥
23x15 Palnut - 5/16-24 Use with 3x93
5 Qt. Pan 3 «90 per C
8 Qt. Pan 7 «90 per C
32x13 Lacing Wire - .041 Steel (Drain Plug)
5 Qt. Pan 3" .02 per ft.
8 Qt. Pan 6" .02 per ft,
10206 011 Pan Stud (In Timing Case) 3 42
(Generator & Starter Only)
10368 Cil Pan Stud - 8 Quart (In Crankcase) 4 .39
10719 Oil Pan Screen [Hole Cover 1 1.2%
10718 011l Pan Screen Hole Cover GasXet 1 05
5113 01l Pan Screen Hole Cover Stud 4 .30
3x211 Nut - 1/4-28 g Screen Hole Cover 4 1.20 per C
23x14 Palnut - 1/4-28) to Cil Pan 4 .60 per C
10751 011 Filler Tube Hole Cover 1 1.50
5x21 Washer - 1/4 Plain (Screen Hole Cover 4 .72 per C
to Pan)
II
FUEL PUMP
10362 Fuel Pump Push Rod (Cuter) 116 1 1.08
10361 Fuel Pump Push Rod (Inner) 115 1 .8k
10360 Fuel Pump Gasket 118 1 .03
10359 Fuel Pump Bracket Gaakat Y iy 1 .02
10551 Fuel Pump 119 1 «98
2x410 Hex Head Screw - ) 123 2 .00 per C
5/16-24 x 1-1/8 % Pump to
3x84 Nut - 5/16-24 Bracket 121 2 550 per C
5x22  Plain Washer - 5/16 2 .66 per C
32x13 Lacing Wire - .041 Steel 9" .02 per ft,
10123  Engine Mounting Sracket Stud 1 o34
XVIII
MOUNT ING
17709 Engine Mounting Bracket Dowel 4 «19
10168 Engine Mounting Bracket 4 242
10193 Engine Mounting Bracket Stud 8 o 34
1024¢€ Engine Mounting Rubber Bushing 8 o15
10358 Engine Mounting & Fuel Pump Bracket 122 1 6.7
10501 Engine Mounting Washer 8 .0
10736 Engine Mounting Washer (For Stinson) 8 .05
3x84 Hex Nut 5/16-24 Bracket to Crankcase 9 5.50 ner C

45



PART NO.

5x22
32x13

10688
10738
11258

DESCRIPTION

Plain ‘Vasher Bracket to Cranlcase

Lacing Wire - ,041 Steel

Gear Puller

Inlet Manlfold Paciting Assembly Tool
Valve Lifter Rod Tube Puller & Setting Tool

All Prices subject to changes without notlca.
Pricas showvm in this handboot are for the

United States only.
Syracuse, New York.

XIX
TOOLS

REF.

NC.

TJOI
PER

PRICE

ENGINE EACH

9
22 "

All orices are F. O, B,

45

¥

.66 per C
02 per ft,

Net

858



PARTS PRICE LIST IN NUMERICAL ORDER

Part No. Description

2x149  Hex Head Secrew - 1/4-20 x 5/8
2x150 Hex Head Screw - 1/4-20 x 3/4
2x166 Hex Head Seraw - 1/4-20 x 1/2
2x167 Hex Head Screw - 5/16-28 x 3/4
2x168 Hex Head Screw - 5/16-18 x 2 3/8

2x169 Crankcase Cover Screw

2x170 Hex Head Screw - 3/8-16 x 1

2x171 Hex Head Screw - 5/16-18 x 1 1/8
2x315 Hex Drilled Heed Screw - 1/4-20 x 3/4
2x316 Hex Drilled Head Screw - 1/4-20x3-3/8
7x318 Hex Drilled Head Screw - 5/16-18x7/8
2x410 Hex Head Screw - 5/16-24 x 1-1/8
2x412 Hex Head Screw - 5/16-24 x 7-3/16

3x32 Hex Nut - 10-32

3x%81 Propeller Bolt Mut
3x84 Nut - 5/16-24 Casetle
3x92 Nut - 7/16-20

3%x93 Nut - 5/16 x 24

3x94 Nut - 3/8-24
3x211 Nut - 1/4-28
3Ix214 Valve Rocker Adj. Screw Lock Nut

5x19 Plain Washer 5/16

5x21 Plain Washer 1/4

5x22 Washer ~ 5/16 Plain

5%x23 Propeller Hub Bolt Nut Washer
6x15 #6 Woodruff Key

6x19 #61 Woodruff Key

6x110 #16 Woodruff Key

6x114 #212 Woodruff Key

Tx32 Pipe Plug 1/4 Slotted Headless
8x17 Cotter Pin - 3/32 x 1/4

8x112 Gotter Pin - 3/32 x 3/4

8x115 Cotter Pin - 3/32 x 1 1/4

8x118 Cotter Pin - 1/16 x 5/8

12x18 Round Head Screw - 10-32 x 5/8
12x%x24 Fillister Head Screw - 1/4-20 x 1/2
12x29 Hex Head Screw - 5/16-18 x 3/4
13x22 Flared Tube Nut - 3/16

13x42 Valve Case Oller Flared Tube Elbow
15x54 Copver Tubing - 3/16 x 19 1/2"
YT%l) Pipe Bushing - 1/4 x 1/8

19x14 Shakenroof Lockwasher - 1/4

19x15 Snakevroof Lockwasher - 10

19x17 Shakeproof Lockwasner - 5/16
19x113 Shakeoroof Lockwasher - 3/38

23x11 Palnut - 3/3 - 24
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Part No.

23x12
23x14
23x15

24x31
27x18
28x71
28x83
28x811
32x13
5033
5038
50985

5113
5136
5137
5255
5256
5449
5452
5512
5517
5546
a7 )
5632
5633

5634
5637
7254

10007
10008
10014

10021
10025
10026
10027
10028

10031
10032

10037
10040
10048
10052
10053

Descrivtion

Palnut - 7/16-20
Palnut - 1/4-28
Palnut - §5/16-24

Synthetic Rubber Packing

Rocker Pin Expansion Plug
Timing Gear Case 01l Retainer
Dowel ~ 1/4 x 3/4

Brass Dowel - 1/8 x 1/4

Lacing Wire - .041 Steel

041 Pump Relief Valve Spring Nut
Propeller Hub Front Plate
Crankehaft Bearing Stud Washer

011 Pan Screen Hole Cover Stud

Generator Stud

Carburetor Stud

Svark Plug Wrench

Magneto Stud

Tachometer Drive Connecter

Carburstor Gasket

Magneto Gasket

Propeller Hub Name Plate

Spark Plug

Crankcase Breather Tube (Rigid)

Starter Gasket

Starter Drive Shaft Cover - Without
Breather Tube)

Starter Drive Shaft Cover Gasket

Generator Gasket

Inlet Pipe Packing

Exhaust Valve
Inlet Valve
Valve Rocker Adj. Screw

Rocker Shaft Stud

Valve Rocker Suvport (outer)
Valve Lifter

Valve Lifter Rod

Valve Lifter Rod Tube

Valve Cover
Valve Spring Washer Retaining Key

Connecting Rod Bushing
Crankshaft O1l Seal

011 Pump Body

Exhaust Valve Rocker Assembly
Inlet Valve Rocker Assembly

O Net

Qaaa



Part No.
10055

10057
10058
10059
10060
10061
10062
10063

10066

10070
10071
10084

10085

10087
10091
10093

10095
10098

10099
10100

10101
10105

10107
10108

10109
10111

10118
10119
10120
10123
10124
10135
10140

10141

10143
10144
10150
1€151
10167
10163

Description

011 Pump Cover

Crankshaft Bushing (Prop. end #1 & 3
Crankshaft Bushing (Prop. end #2 & 4
Crankshaft Bughlng (Center #1 &
Crankshaft Bushing (Center #2 &
Crankshaft Bushing (Gear end #1 3;
Crankshaft Bushing (Gear end #2 & 4
Crankshaft Thrust Washer

011 Pump Shaft Gear

Crankcase Cover

Crankcase Cover Gasket

Timing Gear Case (Without Starter &

Generator)

Timing Gear Case Gasket (1nner;
(Without Starter & Generator

01l Pan Gasket

011l Inlet Elbow Gasket

01l Pump Inlet Elbow Assembly

011 Pump Screen Aasembly

Inlet Pipe (Cylinder #1 & 2) (Used
with 5 Qt. Oil Pan)

Inlet Pipe (Cylinder #3) (Used with
5 Qt. 011l Pan)

Inlet Pipe (Cylinder #4) (Used with
5 Qt. 0il Pan)

Inlet Plpe Flange

Crankcase Bolt, Stud & Oll Header Packing

Camghaft Bearing Stud
Crankshaft Bearing Stud (Inside Lower
Front and Center)

Crankshaft Bearing Stud (Upper Front with

Dowel)

Crankshaft Bearing Stud (Lower Front with

Doviel)

Starting Liotor

Generator

Timing Gear Case Gasket (Outer)
Timing Gear Case (Crankcase End;
Timing Gear Case (Accessory End
Tachometer Housing Gasket
Tachometer Drive Gear
Tachometer Driven Gear

Tachometer Connector Sleeve
Tachometer Drive Housing
Exnaust ripe Flange

Exnaust Plpe Gasket
Cranltcase Stud (Front Tie)
Engine Mounting Bracket

Price
Each

$ 10,78

1,26
1.16
1.38

1,47
T 18
1.18

47

4.59

1
17.56
silZ

3
.02
3450

1.50

1,51
1.51

o1k
el

78
1.10

1,65
1,29

28,90
524,00

o2
14, 3
20,

.01

1,30
1.35

2,02
4,69
5

. _«09
1,07
2.25



Part No.

10170
10188
10189
10191
10192
10153
10194
10201
10202
10205

10206

10207
10208

10210
10211
10212

10213
10214
10219

10225
10236
10237
10239
10246
10248

10249

10358
10359
10360
10361
10362
10368
10371
10381
10382
10383

10384
10385
10386
10387

Description

Crankcase Cover (With Oil Filler Hole)

Valve Spring - 1-27/32" Lon

Valve Spring Washer (Bottom

Exhaust Pipe Flange Stud

Cylinder Hold Down Stud 7/16

Engine Mounting Bracket Stud

Cylinder Tie Plate

Valve Retaining Ring

Valve Spring Bottom Washer (1/32 Shim)

Valve Case Oller Double Elbow (In Cgank—

case

01l Pan Stud (In Timing Case) (Generator
& Starter Only)

Starting Motor Stud

Tachometer Drive Packing

Inlet Pipe (Cylinder #1 & 2) (Used
with 8 Qt. Pan)

Inlet Pipe (Cylinder #3) (Used With
8 Qt. Pan)

Inlet Pipe (Cylinder #4) (Used VWith
8 Qt. Pan)

Cylinder Tie Plate Gasket

01l Filler Tube

Camshaft & Tachometer Drive Assembly

_ (Without Starter & Generator)

Magneto

01l Filler Tube Gasaket

011 Level Gauge Assembly

011 Pan Drain Plug

Engine Mounting Rubber Bushing

Crankshaft Gear (Engine Withnout Starter
& Generator)

Crankshaft Gear (Engine with Starter %
Generator)

Engine Mounting & Fuel Pump Braclet

Fuel Pump Bracket Gasket

Fuel Pump Gasket

Fuel Pump Push Rod (Inner)

Fuel Pump Push Rod (Outer)

011 Pan Stud - 8 Qt. (In Crankcase)

Crankecase Bearing Stud Packing

Connecting Rod Bushing (.010 Undersize)

Connecting Rod Bushing (.020 Undersize)

Crankshaft Bushing(.01l0 Undersize)
(Prop. end #l1 & 3)

Crankshaft Bushing (.020 Undersize)
(Prop. end #1 & 3)

Crankshaft Bushing (.010 Undersize)
(Prop. end #2 & 4)

Crankshaft Bushing (.020 Undersize)
(Prop. end 72 & 4)

Crankshaft Bushing (.0l0 Undersize)
(Center #l & 3?

