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WARRANTY

The Alreraft Engine Division of Continental Motora
Corperatlon warrants each new engine or part te be free from
defects in materlal and workmanship, when properly installed
and used under normal conditionse, for ninety days, or in no
case to exceed fifty (50) hours of operation after the shipment
of each engine or part from the plant. This warranty is limited
to replacing or repaliring at ite shops, any part or parts which
have been returned to the ilreraft Engine Division with trans-
portatlon charges prepaid, and which, in 1ts oplnion, are
defective. This warranty is expresaly in lieu of all other
warranties and representations, expressed or implied, and all
other obligations or liabilities on the part of the Alreraft
Engine Division of Continental Motors Corporation.

This warranty does not cover any labor charges for re=
placement of parts, adjustments, repalrs or any other work
done on Contlinentel ALlreraft emgines or parts,.

This warranty shall not apply to any engine or part which
shall have been repaired or altered outside of our faetery in
any way so as, in our Judgment, to affect its operatlion, or
which has been subject to misuse, neglience or sccident, or
which shall have been opersted at a speed exceeding the factory
rated speed.

The Alreraft Engine Division of Continental Motors
Corporation makes no warranty with respect to ignition
apparatus, carburetors, lnstruments or other trade accessories,
inasmuch as they are usually warranted specially by their re-
sapective manufacturers.

The Alreraft Engine Division of Continental Motors
Corporation reserves the right to change englne or parts
specifications or prices without incurring any responsihility
with regard to engines or parts previously sold or replaced.

CONTINENTAL MOTORS CORPORATION
Adreraft Ingine Divisien
Muskezon, Michlgan, U.3.A.




FOREWORD

We are happy that you heve selected a Continental
Alrcraft Engine, and teke this opportunity to express
our desire to co-operate closely with you in order that
you will get the best results from thls power plant.

continental Motors Corporation has protected your
engine in every conceivable way. 4n excellent metallur-
glcal laboratory passes on the fltness of all materiasls
ip the 450, 465, A75 and AS0 englines. Speclally deve-
loped machine tool equlipment malntalns the highest degree
of accuracy. Fully equlpped dynamometers check the power
developed. With auch facilltles and highly skilled
personnel, a guality product is assured.

However, even the finest type of engine may be ruined
through lack of a proper understanding of its funetioning;
therefore, Continental's first effort to co-operate l1s
glven in the following pages which contein necessary ln-
formation for operating, servicing and overhauling the
AS5C, A65, A75 and A80 engines. It 1s our suggestlon
that you study this entire manual closely. A striet ad-
herence to the imstructlons outlined herein will assure
you & fine operating record. However, if any polnt is
nat entirely clear, do not hesitate to contact your
nearest Authorized Continentel Service Station or the
factory Service Department.

In the event of failure of any engine parts,
notify your nearest Authorized Contlnental Service
Station at once, giving the enzine serial number, and
full purticulars. Do not attempt any repairs without
factory permission if any sdjustment is expected.
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CRANECASE

The erankcase 1ls a two-plece heat-tremted aluminum alloy casting bolted
together at the vertical lengthwise plane through the crank and camshafts.
Rigid transverse webs hold the three main crenkshaft bearings and the three
camshaft Journals. A specially designed oll seal prevents oll leakage at the
propeller. Large tappet guldes are forued in the erankcase in a plane below
and parallel to the eylinders. Cast-1n tubes are used to provide pressure
lubrication of the tappet guides, camshaft and main bearings. Circumferential
stiffening ribs under the cylinder peds give sdditional strength snd stiffneas
to the cylinder hold-down bosses. Four engine mount bosses for 3/8 inch bolts
are provided at the rear of the crankcase for mounting similar to that of rad-
ial englnes. To the rear and en the bottom of the crankcese there is a large
flange for supporting the oll sump.