2.05
1,84
2.19
1,16



Part No. Description Each

10388  Crankshaft Bushing (.020 Undersize) 4 219
(Center #1 & 3?

10389 Crankshaft Bushing (.010 Undersize) 1.32
(Center #2 & 4?

10390  Crankshaft Bushing (.020 Undersize) 2411
(Center #2 & 4?

10391  Crankshaft Bushing (.010 Undersize) 1,34
(Gear end A & 3)

10392 Crankshaft Bushing (.020 Undersize) 1.90
(Gear end #1 & 3)

10393 Crankshaft Bushing (.0l0 Undersize) 1,35
(Gear end #2 & 4) .

10394  Crankshaft Bushing (.020 Undersize) 1,47
(Gear end #2 & 4)

10397 High Tension Wire Assemdly (Cyl. #1 4,92

& 3
10398 High Tension Wire Assembly (cyla)#e 4,92
&

10450 Valve Guide .00l Oversize) For Valves oyt

10451 Valve Guide 002 Oversize) #10007 & W5l

10452 Valve Guide .005 Oversize) #10008 .90

10457 Connecting Rod Bushing (Piston End) .20

10458 Crankshaft 90,20

10462 Connecting Rod Assembly 16,00

10472 01l By-Pass Plate (Pressure Connection) U4, 40
10474 011 By-Pass Plate (When 01l Cooler 1s 3.87

Used)
10479 Pistons 7:1 Compression Ratio 5.08
10481 Cylinder Gasket «03
10482 Crankshaft Bearing Stud (Lower Rear 1,30
10483 Crankshaft Bearing Stud (Upper Rear 1,17
10489 01l By-Pase Plate Gasket (Pressure
Connection) .02
10491 011 By-Pass Plate Gasket (\When Oil .02
Cooler 1s Used)
10501 Engine Mounting Washer o4

10507 Crankcase Assembly (Without Provision 236,98
For Fuel Pump)

10517 Crankcase Assembly (With Provision 236,98
For Fuel Pump)

10520 Piston Pin Assembly (.COl Oversize) 2,10
10521 Piston Ring (Top Groove) .50
10522 Piston Ring (Middle Grooveg .50
10523 Piston Ring (Bottom Groove .65
10541 Pistons 6.3:1 Compression Ratilo 5.91
10542 Spark Plug - Champion C-10-5 Shielded 1.,30%
10551 Fuel Pump 7.98
10562 Crankcase Breather Flexible Tube o 1 |
10585 Carburetor (Altitude Adjustment) u2.32
10550 011 Level Gauge Assembly 1,1

(Filler in Crankcase Cover)
1059) Generator Gear Assembly 11,83



Part No.

10598
10599
10600
10665
10672
10673
10682

10685
10688
10707
10718
10719
10725
10730

10736
10738
10744

10750
10751
10753

10770
10771
10772

10799
10824
10825

10829
10932
10952
10968
10969
10997
10998
11048
11049
11059

11064
11065
11068
11069
11081
11125
11220

11273
11274
11275

11272

Degcription

Generator Gear Shock Absorber
Generator Gear Hub
Generator Gear
Crankcase 011 Gause Hole Plug
01l Pump Drive Gear
011 Pump Driven Gear
01l Filler Cap (On Crankcase Cover)
5 Qt. Pan
Propeller Bolt
Gear Puller
High Tenslon Wire Support - Shielded
011l Pan Screen Hol2 Cover Gasket
011l Pan Screen Hole Cover
Camshaft Gear (Aluminum Rim)
Valve Spring Washer (Upper) - For
#10188
Engine Mounting Washer (Stinson)
Inlet Manifold Packing Assembly Tool
01l Filler Tube & Gauge Assembly
(5 Qt.)
Starting Motor (Delco-Remy)
0il Filler Tube flole Cover
01l Filler Tube & Gauge Assembly
(8 Qt.)

Valve Spring Bottom %Washer (1/64 Shim)

Valve Lifter Unit
Valve Lifter Body

Valve Rocker Support (Center)

Valve Spring (1-15/16 long)

Valve Spring Washer (Upper) - For
#10824

Cylinder Assembly

Exhaust Valve (3odium)

Magneto Driven Gear

011 By-Pass Plate

011 By-Pass Plate Gasket

011 Pressure Relle=f Valve Soring

011 Pump Assembly

Magneto - Shielded (Left)

Magneto - Shielded (Right)

Cylinder Assembly (Sodium Exhaust

Valve)

011 Pan Assembly (5 Qt.

01l Pan Assembly (5 Qt.

011l Pan Asseubly (8 Qt.

01l Pan Assembly (8 Qt.

Crankcase Breather Flexlble Tube

Camgnaft

Starter Drive Shaft Cover Assembly

With Breather Tube

Exhaust Valve Gulide - .00l Overslze

Exhaust Valve Gulde - .002 Oversize

Exhaust Valve Guide - .005 Oversize

Starter Ring Gear & Hub Assembly

e S N

With Filler Hole
No Filler Hols
with Filller Hole
No Filler Hole

For
Valve
#10952

20

Price
Each

LI

o
-~ O

e s o °
~~no

U‘IU:—'O\\JT

&
N
O

19,00

Net

Net



Part No,

1166

1167

11676
11677
11630
11841
11842
11846
12201
14732
1718

1768

17707
17708
17709
17726
1772£
1773

17735
17738
17742
177&3
1774

17745
17750
17751
17762
17864
18012

Description

Magneto & Tachometer Drive Gear Assembly

Valve Case 01l Plpe Support
Valve Case 011 Pipe Sleeve
Valve Case 011l Pipe Clamp
Valve Case 011 Pipe Assembly
Plston Pin Plug

Pigton Pin

Spark Plug Gasket

Connecting Rod Bolt Nut

011 Pump Rellief Valve Plunger
Starter Gear & Hub Assembly
Connecting Rod Bolt

Camshaft Bushing E#l & #3 Half
Camshaft Bushing (#2 & #4 Half
Crankcase Dowel

Valve Spring Washer (Upper)
Valve Cover Gasket

011 Pump Drive Shaft

011l Pump Stationary Shaft
Connecting Rod Bushing (Upper)
Tachometer Drive Gear
Tachometer Driven Gear
Tachometer Drive Connector
Tachometer Connector Sleeve
Crankshaft Gear Nut
Crankshaft Gear Nut Lock

Starter Drive Shaft Cover Assembly

Valve Lifter Rod Tube Packing
Valve Rocker Pin



THE BLECTRIC AUTC-LITE COMPANY GAS-4157

II

GAS-4157
GDY-4106 cf;gmma GDY-4106

Adr Cooled liotors

DESCRIPTION
Volts - GAS-4157 - 6
GDY-4106 - 12
Rotation = Clockwise at the drive end
Ventilated - No
Control - Third brush and two charge regulator
Poles - 2
Brushes - 3

LUBRICATION & GENERAL INSPECTION
A. Inspection

1. Remove the head band,

2. Inspect the commutator. If the commutator is dirty or dis-
colored it can be cleaned by holding a piece of 00 sandpaper
against it while turning the armature slowly, Blow the sand out
of the generator after cleaning the commutator. If the commtator
is rough or worn the generator should be removed from the car and
completely overhauled as outlined in section IV.

3. Inspect the brushes and brush holders, The brush holders
should swing freely on their pivots. If the brushes are oil soaked
or if they are worn to less than one half of their original length
the generator should be given a tune-up inspection as outlined in
section III.

B, Lubrication
1. Commtator End
The commutator end ball bearing should be given a few drops
of medium engine oil at regular intervals,
2. Drive End
The drive end ball bearing has no provision for external lub-
rication,

C. Wiring
1. Visual Inspection
Inspect all wiring from the generator to the regulator, from
the regulator to the battery and from the battery to ground for
worn or frayed insulation, broken wires and for loose or corroded
connections. Repair or replace any defective wiring.
2. Voltage Drop Test
Run the generator at about 50% of its maximum output and measure
the voltage drop from the regulator terminal to the battery terminal.
This drop should not be more than .1 volt at a 10 ampere charging
rate or .05 volt at a 5 ampere charging rate. There should be no
voltmeter reading when the drop is measured from the generator frame
to the battery ground post., If larger readings are obtained the
high resistance should be eliminated.

D. Operation

1, Run the generator at near maximum output and note the commu-
tator action. If there is excessive arcing between the brushes and
commutator remove the generator for a tune-up inspection as outlined

in section III.
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III

GDY-4106

2, Test the regulator as outlined in the regulator specifi-
cations,

E. Replace the generator head band.

TUNE-UP INSPECTION
A. Remove the generator from the engine and take off the head band,

B. Inspect the commutator as in II A2,

C. Brushes
1. Inspection

Each brush and brush holder should swing freely and should be
free from oil and dirt., Brushes that are oil soaked or are worn to
less than one half of their original length should be replaced.

To remove the brushes take out the brush screw., Make sure the
new brushes are assembled so that the beveled face of the brush fits
the commtator., Check the alignment to make sure the brush edge is
parallel with the commtator segments. If the alignment is off or
if the brush holders de not swing freely the commtator end plate
should be inspected as described in section IV,

After new brushes are installed they should be sanded to make
sure of the proper fit on the commutator. To sand brushes cut a
strip of 00 or 000 sandpaper the exact width of the commutator.
Slip this strip under a brush and pull so that the brush is forced
toward the brush arm. Be careful not to break the edge of the
brush and repeat the sanding on the other brushes.

2. Check brush spring tension.

Measure with a spring scale hooked under the brush screw tight
against the brush and pull on a line parallel with the face of the
brush. Take the reading just as the brush leaves the commutator,
Brush spring tension should be 15 to 20 ounces with new brushes.

If the tension is too great the brushes and commutator will
wear excessively while if the tension is too little there will be a
tendency to arc at the commutator.

3. Run in new brushes.

New brushes should be run in to make sure of a perfect brush
fit before output tests are made on a generator. To run in new
brushes the generator should be run under load long enough to
secure a perfect brush fit.

D. Check armature end play

Armature end play should be held between .003" to ,010". If
the end play is too great it can be reduced by installing thrust
washers on the armature shaft just inside of either end head. Make
sure when installing thrust washers that the brushes are correctly
centered on the commtator.,

E. Bench Test - GAS=4157
1, Field Coil Draw
3.80 to 4,20 amperes at 6.0 volts
2. Motorizing Draw
" L6 to L.94 amperes at 6.0 volts
This test is made with the field lead grounded to the genera-
tor frane.
3. Output Test (iithout regulator)

8.0 Amps., 7.6 Volts at LLL5 Liax. R.P.M.
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GDY-4106

Te4 Volts 12.2 to 14.2 Amperes maximum output
8.0 Volts 13.3 to 15.3 Amperes maximum output
To adjust the maximum output advance or retard the third
brush by applying pressure to the base of the brush mounting stud,

F. Bench Test - GDY-4,106
1. Field Coil Draw
2,23 to 2,47 amperes at 13.0 volts
2, Motorizing Draw
3.20 to 3.54 amperes at 13,0 volts
This test is made with the field lead grounded to the genera-
tor frame,
3. Output Test (Without regulator)
2.0 Amps,., 13,4 Volts at 1215 Max, R.P,M,
14.6 Volts, 5.8 to 6.7 Amperes maximum output
15.0 Volts, 6.0 to 7.0 Amperes maximum output
To adjust the maximum output advance or retard the third
brush by applying pressure to the base of the brush mounting stud,

G. Reassembly

Remount the regulator on the generator and reassemble the gen-
erator on the engine then follow the general inspection from lubri-
cation to end,

IV COMPLETE OVERHAUL
To completely overhaul the generator it should be removed from
the engine and taken to the bench,
A, Disassembly

1. Remove the head band.

2, Remove the drive gear,

3. Remove the commtator end cover and take out the screw in the
end of the armature shaft.

L., Remove the two frame screws at the commtator end and slide
the commutator end plate off of the armature shaft. Disconnect the
leads at the brush.

5. Lift the drive end and armature out of the frame and field,

6, Press the armature shaft out of the drive end head,.

B. Inspection
1. Armature

Inspect the armature and commtator for evidences of wear, In-
spect the insulation and the soldering to make sure all coils are
in proper working order., Check the windings for ground, shorts and
open circuits,

If the commtator is rough or worn it should be turned down in
a8 lathe, When turning mount the shaft on the bearing seats and not
on the shaft centers. After turning undercut the mica clean and
squarely to a depth of 1/32 inch.

If the solder has been thrown it should be resoldered and any
other visible fault should be repaired, It is recommended that
faulty armatures be replaced if they cannot be repaired without re-
winding.

2. Frame and Field

Inspect the insulation on the field coils and leads and replace

any faulty part. Check the field coils for grounds and for open
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circuits. Inspect the leads for broken wires and for frayed
insulation, )

If the field coils are faulty and must be replaced remove the
pole piece screws, Asgemble the new coils on the pole pieces and
tighten securely with pole piece screws that have been dipped in
boiled linseed oil. As the screws are tightened the frame should
be struck with a rawhide hammer a few times to properly settle the
pole pieces,

3. Commmutator End Plate

Remove the third brush plate amd clean both plates thoroughly.
Inspect the brush arms and pivots to see that they are not bent or
corroded, Check the insulated brush holders for grounds, Clean
the bearing thoroughly and inspect it for wear, Repack the bearing
1/2 full with a high melting point grease before assembling.

4. Drive End Head

Disassemble and clean the bearing and retainers, Inspect
each part for wear or failures.

Pack the ball bearing 1/2 full with a high melting point grease
and reassemble the drive end head.

C. Assembly

1, Assemble the drive end head on the armature shaft,

2. Assemble the drive end head and armature to the frame and
field making sure the dowel pin is in place.

3. Assemble the commitator end plate on the armature shaft making
sure the dowel pin is in plate.

L4, Fasten the end heads with the thru bolts.

5. Assemble the commutator end bearing and retainer and fasten
with the shaft screw.

6. Assemble the commutator end cap cover and gasket.

7. Connect the brush leads to the brush screws.

8. Add a few drops of medium engine oil to the commutator end

ciler,

D. Follow the tune-up inspection from IIT C3 to end.



THE BLECTRIC AUTO-LITE COMPANY MZ-,087 MZ.-1,087
MBG-4,009 STfAOREmG NOTCR MBG—/,009

Air Cooled Motors

I  SPECIFICATIONS
Rotation - Clockwise at the drive end
Volts -~ MZ-4,087 - 6
MBG-4009 - 12
Drive - Left hand inboard Bendix
Starting Switch - Solenoid - mounted on motor
Poles - 4
Brushes - 4

II LUBRICATION & GENERAL INSPECTION
The head band should be periodically removed and the follow-
ing operations performed.
A. Inspection
1. Commutator
If the commtator is dirty it can be cleaned by holding a piece
of 00 sandpaper against it while turning the armature slowly. Blow
the sand out of the motor after cleaning.
If the commutator is rough or worn the motor should be removed
for a complete overhaul as outlined in section IV.
2. Brushes
The brushes should slide freely in their holders and should
not be oil soaked, If the brushes are oil soaked or are worn to
less than one half of their original length they should be replaced
as outlined in section IV,

B. Lubrication
The oiler in the commutator end cap should be 3 to 5 drops of
medium engine oil,

C. Wiring

Check the wiring for broken wires, frayed insulation and for
corroded connections. Particular attention should be paid to the
ground connections.

D, Starting Switch

Check the starting switch to see that the switch closes when
the control button is operated and that the wvoltage drop across the
switch does not exceed .05 volts per 100 amperes,

E. Replace the Head Band

ITI TUNE~-UP INSPECTION
This inspection should include all of the items of the lubri-

cation and general inspection except that the motor should be re-
moved from the engine and the work done on the bench.

At this inspection the Bendix should be removed from the shaft
and cleaned. If the Bendix is worn or the spring is distorted the
worn parts should be replaced. When reassembling the Bendix on the
shaft the shaft should be given a light wipe of oil.

The motor should be tested for no load current draw and for
lock torque on the bench and then cleaned and remounted,
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The no load specifications are:
MZ2~-1,087 - 70 Max, Amps., 5.5 Volts, 4300 Min. R.P.M,
MBG~-4009 - 55 Max, Amps., 11,0 Volts, 7300 Min. R.P.M,
The stall torque specifications are:
MZ-4,087 - 560 Amps., 4.0 Volts, 11.8 Pounds Feet
MBG-4009 - 520 Amps., 8,0 Volts, 14,7 Pounds Feet

IV COMPLETE OVERHAUL
For a complete overhaul the motor should be removed from the
engine and taken to the bench for the following operations:
A. Disassemble

1. Remove the head band.

2. Remove the Bendix drive.

3. Remove the screws holding the commtator end plate. Lift
the brushes out of the holders and slide the commtator end plate
off of the motor.

4. Remove the screws holding the drive end head and slide the
head off of the armature shaft.

5. Lift out the armature.

6. Remove the solenoid switch.

B. Inspection
1., Armature
Inspect the windings to see that they are firmly in place and
are properly staked to the commitator. Inspect the insulation to
see that 1t is not frayed or worn. Check for opens, shorts and
grounds and ingpect the bearing seats for wear,
2. Commtator End Plate
Inspect the grounded brushes to see that they are not oil
soaked and are not worn to less than 1/2 of their ~einal length.

If necessary to install new brushes remove the - rlding the
brush holders and brush terminals. When re-riv sure the
rivets fit the holes smgly in order to hold the ©0lder firm

and to make a good ground contact.

Inspect the brush holders to make sure they are not distorted
or out of alignment.

Inspect the bearing and if found to be worn excessively re-
place the end plate.,

3. Frame and Field

Inspect the field coils and terminal post insulation for grounds
and check the field coils for open circuits,

If it is necessary to replace the field coils remove the pole
piece screw and install the new coil on the pole plece. Dip the
pole piece screw in boiled linseed oil before assembling and tighten
securely, Hit the frame a few sharp blows with a rawhide hammer
as the screws are tightened to properly align the pole pieces.

Inspegt the insulated brushes and replace if they are found to
be 01l soaked or worn out. To replace the brushes unsolder the
brush pigtail from the loop in the field coil and open up the loop
slightly. Insert the new brush lead and clinch the loop tightly
then solder to make a good connection.

4. Drive End Head

Inspect the bearing for wear and replace if found to be worm.
Use only the proper arbor to install new bearings to be sure of
the correct bearing fit.
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5. Starting Switch
Connect the starting switch to a battery, rheostat and volt-
meter and check its opening and closing voltage.
6 volt switch chouls close at 4.0 to 5.0 volts
6 volt switch should open at 0.5 to 2.0 volts
12 volt switch chould close at 8.0 to 10.5 volts
12 volt switch should open at 1.5 to 4.0 wvolts
6. Bendix Drive
The Bendix drive should be disassembled and cleaned. When
reassembling replace any worn part.

C. Assembly

1. Place armature in the frame and field and assemble the fibre
washer on the drive end of the shaft.

2. Soak the drive end bearing and remove the excess oil. Assemble
the drive end head on the shaft and fasten to the frame with the
four screws and lock washers.

3. Assemble the steel thrust washer on the commutator end of the
shaft and fasten commitator end plate on the frame., Have the bear-
ing olled before assembling,

4. Assemble the brushes in their holders and fasten the head
band in place.

5. Assemble the Bendix drive and lock the shaft nut with the
cotter pin.

6. Assemble the starting switch and connector to the frame and
terminal post.

D. Check armature end play
The armature end play should be 1/16" maximum, To adjust re-
move the commutator end plate and change the thrust washer to one
of the following:
MU~-54 1/32" thick
MU-54A 1/64" thick
MU-54B 3/64" thick

E. Check the brush spring tension, This tension should be between
42 and 53 ounces with new brushes, Measure the tension with a
spring scale hooked under the brush spring at the bend and take the
reading just as the spring leaves the brush. The scale should be
pulled on a line parallel to the face of the brush., Adjust the
brush spring tension by bending the brush spring at the spring post.

F. Bench test the motor as in III
G. Assenble the motor on the engine

H. Lubricate and check the wiring as in II B and II C
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THE ELECTRIC AUTG.LITE COMPANY TWO CHARGE REGULATOR
for
Air Cooled Motors

The two charge regulator is a combination circuit breaker and
voltage regulator,

The circuit breaker unit consists of an electromagnet and a set
of contacts. The electromagnet has two windings, one of which has
many turns of fine wire and is connected across the generator like a
voltmeter. The other winding has a few turns of heavy wire and is
connected in series with the generator output. One of the contacts
is mounted on an armature that is operated by the electromagnet while
the other contact is stationary. These contacts are connected in the
charging circuit so that the circuit between the generator and battery
is made or broken by the contacts.

When the generator is stopped the circuit breaker contacts are
held open by the armature spring. If the generator is started the
generated voltage is gradually built up as the generator speed is in-
creased, When the voltage reaches the value for which the circuit
breaker is calibrated there is sufficient magnetism in the shunt coil
to overcome the spring tension and pull the armature down. This
closes the circuit from the generator to the battery and allows the
generator to charge. If the speed of the generator is reduced so
that its voltage falls below that required to charge the battery the
current flows from the battery to the generator. This reverses the
magnetism created by the series coil and opposes the magnetism created
by the shunt coil. With the reduced pull on the armature the spring
opens the contacts and disconnects the circuit between the generator
and battery.

The regulator unit consists of a set of contacts that are held
together by an armature spring. The magnetic unit has one coil con-
sisting of many turns of fine wire which is connected in the charging
circuit so that its magnetism depends on the generated voltage.

When the generator is started the regulator contacts are held
together and the field circuit is grounded directly which results in
a maximum field current, As the generator charges the battery the
voltage rises until there is enough magnetism created in the regula-
tor coil to pull the armature down and open the contacts, With the
contacts opened the field circuit is grounded thru a resistance. This
lowers the field current and reduces the output by about one half.

The generator continues to charge at this reduced rate until an add-
itional load is put on the circuit. With the increased load the volt-
age of the system is lowered below that required to hold the regulator
contacts open and the spring closes the contacts. With the contacts
thus closed the generator again charges at its maximum rate,

Due to the necessity for special instruments and information
needed to check and adjust these units it is recommended that they be
referred to an Official Auto-Lite Service Station for any adjustments
or repairs,



MARVEL-SCHEBLER . ;. o 1w

CARBURETER =~ =

Model MA-3A : |

AS USED ON...

FRANKLIN ATRCRAFT ENGINES

Model 4AC-199, 90 H.P. and Model 6AC-298, 130 H.P.

¥The Marvel-Schebler, Aircraft Model MA-3A Updratit
Carbureter, as used on Franklin Aircraft Engines, is of the plain-tube
fixed jet type and prevides twelve outstanding design features, as follows:

1. Manual Altitude Coutrol for better performance and economy in fight.

2. Double float mechanism provides accurate fuel metering under extreme angles of
flight.

3. Improved idle system—with primary and secondary idle air vents—produces proper
air and fuel emulsion for siarting and idling.

4. Safety throttle lever spring holds throttle in “open’ position for take-off in case of
throttle control {ailure.

5. Double venturi mixing chamber improves acceleration of engine mixture distri-
bution.

B. Fuel inlei strainer screen prevents eniry of dirt or foreign matter.

7. Accessible bowl drain plug—located at lowest point of the fuel bowl—provides
for draining of water condensation.

8. Salety locking prevents loosening of parts.

9. Special stainless steel throtile shaft bushings prevent sticking ol throttle and
excessive wear.

10. Simplified fuel passages prevent vapor locking of high test gasolines in carbureter
channels.

11. No dirt can enter carbureter passages or fuel bowl when an eflicient air cleaner is
used, because all air vents open into main air entrance.

12. Back Suction Economizer which provides maximum fuel economy.

MARVEL-SCHEBLER CARBURETER DIVISION, BORG-WARNER CORPORATION e FLINT, MICHIGAN, U. 5. .

Printed in U.S.A. June, 1945 FoLDeER NoO. 157




OPERATING and MAINTENANCE INSTRUCTIONS

CONSTRUCTION

The carbureter is made up of two major units—a cast aluminum
throttle body and bowl cover, and a cast aluminum fuel bowl and air
entrance.