CYLTMNDERS

Heat-treated, aluminum alloy eylinder heads are screwed and shrunk to
forged steel barrels. Closely spaced cooling fins are provided on barrels and
cylinder heads to provide ample and efficent radlation surface. OCylinder bores
are ground tc mirror finish and held within extremely close limits. Aluminum
bronze spark plug inserts are screwed and pinned in while aluminum bronze
intake and austenitic steel exhaust valve seats are shrunk into the cylinder
heads. Rocker boxes are cast integral with the heads and are provided with
oil-sealed covers., They are scavenged by the drainage of oil back to the
crankcase through the push rod housings. Cylinder heads have underside ex-
haust ports to permit more positive exhaust scavenging, simplielty of stream-
lining and cowling design, and to insure culeter operation.

FISTONS

411 models have heat-treated aluminum alloy permanent mold plstona. The
A7% and AEQ pistons are Internally ribbed for greater strength and heat dissi-
pation. Two compression ripgs and two oll control rings, one of the latter
being below the piston pin, are provided on the 450 and 465 piston, while the
AT and ABQ plstons have a third compression ring above the piston win, thus
having five rlngs on them. The 450 plstons have a compression ratio of 5.4:
1, the 465 and .75 pistons 6.3:1, ard the AE0 pistons 7.5:1.

CONMNECTING RODS

Connecting rods are of conventional split-bearing design &@nd of heat-
treated alloy steel forgings. The =2plit crenk journal end bearing is of re-
placeable thin steel back shell-type, copper-lead lined. .t the plston pin end
iz a pressed-in bronze bushirg. The connecting rods used in the A75 znd ABO
nave specially drilled oil heoles for extra olling of all eylinder walls,

CRANKSHAFT

The alloy steel, one-plece, four-throw crankshaft is supnorted by three
steel backed copper-lead lined mein bearings. The ¢rankshaft is drilled for
lightness and to provide pressure lubricastion of erankpin journals. The crank-
shaft end clearance is Tixed by the front main bearing setting between the
forward crank cheek and a collar machined on the shaft. This construction pro-
vides a thrust bearing for elther tractor or pusher installation.

CAMSEAFT

The camshaft iz of cust alloy skeel and hes six hardened cams end three
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bearing journals. The exhaust cams are adjacent to the journals while the
intake cems are commeon to opposing eylinders. At the rear end of the shaft is
a Tlange for attechment of a gear by cap screws. Speclal cemshafts that pro-
vide fuel pump operatlon and either fuel injection or comblnation fuel inject-
lon and fuel pump operation are available as opticnal equipment.

VALVE GEAR

Hydraulie tappets fit aluminum alloy guides machined in the crankcase and
so sealed as to positively prevent oll leakage. Tappets are drilled in such a
manner that an oll passage ls provided from the tappets to the push rods,
rocker arm bearings and rocker end. Push rods are made of light steel tubing
with pressed-in ball ends, hardened and ground, and drilled their entire lemgth
to provide an oll passage to the overhead mechanism. The push rod 1s fully
enclosed, and the ocuter end fits into a socket in the rear of the valve rocker.
The rocker acta directly on the valve through & specially designed "foot™ so
constructed as to prevent side-thrust on the valve stem. Splash lubrication
keeps valve guldes olled st all times. ©11 is returned to the crankcase by the
push red housing.

ACCESSORY CASE

The accessory gear case casting et the anti-propeller end of the englne
provides support for ignition units, oil pump, &nd tachometer drive. Provision
is made for starter mounting ot series & and serles 9 models. The gear case
has the oil suction tube, the oll drain, oil screen, the pressure relief valve
and oi1l lines to mateh the several crankcaese oil lines. The entire assembly
with accessories is removable as 8 unit.

INTAKE AND ZXTIAUST SYSTEM

Standard carburetion is supplied by an updraft Stromberg KA-S3 (AS0) NA-
534l (A5, A75 and ABO) carburetor connected to am "X" manifold., This manifold
iz attached by two studs to the underside of the crankcase mid-way between cyl-
inders. Steel intake plpes connect this manifold to each of the four Iintake
ports. 4 primer comnection is provided at each of the cylinders to facllitate
cold weather starting. There is also a primer connection just above the car-
buretor and below the manifold "X".