OPERATION
Idle System (Fig. 4)

With the throttle fly slightly open ‘o permit idling, the suction or vac-
uum above the throttle on the manifold side is very high. Very little
air passes through the venturi at this time, and hence, with very low
suction on the main nozzle, it does not discharge fuel. This high suction
beyond the throttle, however, causes the idle system to iunction, as the
primary idle delivery delivers into the high suction zone above the
throttle. Fuel from the fuel bowl passes through the fuel channel power
jet, and into the main nozzle bore, where ii passes through the idle
supply opening in main nozzle through the idle fuel orifice in idle tube.
where it is mixed with air which is allowed to enter idle tube through
the ﬁ)nmmy idle air vent and secondary idle air vent. The resultant rich
emulsion of fuel and air passes upward through the idle emulsion chan-
nel where il is finally drawn into the throttle barrel through the primary
idle delivery opening, subject to regulation of the idle a justing
needle, where a small amount of air passing the throttle fly mixes with
it, forming o« combustible mixture for idling the engine. The idle
adjusting needle controls the quantity of rich emulsion supplied to the
throttle barrel. and therefore controls the quality of the idle mixture.
Turning the needle counterclockwise away from its seat richens the
idle mixture to the engine, and turning the needle clockwise towards
its seat leans the idle mixture.

On idle, some air is drawn from the throttle barrel above the throtile
fly through the secondary idle delivery opening and blends with the
idling mixture being delivered to the engine, subject to regulation of
the idle adjusting needle. The secondary idle delivery begins to deliver
idling mixture to the engine as the Jnot!le is opened, coming into
play progressively and blending with the primary idle delivery to
prevent tge mixture from becoming too lean as the throttle is opened
and before the main nozzle staris lo feed.

Metering (Fig. 4)

All fuel delivery on jdle, ond also at steady propeller speeds up to
approximately 1000 R.P.M., is from the idle system. At approximately
1000 R.P.M. the suction irom the increasing amoun!t of air now passing
through primary and secondary venturi causes the main nozzle to start
delivering, and the idle system delivery dimimshes due to lowered
suction on the idle delivery openings as the throttle fly is opened for
increasing propeller speeds, until at approximately 1400 R.P.M. the idle
delivery is practically nil, and most of the fuel delivery trom that point
on to the highest speed is from the main nozzle. However, the tuel teed
at any {ull throttle operation is entirely from the main nozzle. The idle
sysiem and the main nozzle are connected with each other by the idle
supply opening. The amount of tuel delivered {rom either the 1dle system
or main nozzle is dependeni on whether the suction is greater on the
idle system or main nozzie, the suction being governed by throttle
valve position and engine load. The main nozzle feeds at any speed if
the throttle is open sulliciently to place the engine under load, which
drops the manifold suction. Under such conditions of iow manilold
suction at the throttle fly, the main nozzle feeds in preference to the
idle system because the suction is multiplied on the main nozzle by the
restriction of the venturi.

Main Nozzle (Fig. 4)

The main nozzle is supplied with fuel which passes from the fuel
bowl! through the meiering sleeve and the fuel channel. The fuel then
Inasses upward through the nozzle bore where it is mixed with air drawn
rom the nozzle air vent and nozzle bleed holes and is then discharged
from the nozzle outlet as an air and fuel emulsion, into the mixing
chamber. Air passing through the nozzle air vent sweeps fuel from
the nozzle well and nozzle bore under very low suction and therefore
satisfies any sudden demand for nozzle fue) delivery. The nozzle and
idle air vent entrance is provided with an air vent screen to prevent
clogging of vents with bugs and foreign matter.

Back Suction Economizer (Fig. 3)

In order to provide a leaner mixture to obtain fuli economy in the
cruising range, the back suction economizer is provided. This device
has no moving parts and consists ol connecting channels from the
throttle barrel to the sealed fuel bowl. The economizer hole at the
throttle barrel is located accurately with respect to the throttle {ly. so
that in the cruising range this hole is brought into communication with
the manifold suction above the throttle fly which suction is transferred
to the sealed fuel bowl thru the economizer channels. The suction in the
economizer channels is modified by the atmospheric bowl vent, which
places on the fuel bowl a dilferential suction, which is between mani-
told suction and aimosphere. This back suction diminishes the fuel
llow to the nozzle and idle system.

Altitude Control (Fig. 3 and 4)

The altitude control consists of altitude control lever, to which is
attached the altitude maetering valve assembly. The altitude metering
valve assembly is provided at its lower end with altitude metering
valve which rotat¢s in stationary altitude metering sleeve. Altitude
metering sleeve is provided with a slot thru which the fuel enters and
fuel meterm? s accomplished by the relative position between one
edge of the flatted altitude metering valve and one edge of the slot in
the altitude metering sleeve. When altitude control lever is in the posi-
tion nearest to carbureter tlange a full power mixture is provided for
take-off. To make the mixture leaner for altitude compensation, move
the altitude control lever away from the carbureter flange. With the
altitude control lever in the leanest position, sufficient compensation
for 14,000 feet is provided.

Use of Altitude Control

The altitude adjustment should not be used under 3000 feet. When
adjusting altitude control for altitudes higher than 3000 feet, move
control in and out slowly with the throttle full open until the highest
R.P.M. is attained. The carbureter mixture will then he correctly
adjusted for all throttle positions and loads at that particular altitude.

Caution

Always have altitude control in the full rich position which will be
in towards the instrument panel when coming in for a ltmding‘ so that
if full power is required in an emergency near the ground the engine
will operate satisiactorily and will not over-heat because of too lean
a mixture.

Adjustment of Carbureter

If, after checking all other points on engine, it is found necessary to
readjust the carbureter. proceed as follows:

With engine thoroughly warmed up, set Throttle Stop Screw so that
engine idles at approximately 550 R.P.M. Turn Idle Adjusting Needle
out slowly until engine “rolls"’ from richness, then turn needle in
slowly until engine “lags.”” or runs “‘irregularly’’ from leanness. This
step will give an idea of the idle adjustment range and of how the
engine operates under these exireme idle mixtures. From the lean
setting, turn needle out slowly te the richest mixture that will not
cause the engine to '‘roll’’ or run unevenly. This adjustment will in
most cases give a slower idle speed than a slightly leaner adjustment,
with the same Throtile Stop Screw setting, but wil{give smoothest idle
operation. A change in idle mixture will change the idle speed and it
may be necessary to readjust the idle speed with Throttle Stop Screw
to the desired point. The Idle Adjusting needle should be from ¥ to 1
turn from its seat to give a satislactory idle mixture.

CAUTION: Care should be taken not to damage the idle needle seat by
turning the idle adjusting needle too ti?htly against seat, as damage
to this seat will make a satisiactory idle adjustment very difficult.

Float Height

The float height is set at the factory, and can be checked by removing
the throttle body and bowl cover and float assembly and turning upside
down. Proper setling of the two floats should measure 7/32” from
bowl cover gasket to closest surface of each f{loat. Be sure to check
both floats to proper dimensions, making sure that the floats are paral-
lel to the bowl cover gasket.

Starting—Cold Engine

Open and close throttle two or three times depending on air tem-
perature, and set throttle stop approximately 3/32” {rom throttle stop
screw. With the throttle in this position, turn the engine over iwo or
three times before the ignition is ifurned on This will draw a finely
emulsilied mixiure of air and fuel thru the manifold into the combustion
chamber, then if the ignition is turned on, the engine should start on the
next turn over and with the throttle stop 3/32” from the throttle stop
screw there should be sulficient throttle opening to keep the engine
running. The carbureter is calibrated to give the richest mixture at
this throttle opening and therefore a cold engine will run the smooth-
est with the tEroMle in this position For this Teason the engine should
be allowed to warm-up tor several minutes beiore opening the throttle
further.

Starting—Hot Engine

To start @ warm or hot engine, pull the throttle stop against the
throttle stop screw in the idling position. If the engine has just been
shut off, turn on the ignition and the engine should start on the tirst
turn, but if the engine has been shut off for several minutes it may be
necessary to turn the engine over once or twice before turning on the
ignition. A warm or hot engine should start and continue to run with
the throttle in the idling position.

MARVEL-SCHEBLER CARBURETER DIVISION
BORG-WARNER CORPORATION
Flint, Mich., U.S.A.
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SERVICE STATION DIRECTORY

Akron, Ohio. .. ..... Hopkins & Kipp Auto Electric, Ine.
359 Bowery

Amarillo, Texas. .. ....... The E. S. Cowie Electric Co.
700 Van Buren St.

Ann Arbor, Mich....... A. & L. Battery & Elec. Service
529 Main

Atlanta, Ga...Carbureter & Ignition Co., 137 Mariette St.
Baltimore, Md..... .. Stephen Seth & Co., 882 Park Ave.
Battle Creek, Mich.. . ....Haddock Brothers, 19 Green St.
Baton Rouge, La.. .. ... United Service Co., 1202 Main St.
Birmingham, Ala......... Birmingham Elec. Battery Co.
S. 23rd & Ave. B

Bluefield, W. Va........... Grosclose Auto Elec. Service
Mercier at McCulloch

Boise, Idaho.. ... ... Oakley Automotive, 1101 Tdaho St.

Boston (2), Mass.. . W. J. Connell Co., 121 Brookline Ave.
Butte, Mont.. . Berry’s Auto Supply Co., 114 E. Broadway
Buffalo, N. Y...... H. W. Wolcott Co., Inc., 1597 Main St.
Charlotte, N. C................... Woodside Motor Co.
Box 1555, 214 W. 3rd

Canton, Ohio. .Carbureter Sales & Service, 328 Walnut St.
Chattanooga, Tenn........... Auto Elec. & Magneto Co.
522 Broad Street

Chicago, T1l.. . Albany Park Service Station, 2919 Lawrence
Chicago, Ill.. . Borg-Warner Int’l Corp., 310 S. Mich. Ave.

Chicago, Ill.. . .. .Illinois Auto Electrie, 2101 Indiana Ave.
Chicago, TIl.. . ................ Marvel Carbureter Sales

5829 W. Madison St.
Chicago, Ul........ Pellet Magneto Co., 2450 S. Wabash
Chillicothe, Ohio. ...... Oil & Pattery Service Company
Cleveland, Ohio............... Hart Ignition Company

6535 Carnegie Ave,
Columbus, Ohio. . .Long & Stouder Co., 189 E. Spring St.
Dallas, Texas...H. H. Whelan Company, 2616 Ross Ave.
Dayton, Ohio. . H. C. Haenggi Company, 410 S, Ludlow St.
Denver, Colo...Auto Elec. Appliance Co., 1290 Acoma St.
Denver, Colo,.......... Central Supply, Lincoln & 12th
Des Moines, lowa............... Standard Bearings Co.
= 1014 Grand Ave.
Detrsit, Mich. .Dix Auto Electric Service, 3925 W. Vernor
E]l Paso Texas. ............ Western Battery & Magneto

618 Montana Street

Evie, Pa.......DBriggs-Hagenlocher, Inc., 209 W. 12th St.
Evansville, Ind.. .. .Moutoux Auto & Machine, 311 Locust
Flushing, N. Y.......... The Durham Aivcraft Serv., Inc.
Northern Blvd. at Prince St.

Fort Wayne, Ind.. ..... .. Hareold’s Carbureter & Electric
323 E. Berry

Flini, Mich........ Ross Sales & Service, 1531 Detroit St.
Flint, Mich....... Kennedy Motor Parts, 1208 N. Saginaw
Flint, Mich........ Lawson Carbureter & Electric Service

115 E. 14th St.
Great FFalls, Mont.. . Starter & Battery Co., 512 First Ave.

Gainesville, Fla.. ... ... White Electric & Battery Service
722 W. University Ave.
Grand Rapids, Mich........... Electric Service Station

53 Commerce Ave.,, S. W,

Harrisburg, Pa.. . Automotive Elec. Service, 209 S. 1Tth St.
Houston, Texas. . Moore Brothers Co., Inc., 1515 Milam St.
Indianapolis, Ind............. Gulling Auto Electric Co.
450 N. Capitol Ave.

Jackson, Mich. . .Hill Piston Service Co., 622 E. Mich, Ave.
Jacksonville, Fla,....... Lovejoy Company, 16 E. Ashley
Kansas City, Mo.. ..Beach Wittmann Co., 1820 McGee St.
Lexington, Ky., Kentucky Ignition Co., Rose & Vine Sts.
Little Rock, Avk...... 555, Inc., 2nd to 3rd on Broadway
Louisville, Ky.. ..Kentucky Ignition Co., 737 S. Third St.

Los Angeles, Calif................. Marvel Carb. Sales
2222 S. Figueroa St.

Marion, Ind.. .. .Glasser Electric Co., 1002 S. Washington
Memphis, Tenn....... McGregor’s, Ince., 1071 Union Ave.
Memphis, Tenn............ Automotive Elec. Service Co.
982 Linden Ave.

Miami, Fla.. .......... Patten Sales Co., P. O. Box 4061
Milwaukee, Wis................ Wisconsin Magneto Co.
918 N. Broadway

Minneapolis, Minn.. ............... Fowler Electric Co.
2901 Nicollet Ave,

Nashville, Tenn......... United Service, 15615 Broadway
New Orleans, La.......... New Orleans Auto Supply Co.

1029-1041 Dryades St.

New Philadelphia, Ohio. Tuscarawas County Aviation, Inc.
Municipal Airport

New York City, N. Y........... Schebler Carbureter Co.
109 W, 64th Street

..American Electric Ignition Co.
735 N. Broadway

Oniaha, Neb....Carl A, Anderson, Inc., 16th & Jones Sts.

Oklahoma City, Okla.. .

Orlando, Fla........ Al Huppel, 445 W. Central Avenue
Philadelphia, Pa........... Marvel Carbureter Sales Co.

3957 N. Broad St.
Pittsburgh, Pa............. ... Automotive Ignition Co.

49171 Baum Blvd.
Pontiac¢, Mich.. . Auto Elec. Shap, Inc., 286 S, Saginaw St

Portland, Ove.. ... . H. E. Chase Co., 1340 W. Burnside St.
Richmond, Va........ Richmond Battery & Ignition Corp.
1319 W. Broad

Roanoke, Va,....... W. B. Clements, Inc., 321 Luck Ave,
St. Louis, Mo................ Medart Auto Electric Co.
3134 Washington Blvd.

Saginaw, Mich.......... Russell Electric, 1917 Michigan
Salt Lake City, Utah, Automotive Serv. Co., 475 8. Main St.
San Francisco, Calit............ Pacific Automotive Co.

116 Van Ness Ave.
San Franecisco, Calif. .H. G. Makelim Magneto Repair Co.
1583 Howard St.

San Antonio, Texas....Westbrook Carbureter Elec. Co.
301 S. Main Ave.
Seattle, Wash.. .. .. Huletz Auto Electric, 1509 Broadway

Shreveport, La.. .Chain Battery & Automotive Supply Co.
Marshall at Colton Streets

Sioux City, Towa (Under Des Moines)
Standard Bearings Co., 127 Sixth St.

Spokane, Wash...... Gill Automotive Co., 167 S. Liacoln
Syracuse, N. Y...... The Durham Co., 943 W. Genesce St.
Terre Haute, Ind....... Terre Haute Battery & Electric

32 N. Fifth St.
Tampa (2),Fla., .............. Bob Deriso Service, Inc.

Marion at Harrison
Toledo, Ohio. .. Toledo Auto Elec. Co., 35 Seventeenth St.
Toledo, Ohio. . Fort Meigs Auto Elec. Co., 1310 Monroe St.
Tulsa, 5, Okla.. . ......Tom Gorman Co., 214 E. Tenth St.
Toronto, Ont., Can...Auto Elec. Serv., Ltd., 1009 Bay St.
Vancouver, B. C., Can...Bob Bodie, Ltd., 657 Hornby St.

Vincennes, Ind.. .. .. Auto Electric Corp., 14 S. Sixth St.
Warren, Ohio. ............. Automotive Inc. of Warren
147 Pine Avenue, S. E.

Washington, D. C......... D. C. Speedometer Repair Co.
2113 14th St., N, W,

Waycross, Ga.. .......... Waycross Battery & Elee. Co.
611 Albany Ave.

Winchester, Va......... The Valley Service Station, Inc.

22 Amherst St.
Winnipeg, Manitoba, Can....Beattie Auto Elec. Co., Ltd.
176 Fort Street
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SERVICE PARTS LIST

MODEL MA-3A

as used on

FRANKLIN AIRCRAFT ENGINES

A10-2302—Model 4AC-199 90 H.P., Model 6 AC-298 130 H.P. (Without Fuel Pump)

Part No.

A10-2302P—Model 6AC-298 130 H.P. (With Fuel Pump)

Description

Al10-2302 Carbureter—Model 4AC-199 30 H P, Model 6AC-298 130 H.P. (Without Fuel Pump)
A10-2302P Carbureter—Model 6AC-298 130 HP. (With Fuel Pump)

A10-2338
A12-789
A13-768
Al4-172
AlS-8
AlS-Al3
Al15-42
Al15-474
A15-483
A15-493
Al6-A28
Al6-A36
Al8-221
Al16-222
Al6-224
Al16-619
Al6-624
A24-Al
A24-262
A24-480
A24-487
A29-113
A30-628
A32-32
A43-564
A46-461
A46-498
A47-606
A60-260
ABB-14
A66-18
A78-184
A78-345
A78-356
A78-357
A78-360
A82-9
A82-11
AB2-14
Ag5-57
A85-509
A99-8
A136-58
A155-564
A227-925
A227-762
A229-541
A233-555
*A233-557
A242-506

Printed in U.S.A. June, 1945

Carbureter Body & Bowl Assembly

Throttle Lever & Screw Assembly. . . e
Throttle Shaft & Stop Assembly ........ ... A, o
Throttle Fly .. .. . . ... . . ... . L.
Screw (No. 4-36x1/4 Round Hec(d) (Float Bracket) 2 Reqd

Screw (Special Altitude Lever). .. L
Screw (No. 8-32x%, Fill. Head) ( Thro!tle Ad)ustmg)

Screw (No. 12-24x3; Flat Fill. Head) (Throtile Body to Bowl) 4 Reg'd. .

Screw (No. 6-32xY/, Fill. Head) ("Sems”) (Throttie Fly) 2 Req'd.
Screw (No. 10-24x% Flat Fill. Head) (Throttle Lever) .. .
Gasket (Altitude Valve Head)... .. ... .. .. .. .. .. e
Gasket (Strainer Assembly)... .. ... .. ... . ... .. ..
Gasket (Throtile Body to Bowl)

Gasket (Nozzle) ... ... ... ... .. . . .

Gasket (Float Valve Seat) e
Gasket & Screen Assembly. .. ... .. S
Gasket Assortment ..... ........ e

Spring (Idle Screw)........ ... R

Spring (Throttle Adjusting Screw)

Spring (Altitude Valve Head) .. ... ... .. ... ... ........ ....

Spring (Throttle Opening).... . ..... ... P

Clip—Venturi Retaining ..... ..... ... ..

Float & Lever Assembly... ... e e

Float Lever Shaft ... ... ... ... .. . ..

Idle Needle Assembly........ ... ... ... .. .. ...

Venturi (Primary) ........... R
Venturi (Main) ... .. . e

Nozzle (Main) ....

Bushing (Throttle Shcxft) ........................ e
Lock Wire (Bowl Drain Plug) ... .. ... ... . e

Lock Wire (Altitude Valve Head)....... ... . ... .. ...

Washer (Altitude Valve Packing Retainer—1) (Altl{ude Valve Thrust——l) .......

Washer, Special Lock (Bowl Cover Screw) 4 Req'd...... ... ... . ...
Washer (Horse Shoe) (Altitude Valve Head)... . ........ ...

Washer, Lock — Special (Altitude Lever).. . .. .. ... .. ....
Washer (Lock No. 12) (Thr. Body to Bowl Screw) \4 Reg'd)....... ...

Pin—Cotter (Bowl Cover Screw—4) ... ... . e
Pin—Cotter (Float Lever Shaft—1) (Altitude Lever—1) ... ...... .
Pin—Cotter (Throttle Opening Spring). . ... .. ... .. ... .. ...

Screen (Nozzle & Idle Air Vent)... ... ... .. ... ... ... .......
Strainer Assembly . ... .. ... . L e

Plug (Drain Bowl)... ... ....... ... .. .. ... ..

Float Bracket .......... e e e
Lever Assembly (Altitude Comrol). ............... e

Throttle Body & Plugs Assembly. ...... .. ..

Throttle Body Assembly Complete....... ... ..... e e
Idle Tube Assembly... ..... T,
Float Valve, Seat & Gasket Assembly (Matched) ...................
Float Valve, Seat & Gasket Assembly (Maiched).......... ..... .
Altitude Metering Valve Assembly....... ........ e e

* Used with Fuel Pump Equipment

Folder No. 157



K C L

Fig. 1: ZERO-LASH HYDRAULIC LIFTER in Franklin Aircraft Engines

PERATION OF ; | é HYDRAULIC LIFTERS
’ 7" 2ROL A
I

TRADE
N

FRANKLIN AIRCRAFT ENGINES MODELS 4AC-176
4AC-199 — 6AC-264 — 6AC-298— 12 AC-806

CONSTRUCTION Lash Hydraulic Lifter through hole (H) to

the supply chamber (J).

MARK

The Zero-Lash Hvdraulic Lif i f:
¢ oero-Las ydraulie Lilter consists o With the face of the lifter on the base

circle of the cam, and the engine valve
seated as shown in Fig. 1, the light plunger
spring (K) lifts the hydraulic plunger (C)
so that its outer end contacts the push-

1. The outer portion or body (A) Fig. 1,
similar to manually adjusted types of
lifters except for having a straight,
machined hole to receive the hydraulic
unit instead of a threaded hole for an

rod socket taking up the clearance at this

adjusting screw point, and all along the valve train, giving

2. The hydraulic unit itself, comprising zero lash. As the plunger (C) moves out-
cylinder (B), plunger (C), ball check ward, increasing the volume of the oil in
valve (D), and plunger spring (K). the pressure adjusting chamber (L), the

ball check valve moves off its seat and oil
from the supply chamber (J) flows in and

OPERATION fills chamber (L).
(Refer to Fig. 1)

Oil under pressure from the lubricating the lifter body outward, tending to decrease

As the camshaft rotates, the cam pushes

system of the engine is supplied to the Zero- the volume of chamber (L) and forcing the

®t
.

Zerodash Zenodash  Lerodash Lerodash  Zerodash  Lerodash

/



April 10, 1941

SERVICE BULLETIN NO, 10

Franklin Aircraft Engines
EXHAUST VALVES

A very few exhaust valve fallures have been reported by
Franklin operators, which prompts us to issue thls bulletin to
assist in preventing such failures, From the information obtain-
able it 1is apparent that the cause can be traced to incorrect valve
clearance, incorrect magneto setting, low grade fuel, excessively
worn valve guides, or hydraullc valve lifters which are not function-
ing. All of these ltems are covered 1n the Operator's Handbook
furnished with each engine, but we desire to call particular at-
tention to the following important recommendations:

Valve Clearance: L,O4O" is the proper clearance between valve
rocker and valve stem with piston in firing position and all oil
forced out of hydraulic valve lifter by pulling back on valve
rocker with a valve setting tool until continued pressure no longer
elters the gap between valve rocker and valve stem, Improper set-
ting will result in damage to valves and seats,

Valve Guldes: All valve guides should be measured at time of
top and maJor overhauls, If excessive clearance 1s found betwsen
valve stem and gulde, the gulde should be replaced., Too much
clearance will cause the valve to seat improperly and eventually
result in valve failure,

Magneto Setting: Check magneto settings frequently, Under
certaln operating conditions the spark settling sometimes advances
automatically due to breaker lever fibre wear. In the Operator's
Handbook, under Malntenance & Inspectlon, 1t 1ls recommended that
breaker points in the magnetos be checked every 25 hours. This
means the spark setting should also be checked, Great care should
be taken to note whether detonation 1s present -- If it is, the
setting should be retarded untll it disappears. Excessive spark
advance should be avolded -- The settings recommended in Operator's
Handbooks were determined by exhaustive engineering tests,

Fuel: For Models 4AC-150 (50 H. P,) and 4AC-171 (60 H, P.)
the recommended aviation fuel 1s 70 octane or better with not more
than 1 cc of lead.



For Models 4AC-150A (60 H. P.) and later models having 6.3:1
compression ratio, the recommended aviation fuel is 73 octane or
better with not more than 1 ce of lead.

For all models having 7:1 compresslon ratlio, the recommended
aviation fuel 1s 80 octane or better with not more than 1 cc of
lead.

fany operators are finding that most satlisfactory and econom-
1cal results are obtalned by using 80 octane gasoline in englnes
having 6,9:1 and 6,.3:1 compression ratios. There is apparently
more or less confuslon regarding gasolline knock ratings and it 1s
therefore urged that only aviation gasoline rated by the new AFD
method be used, This approximates the ASTM method., A gasoline
rated by the AFD method 1s usually lower 1n octane rating than that
rated by the CFR or the Motor method., A 73 octane fuel AFD 1s usually
found to be 80 octane CFR.

Several of the gasolline manufacturers are making changes due
to the National Defense Program, which, no doubt wlll cause some
confusion, If in doubt about the octane number, always use a fuel
on the high slde of rating rather than on the low silde.

It takes but a few mlinutes of operation with a low octane
grade of gasoline, to cause serlous trouble, such as warped valves,
corrosion in the cylinder heads and pistons,

Hydraullc Valve Lifters: If a lifter falls to function, the
clearance between valve stem and valve rocker will be approximately
100" which results in the valve strlking the valve seat at very
high velocity. This will produce a nolse that 1s easlly distin-
gulshed and the valve lifter should be corrected or replaced im-
mediately to prevent damage to valve and seat.

Valve 8prings: The valve springs on your englne have been
deslgned and selected with utmost care, For that reason 1t 1s most
important that the spring welght be kept within the range specified
in your Operator's Handbook. A spring with lnsufficlent tension
will permit the valve to bounce with erratlic closing, where a spring
with excesslve tenslon will over-load and many times cause the valve
to fall,

Only the highest grade material and best quallty workmanship
obtainable go to make up Franklin valves, Strict adherence to the
above recommendations will eliminate delayed flight programs and
unnecessary expense.

AIRCOOLED MOTORS CORPORATION
SYRACUSE NEW YORK US A



May 1, 1941

BERVICE BULLETIN NO. 11

FRANKLIN ENGINES

Models YAC-176-F2 and F3
YAC-199-E2 and E3, 6AC-264-F2 and F3, 6AC-298-F2 and F3

The gasoline specifications of the aviation industry have been and
still are passing through stages of evolution. The National Emergency
has done much toward establishing a universally acceptable method

of rating fuels for octane value, but has created a new condition
having a serious bearing on the specifications of fuels.

Heretofore manufac turers of gasolines in most cases used a clear
base stock having an octane value of 73 for aviation fuels. By the
addition of 1/2 cc tetraethyl lead, the octane value of this fuel
was lifted to 80 octane and 2% cc's of lead brought i1t to &7 octane.
It has been brought to our attention recently that in some cases
clear base stocks, having an octane value of 65, were being used re-
quiring 1 cc of lead to ralse the octane value of the fuel to 73.
These base fuels requlred approximately 2 cc's of lead to produce a
value of 80 octane and 4 cc's 1s required to develop a fuel having
an octane number of 91. All octane values mentioned herein are based
on the new AFD Method which now has national acceptance. (Approxi-
mately equal octane values are arrived at with ASTM and AFD Methods.)

PLEASE NOTE:

Inasmuch as the above listed Franklin models were designed and built
and must, for reasons beyond our control, continue to be built to
operate on 80 octane fuel having a lead content of not more than 1
cc per gallon, we, therefore, call your attention to the fact that
these engines will not function satisfactorily with fuels contalning
tetraethyl lead in excess of 1 cc per gallon , nor with fuels having
an octane value, AFD Method, of less than &0. '

Our Models 4AC-150, 4AC-171 require aviation fuel having an octane
value of at least 70, containing not more than 1 cc of tetraethyl
lead. Model 150A requireg aviation fuel having an octane value of
73, containing not more than 1 cc of lead.

Furthermore, we will not be responsible for the damage to an engine
or mal-function of an engine caused by the use of fuels not con-
forming to our recommendations.

For restrictions imposed in connection with the purchase of materials
for commercial aviation purposes, due to the Natlional Emergency,pre-
cludes our obtaining speclal metals for certain engine parts having
high lead resistance characteristics. It 1s hoped that the 1lncreased
production in certain branches of the steel industry will alleviate
-.existing conditions.

AIRCOOLED MOTORS CORPORATION
SYRACUSE NEW YORK U S A
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May 1, 1941

SERVICE BULLETIN NO. 12

OPERATING RECOMMENDATIONS FOR FRANKLIN ENGINES

PROPER USE OF ALTITUDE CONTROL CARBURETERS

FUEL

Franklin engines should be operated only on fuels
meeting general specifications recently issued, which
essentially specify that the fuel must be of aviation
grade having an octane value of 80 AFD Method and con-
taining not more than 1 cc tetraethyl lead per gallon.

LUBRICATION

Only a good quality of lubricating oi1l of correct
viscosity, SAE 20 for year around operation should be
used. The o0ll should be free from corrésive constituents
and foreign matter, which may pilt the bearings, score the
cylinder walls or cause excessive wear of plston rings.
The proper oll level should be maintained at all times.
The o1l should be changed every 25 hours. It 1s further
recommended that the oil pump and screen be cleaned at
intervals of 100 hours.

OVERHAUL PERIODS

For long run economy, engines should be top over-
hauled at 250 hours ‘and major overhauled at 500 hours.
Refer to operator's handbook for detailed recommendations.

WARMING UP THE ENGINES

Engines should be thoroughly warmed on the ground
before take-off is made. (App. 1200 R.P.M.)

CRUISING

Engines should not be crulsed in excess of the
R.P.M. 1imit decignated on the tachometer dial or face
by aircraft manufacturers for thelr respective models
conforming to C.A.A. regulations.

ON LANDINGS

Engines should be 1dled from 45 to 60 seconds on
the ground before cutting the switches to allow the
valves and heads to cool, thereby obviating the pos-
siblility of distortion of these parts.



7.

PROPER USE OF ALTITUDE CONTROL

PLEASE NOTE:

Several manufacturers are using Franklin engines
equipped with manuslly adjustable altitude carbureters.
In some instances this device 1s labeled "Mixture Con-
trol"™ and "Full Rich" and "Lean®" positions indicated.
We wish to point out that the mixture control is an
altitude mixture adjustment control, the function of
which i1s to lean the mixture for higher altltude
operation and that this device can in no way increase
the richness of the mixture beyond the point to which
the carbureter has been calibrated for sea level
operation. In other words, the altitude adjustment
does not function as does the choke on an automoblle
carbureter. Furthermore, the altitude adjustment
should not be used below an altitude of 3,000 feet.

The operating procedure 1s as follows:

The engline should be thoroughly warmed with the altitude
mixture control in the "Full Rich" position. It should
remain in this position during take-off and climb and
at all times during flight when the ship 1s below an
altitude of 3,000 feet. Upon reaching an altitude of
3,000 feet, and if it 1s desirable to gain more
altitude, the throttle should be placed in the ¥%Full
Open" position and the altitude mixture control manipu-
lated slowly and left at that position at which the
engine reaches its maximum R.P.M. Then the throttle
may be closed sufficiently to bring the engine back to
the normal R.P.M. for this particular maneuver or
cruising. During the descent, the mixture control
should be closed or placed at the “Full Rich" position.

We wish to again stress the importance of the
Judicious use of the altitude control. The improper
use of this device may well cause burned and warped
valves, piston fallure and combustion chamber corrosion
or even power plant failure.

AIRCOOLED MOTORS CORPORATION

SYRACUSE NEW YORK US A
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RECOMMENDED SPECIFICATIONS FOR AVIATION GASOLINES
FOR_FRANKLIN ENGINES

Octane by Method AFD (1C) &80 Min.
Tetraethyl Lead, cc per gal. - 1 Max.
Distillation

10% evaporated, degrees Fahrenheit 158 Max.

50% " " " 212

9% L} L] L] 257 L]
Sum of 10 plus KO per cents 307 Min.
Distillation recovery, per cent 97

" residue L n 1.5 Max.

" loss " 4 l.5 "
Acldity of distillation residue Neutral
Color Blue
Vapor Pressure, psil 7.0 Max.
Corrosion:

Copper strio No grey or black discoloration

& dish " L " n LJ :

regldue on evaporation of 100 ml.

not to exceed 5 ng.

Gum, accelerated, mg. per 100 ml. 6. Max.
Sulphur, per cent .05 "
Freezing Point, degrees Fahrenheit =76 "

Suppliers desiring complete manufacturing specifications

may obtaln them upon request to,..

AIRCOOLED MOTORS CORPORATION
SYRACUSE NEW YORK US A
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Following 1s a 1ist of companies who have advised us that they are
distributing avistion fuel having an octane value of 80, AFD Method,
containing not more than 1 cc of lead per gallon:

State Brand Distributing Co.

Maine Esso Aviation Gasoline 80 Colonial Beacon 01l Co.
New Hampshire " " " ] " " " n
Vermont n " # " [ n "
Massachusetts " " 1 " " 1 "
Connecticut " L] [ n " n N
New York n 1 [ " " 1 [
Penneylvania " # " " Standard 011 Co. of Pa.
New Jersey " L] " ] " oo .
Delaware " n [ " I noon N .
Maryland " L " " n woom o
Washington, D. C. " " w ] " noowoom o
Virginia L " H || " Woom N
West Virginla n " - " 1 n noowon
North Carolina u " " " " [ T T
South Carolina "
Chio "
Kentucky "
Georgisa L
Alabana "
Florida :
]
]

T =z s =382 2y

H *  Standard 0il Co. {(Ohio)
" " Standard 011 Co. (Ky.)
" "

" "

] n " n

H L] n "

H L] ] n

Standard 011 Co. of La.

Arkansas " noow o ]
Louisiana " M " " noonon ]
Texas Humble Aviation Gasoline 80 Humble Oil & Refining Co.

Missiesippl
Tennessee

Naine Aero Mobilgas 80 Socony-Vacuum 01l Co. Inc.

New Hampshire " " ' ) " " L

Vermont

Massachusetts )

Rhode Island "

Connecticut "
[ ]
L]

New York

New Jersey

Pennsylvenia L
Delaware "
West Virginia f
Ohio "
Indiana "
Michigan "
Illinols "
Missouri u
Arkansas " " o
Loulsianc t - "
Oklehoma " il L
TGX&S " [} )

T I T T X I B XX TR
X 32 E X ZE R R T =T 3 B B
2T 3 B X B X" B % B X X X R 2 T R X B
= 2 X2 2 XXX X N TR E 3 X
Z @ ®E 2 2 % 4 2 X E X R E E R =

¥ X T % 3 R R X B E £ B X 3 X X 3 3
=

T X = 2 T R 2 X T E R X BE X 2T R R X

=

Californla Stanavo Standard Oil Co. of Calif.
Oregon " n " TI] n
Washington i " " non n
Arizona n " " Hon "
Nevada " n " now »
Utah " [} It NN "
Idaho " n [ non "
Montana (Western

half of state only) " " ] "

Shell 011 Company aviation gasoline, we understand,is distributed in
all 4g states.

Other manufacturers distributing aviation gasoline conforming to our
recommendations will be added from time to time.
AIRCOOLED MOTORS CORPORATION

SYRACUSE NEW YORK US A



June 16, 1941

SERVICE BULLETIN NO, 13

ADDITIONS AND CORRECTIONS
TO
BULLETINS 11 & 12

FUEL

Supplementing bulletins recently issued concerning
recommended fuels - 80 octane aviation gasoline produced
by THE TEXAS COMPANY and the GULF OIL CORPORATION 1s
satlisfactory to use in Franklin aireraft englnes. We
understand these gasolines are nationally distributed
throughout all 48 states.

It has been brought to our attention that there is
an error in our bulletins #11 and #12 with reference to
Models 4AC-176-B2 and 4AC-176-B3, These models have been
approved to operate on aviation gasoline having an octane
rating of 73 and containing not more than 1 cc¢ of tetra-
ethyl lead per gallon. Since these bulletins were 1ssued,
we have added several new models to our line which also
are designed to operate on aviation gasoline having an
octane rating of 73 and containing not more than 1 cc of
tetraethyl lead per gallon (AFD method). These new models
have the followin% designations: 4AC-199-D2, 4AC-199-D3,
6AC-2€4-D2, 6AC-264-D3, 6AC-298-D2, 6AC-298-D3,

Under no circumstances should a fuel of lower octane
rating than specifled be used but when 1t 1s imposslble
to obtaln 80 octane fuel, 1t is permissible to blend 73
octane aviation gasoline contalning no tetraethyl lead
with 87 octane aviation gasoline in equal proportions.

OIL

It is apparent that gum in lubricating oil has a
tendency to hold lead on valve stems and valve seats in
engines having 7:1 compresslon ratio. Therefore, the
use of aviation o0ll is recommended in Franklin alrcraft
engines of this ratilo,



SPARK PLUGS

In view of the difficulty experlenced as a result
of lead oxide deposits on sparx plugs, one of the major
sparkx plug manufacturers suggests that:

"Lead oxide 1s the most common cause of spark plug
fallure. This oxlde coating forms on the electrodes and
insulator from the burning of the fuel, and when hot
becomes a conductor of electricity which "shortae" the
plug. Certain types of fuel cause these deposits,

Lead oxide may be recognized by the whitish or
brownish appearance of the electrodes and insulator., By
removing thils coating the plugs will function satisfactor
ily.

Analyzing our spark plug returns, we find that a
large percentage of the plugs bear evidence of oxide
fouling. Replacing the plugs 1s NOT the remedy. Clean-
ing the plugs I8 the remedy.

Under present conditions, with the trend to smaller
and smaller spark plugs and high octane gasolline, the
plugs should be cleaned at least every 25 hours, Then
fewer adjustments and replacements will result; better
service will be assured."

We thoroughly concur with these statements and call
attention to the fact that cleaning spark plugs every
25 hours has always been recommended in our Operator's
Handbooks. Hot spark plugs due to oxidation may well
be the cause for engines overrunning; that 1s, operating
after the switches have been cut.

AIRCOOLED MOTORS CORPORATION
SYRACUSE NEW YORK US A



February 16, 1942
SERVICE BULILETIN NO. 16

CONCERNING THE USE OF GASOLINE WITH HIGH LEAD CONTENT

Gasoline producers advise that in order to provide
the necessary high octane gasolines in quantities sufficient
to meet the requirements of our armed forces, the amount of
tetraethyl lead per gallon wlll be greatly increased in avia-
tion gasolines of 73 and 80 octane ratings. Amounts have not
yet been determined nor have we been advised definitely what
octane gasolines will be avallable.

This increased lead content will not immediately
cause detrimental effects but undoubtedly it will be necessary
to top overhaul all small aireraft engines more frequently than
has been customary in the past in order to remove lead and car-
bon deposits from valves, valve seats, valve guides, cylinder
heads and spark plugs. This must be done to prevent valve stick-
ing, with resultant burning, and to permit engines to operate
at top efficlency and full power.

An explanation concerning the purpose of tetraethyl
lead and its results, as prepared by a fuel expert, follows: -

"Tetraethyl lead is the trade name given to a
speclal fluld which 1s added to gasoline for the
purpose of suppressing detonation. This fluid
consiste of 3pprox1mate1y 63% tetraethyl lead as
such, and 36% ethylene dibromide and ethylene
dichloride. A trace of organic dye is added for
the purposes of identification. Ethylene dibro-
mide and ethylene dichloride serve to combine with
the lead and prevent the deposition of lead in the
combustion chamber and upon the valve seat and stem,
This reaction, however, is only partially complete,
with the result that a portion of the lead is actu-
ally deposited on the exhaust equipment. The unre-
ected bromine and chlorine combines with the hydro-
gen in the fluld to form hydrobromic and hydrochlorie
aclds. Naturally these acids are extremely corro-
sive. The presence of these aclds with attendant
high temperatures 1s extremely harmful to the 1life
of the valve equipment.®

Recommendations contained in previous service bulle-
tins and operators! handbooks should be sdherred to insofar as
octane ratings are concerned and operators should continue to
purchase aviation gasoline with the lowest lead content possible



in the octane ratings specified. Under no circumstances should
1gwer-than-speeir1ed ratings be used - a higher rating 1s prefer-
able. :

In view of this unavoidable condition, 1t will be neces-
sary for all owners and operators to carefully note the performance
of thelr engines and at the first indiecation of falling off in RPMs
or sticking valves, the oylinders should be removed and given a
thorough top overhaul, It 1s impossible for us to recommend a de-
finite period for top overhaul inasmuch &s operating conditions
vary with each installation, particularly with regard to engine
coollng, but under severe operating conditions when using highly
leaded gasoline, 1t may be found necessary to top overhaul as fre-
quently as every 100 hours.

If you have sold your alrplane since the original red en-
gine card was mailled to us, kindly advise the name and address of
the new owner, together with NC number of the alrplane and serlal
number of the engine so that we can mall him & copy of this bulle-
tin.

AIRCOOLED MOTORS CORPORATION

SYRACUSE NEW YORK US A



February 13, 1942

SERVICE BULLETIN NO. 17

CRANKCASE COVER OIL LEAKS

When reassembling crankcases for Models 4AC-176,
4AC-199, 6AC-264 and 6AC-298, the small round rubber packing
should be allowed to protrude approximately 1/16" where the
crankcase cover meets the crankcase at the propeller end at
the center. The application of Permatex aealer at this point
will also assist in eliminating oll leakage.

CAMSHAFT GEAR

All plain Celoron camshaft gears should be replaced
with the aluminum rim type gear on Model 4AC-176 (80 HP only)
and Y4AC-199 engines at the first msjor overheul (500 hours).

STICKING VALVES

Valves that have become stuck in their guldes as a
result of corrosion, usually casused by engines not being op-
erated for some time, can generslly be freed by the use of a
penetrating oll, such as Keystone #2 manufactured by Keystone
Lubricating Co., Phlladelphia, Pa., or 1ts equivalent, applied
to the valve stems. This precaution may save the unnecessary
expense of replacing bent valve rockers, valve lifter rods,
etc.

VALVE SPRINGS

A recent change has been made, increasing the length
of the valve springs and deepening the recess in the cylinder
head. The new length is 1-15/16" as against 1-27/32" for the
old spring. The difference 1n length 1s so small that care
must be exerclsed to prevent lncorrect assembly. The new
longer springs cannot be used in cylinders with shallow re-
cesses but o0ld springs may be used in cylinders with deeper
recesses by using two #10202 washers (1/32") in the recesses
under valve sorings. Correct spring weilght is 50 to 60 pounds
and travel .390" to .410".

DISCARD USED LOCKX WASHERS

As s precautionary safety measure, all lock washers
must be replaced with new whenever removed after belng in use.



TORQUE WRENCH SPECIFICATIONS

Connecting rod bolt nuts

Cylinder hold-down nuts & cap screws
Cylinder hold-down nuts & cap screws
Main crankshaft bearing stud nuts
Camshaft bearing stud nuts

Long through crankcase bolt nuts

011 pump by-pass plate cap screws
Rocker support stud nuts

011 nan fillister head screws
Crankcase cover cap SCrews

Rocker adj. screw nuts

Smarx plugs 1in cyl. heads

Magneto flange stud nuts

Starter flange stud nuts

Generator flange stud nuts

011 pump to crankcase cap screw

Gear case to crankcase cap screws
Gear case to cover cap screws

Inlet plpe flange to cyl. head cap screw
Inlet pine flange to oll pan cep screw

Motor mount to crankcase stud nuts

Size

3/8-24
3/8-2k
7/16-20
3/8-2U
5/16-24
5/16-2U
5/16-18
5/16-24
5/16-18
5/16-18
5{16-24
/18250
5/16=2
3/8-2U
1/4-28
1/4-20
5/16-18
%;hgeos
5/16-1
5/16-18
5/16-24

SPARK PLUG INSERTS

Ft. Lbs. Inch Lbs,
25-30 300-360
33 95
4o &0
30 360
20 2ho
20 2lo
15 180
10-12 120~-145
5-6 60-75
5-6 60-75
10-12 120~-145
15 180
7-8 85-95
20 2
5 60
5-6 60-75
10-12 120-1h45
5-6 60-75
15 180
15 180
20 240

Spark plug inserts are now avallable for all models.
The design provides for left hand threads in the cylinder head and
installation under heat to insure a tight fit and prevent turning

out when spark plug 1s removed.

Because of speclal fixtures and tools required, 1t
will be necessary to send cylinders to the factory for spark plug

insert installation.
tions, cylinders may be exchanged.,
quest. '

AIRCOOLED MOTORS CORPORATION

SYRACUSE NEW YORK US A

However, when necessary, due to time limita-
Prices will be furnished on re~



August 20, 1942

SERVICE BULLETIN NO. 20

EXTERNAL OIL PIPES

As a precautionary measure, it is recommended
that all external oll pipes be replaced with new at each
top overhaul. The expense involved is very small when
compared to possible engine damage, due to lack of oil
resul ting from oll plpe breakage.

Vibration usually causes oil pipe failure and
we now have avallable clamps and supports, designed to
minimize this vibration. These can be installed without
removal of plipes, and it 1s recommended that the set listed
below, applicable to your englne, be purchased at the first
opportunity.

No. Required Price
Part No. Name Per Engine Each

MODEL 4AC-176 ENGINES

11677 Valve Case 0il Pipe Clamp 4 $§ .29
11805 Valve Case 011 Pipe Support 2 .39
19x15 Shakeproof Lock Washer) Clamp 2 .01
12x18 Round Head Screw ) to 2 .01
3:22 Hex Nut ) Support 2 .01
76 Valve Case 011 Pipe Sleeve 4 .05
(Rubber)
MODEL 4AC-199 ENGINES
1167 Valve Case 01l Pipe Clamp 4 .29
1167 Valve Case 01l Pipe Su port 2 .39
19x15 Shakeproof Lock Washer 2 .0l
12x1& Round Head Screw 2 .01
3x32 Hex Nut ) Support 2 .0l
11676 Valve Case Oil Pipe Sleeve 4 .05
(Rubber
MODEL 6AC-298 ENGINES
11677 Valve Case 01l Pipe Clamp 4 .29
(Doubles)
11675 Valve Case Oil Pipe Clamp 2 33
(Singleg



No. Required Price

Part No. Name Per Engine $Each
MODEL 6AC-29¢% ENGINES (CONT!D)
11674 Valve Case Oil Pipe Support 4 .39
19x15 Shakeproof Lock Washer) Clamp 4 .01
12x18 Round Head Screw ) to 4 .01
3x32 Hex Nut ) Support U .01
11676 Valve Case 011 Pipe Sleeve 6 .05
(Rubber)

The rubber sleeve, No. 11676, can be installed on
oill pipes now on engines by slitting one side of the sleeve
lengthwlige to permit wrapping around the pipe.

The support should be assembled to the upper
cylinder hold-down screw or stud nearest the pipes and
clamps placed around rubber sleeves on pipes and fastened
to the support.

A SUGGESTION ON THE LEAD PROBLEM

Laboratory tests have shown that varying the speed
of an engine in flight helps to prevent lead in gasoline from
buillding up on valves, valve guldes, plstons, etc. It 1s,
therefore, suggested that contlnuous operation of an engine,
over long periods of time, at a certain RPM be avoilded. Also,
after landing, 1dling the englne for several minutes should
prove to be beneficial.

CAB WARNS AGAINST USE OF LOW GRADE FUELS

The following 1s a quotation from a recent National
Aeronautic Association NEWSLETTER:

"Steting that it has receilved 'far too many reports' of air-
craft engine fallures caused by use of unspecified fuels, the
Civil Aeronautics Board labeled such carelessness not only
dangerous but unpatriotic. The Board asserted that the use
of low grade fuel other than the quallity specified by the
engine manufacturer amounts to practically willful damsge to
aviation equipment that might be useful in the war effort.

It was emphasized that under these circumstances 'it should
be sufficient to point out that an operator using such fuels
must accept full responsibility for dolng so.'"

AIRCOOLED MOTORS CORPORATION
SYRACUSE NEW YORK US A



December 7, 1942

SERVIGE BULLETIN NO, 21
FRANKLIN AIRCRAFT ENGINES

CAMSHAFT GEARS

A few of the early 80, 85, 90, 120, and 130 HP
Franklin engines were equipped with an all-celoron
camshaft gear. We have been recommending that this
gear be replaced at the first major overhaul by a
new aluminum rim celoron gear which 1s designed to
withstand more severe operation than the all-celoron
type.

Indications are that the 1life of this gear will
not be as long as was expected. Therefore, 1t is
recommended that all Model 4AC-199 engines below ser-
1al #200533, all Model 4AC-176 (80 HP) engines below
serial #125270, all Model 6AC-264, and all Model 6AC-
298 engines below serial #400131 be examined to deter-
mine the type of camshaft gear, This can be accom-
plished by removing the starter or any of the other
accessories.

If the gear is found to be of the all-celoron
type we recommend, as a precautionary measure, that
the new aluminum rim type #10725 be installed immed-
atelye.

AIRCOOLED MOTORS CORPORATION

SYRACUSE NEW YORK U S A



June 12, 1943

SERVICE BULLETIN NO. 23
FRANKLIN AIRCRAFT ENGINES

CRANKSHAFT REGRINDING

Improper regrinding may-.cause crankshaft failure under severe
operation. Proper facllitles and an avpreciation of the necessilty
of sccurate workmanship are highly essential. All fillets should
be carefully ground to .125 - .135" radius, free from grinding
marks., Expert magnafluxing and checking for alignment and balance
are also important.

SPARK PLUG INSERTS

Tests have proven the Heli-coll insert to be very satisfactorye.
Stripped spark plug holes cesn be repaired with this tyve lnsert

i1f sufficient stock 1is left Iln the cylinder head. Do not attempt
repairs witn special inserts but snip cylinders to the factory for
expert and prompt reconditioning.

It 1s 1mportant that a spark plug wrench be used only to loosen
end tighten spark plugs. They should always be carefully removed
straight out with the fingers and likewise started into the svark
plug holes and turned down to within the last one or two turns
with the fingers. Recommended torque wrench specification for
tightening 1s 15 foot pounds. Care and patience save valuable
time and material now on the critical list.

MAGNAFLUXING

It 1s recommended that crankshafts, camsnafts, valve rockers,
piston pins, valve rocker pins, connectlng rods, and valves be
magnafluxed at each mejJor overhaul. If the necessary equipment

is not avallapble in your territory, do not hesitate to ship the
varts to the factory. A little delay is preferable to an accident,

RECOMMENDED CHANGES IN SPARK ADVANCE

On Models 4AC-176-B2, 4AC-176-BA2, 4AC-176-F2, and WBAC-176~F3 re-
tarding of spark setting from 28° to 26° has been espproved and
recommended by Civil Aeronautlics Administration as a preventive
measure ageinst detonetion. It 1s a recognized fact that gasoline



cannot be purchased today that will meet specifications for
which engines were designed. Tests have proven that no appreci-
able loss in power will result from this retarded setting and
life of cylinders and pistons may be prolonged considerably.

VALVE MECHANI SM

MODELS 4AC-176, WAC-199, 6AC-264, 6AC-298

It is always good oractice to tag all valves, springs and
washers, when dlisassemoled from cylinders, to assure their being
reassembled on the same cylinder. Certaln changes have been
made that make this procedure necessary. There are, of course,
occasions when this is not possible, Therefore, a resume of
specifications and changes follows. e suggest thet a careful
study of them be made., If there are any points not perfectly
clear, do not hesitate to consult the Service Department.

1. All velve spring upper washers of the stamped
type should be revlaced with the machined
type - #10730 with valve spring #10188 (short
typeg and #10825 with spring #10824 (long
type). When this is done, the valve spring
damper should be ground off 1/8" on the prong
ends to lnsure sufficlient valve rocker travel.
Valve rocker breakage will result if this is
not done.

2. It 18 essential that valve lifter rods be in-
serted in the hydraulic valve lifter unit
cups. Especisal care should be taken to pre-
vent rods riding on the edge of the cup.
Damaged valve lifters and possible broken valve
rockers or valves may result 1f this condition
exists.

3. A change in the depth of valve spring recesses
in cylinder heads and length of valve springs
has been made. The dlfference in length is only
3/32" and care must be taken to prevent incorrect
assembly., The new long springs #10824 cannot be
used in cylinders with shallow recesses, but the
shorter springs #10188 may be used in cylinders
with deeper recesses by using two #10202 valve
spring bottom washerg in the recesses under
vaelve springs. BSee Illustrations No. 1, 2, and

3e

If doubt exists concerning the cqmbination after
assembly, check for clearance betwéen valve
soring coils (See Illustration No., U4) before
adjusting valve clearance (See Illustration.No.5)
This clearance between coils should be at least
.010", with the spring fully compressed.
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VALVE SPRING TENSION

lodel 4AC-150, 4AC-150-A and 4AC-171 valve springs should
support 63 to 68 pounds without allowing valve to open when
assembled to cylinders. Before assembly to cylinder, springs
should weilgh as follows:

Compressed to Weight
Inner Soring 1 5/16" 63 - 68 lbs.
Inner Soring 1 11/16" 25 - 28 1lbs.
Outer Spring 1 13/16" 32 - 35 1bs.
Outer Spring 1 7/16" 65 - 70 1bs.,

Model UAC-176, 4AC-199, BAC-26U4 and 6AC-298 valve springs
should support 50 to 60 pounds without allowing valve to open
when assembled to cylinder. Before assembly to cylinder,
sorings should welgh as follows:

Compressed to Welght
Short Soring #1018 (1 27/32") 1 17/32" W -~ 50 1lbs,
Short Spring #10188 (1 27/32") 1 5/32" Kg - 106 1lbs.
Long Sporing #10824 (1 15/16%") 1 5/8" - 52 1bs.
Lonz Soring #10824 (1 15/16") 1 1/4" 108 - 116 1lbs.

Additional coples will be furnished upon request.

AIRCOOLED MOTORS CORPORATION
SYRACUSE NEW YORK US A
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April 8, 1944
SERVICE BULLETIN NO, 24

RECOMMENDED CHANGE IN SPARK ADVANCE

Supplementing Service Bulletin No, 23 on this sublect,
retarding of spark setting from 28 degrees to 26 degrees has
been approved and recommended by Civil Aeronautice Adminls-
tration on Model 4AC-199-E3 engilnes.

SPARK PLUGS

References have been made in service bulletins and oper-
atort!s handbooks concerning the proper care and handling of
spark plugs, Howsver, the spark plugs are so common and some-
times so easily forgotten until trouble develops that too
much emphasis cannot be put wupon the 1importance of correct
procedure,

1 Do not attempt to remove or install spark plugs until
cylinder heads have been allowed to cool, Damage to
spark plug hole threads may take place,

2e Frequent inspeoction and removal of lead and carbon de-
posit will insure good operation and may save costly
delay resulting from stripped spark plug hole threads
caused by an excessive amount of lead on that portion
of the spark plug extending into the combustion chamben
Scrape all surfaces free of deposlt or clean with spark
plug cleaning apparatus, This should be done every 25
hours or less,

3. Check gap and adjust carefully to ,020 clearance,Excess-
ive clearance may cause difficulty with engine starting
If worn sufficlently to prevent correct adjustment,dis-
card and install new plug,

i, Use care when relnstalling the spark plug, Turn in with
fingers as far as possible and complete installation
with spark plug wrench furnished with the engine, When-
ever posslble a torque wrench should also be used, The
correct torque 1is 15 foot pounds,



Be Only spark plugs that have been tested and have recelved
Civil Aeronautics Administration approval for oEeration
in Franklin engines should be used, For Models 4AC=-150,
4AC-150-A, 4AC-171, 4AC-176, 4AC-199, L4ACG-199, 6AC-26M4,
and bAC-29& the approved spark plugs (14 mm,) are Cham-
pion J-10, Champion C-10-8 (shielded), and Simmonds-
Benton 4D3-3 (shielded),

6. Tests have proven that the use of a soclld copper gasket
between spark plug and oylinder head helps to keep tem-
perature down and reduces detonation to a minimum, The
golld gasket 1s also desirable for use with cyllnders
incorporating the Hell-colil insert in the threaded hdes
for the spark plugs, So0lid copper gaskets are obtaln
able as standard equipment with new spark plugs,

CYLINDER REMOVAL

To facilitate eylinder removal on Models U4AC-176,4AC-
199,6AC-264 and 6AC-298 engines,first pull the valve lifter
rod tubes up through the cylinder head valve case by uslng
a puller designed for this purpose, This is one of the very
few speclial tools necessary for completely overhauling these
Franklin engines,

When reassembling a cylinder to the crankcase,check both
surfaces of the cylinder and the crankcase to make sure they
are smooth and free from scratches, If any oll leakage at
cylinder base has Dbeen experlenced, check the crankcase to
make certain surfaces at cylinder holes are true, The use of
Clearset No, 66, manufactured by Babbitt Industrial Speclal-
ties has been found helpful in eliminating oil leakage, Apply
a small quantity to each side of the ce¢yllinder base gasket,

Use extreme care in tightening oylinder hold-down nuts
or cap screws to avold cracking the cylinder flenge, Tighten
each nut or cap screw separately a little at a time and use a
torque wrench, applying not more than the pressure specified,

PREVENTION OF CRANKSHAFT FAILURE

Tests have proven that properly shot blasting the cheeks
and crankpin fillets of orankshafts prolongs life and greatly
reduces the possibility of fatigue fallures in service, Such
fallures have been encountered most frequently on early ninety
horsepower engine crankshafts incorporating crankpin fillets
smaller than 1/8 inch inch in radius, Failures have occurred
less frequently on other 4 cylinder engines, Therefore, in
collaboration with the Civil Aeronautics Administration, we
recommend that all Franklin crankshafts not already so pro=-
cessed be shot blasted during or before the next overhaul,



August 10, 1944

SERVICE BULLETIN NO, 25

FRANKLIN AIRCRAFT ENGINES

AIR CLEANER

Operation of alrplanes from temporary flelds, necesslfated
by the closing of many alrports to all civilian flying, has
emphasized the need of a carburetor air cleaner to prevent
induction of dirt and thereby prolong the 1ife of the eng-
ine,

An air cleaner designated as AC #1529265 and manufactured
by AC Spark Plug Divislon, Flint, Michligan, hasg been test-
ed and found satisfactory. Installation on various alr-
planes as 1llustrated in the sketches shown below hasg been
approved Dby the Civll Aeronautics Administration and we
recommend lmmedlate attention to this item as one that
wlll prove to be beneficial,

Prints of drawings shown will be gladly furnished on re-
quest,
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CONVERSION OF MODEL 4AC-176-F3 (80 HP) ENGINE

Tests recently conducted by our Engineerling Department have
proven that conversion of the Model 4AC-176-F2 (or 3) &0 HP eng-
ine from a compression ratio of 7:1 to 6,3:1 isg highly advanta-
geous and eliminates possibility of damage from detonation,

Engine designation with this lower compression ratiois kmwn as
UAC-176-D2 (or 3) and it develops rated &0 HP at 2650 RPM,Approv-
al has been received from the Civil Aeronautics Administration,
and we recommend that lmmediate action be taken by all owners of
Franklin &0 HP englnes installed in Culver Model LFA airplanes to
avall themselves of this opportunity, The work involved 1s prac-
tically the same as for a top overhaul,and can be accomplished by
a competent aircraft englne mechanic,Cylinders should be careful-
ly checked and if any unusual condition is noted, 1t 1s suggested
that they be shipped to the factory for reconditioning,

The new name plate will be stamped to specify use of 80 octane
gasoline, Lower octane gasoline should either be drained from the
tanks or mixed half and half with 91 octane,

Parts required for this change are pistons, plston rings, plston
pins,valve case o0ll pipes, gaskets, packings and name plate, This
material can bc obtalned for a limited time at a speclal price of
$29,00 F,0,B., Syracuse, New York, It is suggested that a check
or money order accompany the purchase order with priority to save
tinme,

It will be sincerely apprecliated if you will advise the name and
address of any new owners of alrplanes equlpped with Franklin eng
ines 1n order that we may mall them coples of this bulletin, Many
transfers  ownershlp have taken place since the beginning of the
war concerning which we have not been advised,
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