FUEL INJEZCTION

The fuel injection system of carburetion, an exclusive Continental feature
is supplied as optional equipment. The injector mounted at the lower front
center of the crankcase supplles fuel through individusel spray nozzles to each
Intake elbow, where it 1s completely mixed with inducted alr in proper pro-
portion at the inteke port, just before entering the cylinder. Fuel lnjeectlion
carburetion eliminetes carburetor icing, increases econony, reduces flre hazard,

adds smoothness, and assures dependabllity. '

LUBRICATICON

The 4250, ABS5, A75 and LP0 engines are essentially dry sump engines, but to
minimize installation problems and to reduce the number of external oll lines,
8 sump 1s atteched direetly to the crankecese, 01l is drawn from the oll taenk
throush & suction tube extending down into the tenk end dellvered under press-
ure to a filter from which it goes through drilled passages ln the accessory
and maln cases to all drive bearings, through the crankshaft and to the crank-
pins. On the A75 and AS0 models, oil is ejected from each conneceting rod cap
to the adjaecent eylinder wall, thus Iinsuring sdequate lubrication under the
oost severe conditions.

Fngine oil from the pressure pump is carried through drilled passeges in
the erankease to the hydraulie tappets. After entering the tappets, It travels
put throurh the overhead mechanism throuch hellow push rods, and is spilled
pver the rocker arm snd valve mechanism, Ls it dreins away, it thoroughly
pils the valve stems end valve guldes. The o0il 1s returned to the crankcase by
way of the push rod nousings, #hd drsins back inte the o0il sump through the
large opening provided for this purpose. In the 450, 465, A75 and 480 models,
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cylinder walls and piston pins are lubricated by & =pray, while the system dis-
cussed in the preceding paragraph is provided for supplementary lubrication in
the A75 and AB0., Excess oll in the arankcase is returned to gravity by the oil
sump. The pressure relief wvalve is set to give approximately 33 pounds of
pressure at speeds of from 1200 to 2650 FeDoMla

TESTING

Ingines are run 3-1/2 to 5 hours of which 1 hour is at full-throttle with
propeller load, then completely disassembled and inspected. ter reassembling
they are given en additional 2 hour check run at full load, full-throttle. The
thoroughness employed in testing production engines 1s a safeguard to
Continental quality. Performance of engines in the fleld amply Justifies the
care expended in proving the engine's richt to bear the Continental winged seal
of guality,

STALLATT

ENGINE MOUNTING

The engine should be fasterned to the airplane at the four mounting pads
provided, using 3/8" bolts of good quality. GSpool or eone type rubhber rounting
washers so irstalled as to prevent eny direet metal to metzl contact between
the engine and its mounting freame should he used to reduce ncisze and vibration
transmission to the mirplene structure. The rresence of these wachers mekes
the tenslon of the mounting bolts of prime importsance, snd these holts should
be adjusted from time to time in service to compensate for any permanent cori-
presslon which may take place during usage.

FUEL AND CARBURETIUK SYSTHL

The fuel tank should be arranged so that the head under extreme conditions
of c¢limb should not fall below 2 irches. The head required to flood the ecar-
buretor in nose-down position is about 9C irches, end provision should he made

not to exceed this head in a stesp glide.

The primer may be connected either at the nenifold riser sbove the cerbur-
etor, or at the inteke ports of each cylinder., The manifTold positior should
give good starts under atmospheric condltions sbove 20 desrees Fohrenheit,
while the port position for the primers ie recormended for operation st lower
tenpervtures.

4 carburetor entrsnce duct, or sir Scoop, provided with & valve to regu-
lote the cuarhuretor air temperature iz usually supplied ss stordard equipment
with each engine when new. The entrance duct should be extended forward if
necessary, so that impact air will be supplied to the carbureior. - 2™ tube
connection at the rear of the carburetor entrance valve should be connected to
a source of heated air, so that air at 1009 Fa will be availeble to the ecsp-
buretor under the coldest tuospherie alr conditlions. The formation of jee
will be prevented in this manner, snd the general operation of the engine im-
proved in cocol weather. In wark weather, l1lttle or no heat 1s renulred,

OIL SYSTIM

The engine 1s essentlally a dry Sump englne, but through skillrul ensin-
eering, the advantages of both wet ard dry sumr engines have heen combined in
this one unit by the attachment of the ail sunmp te the crankease. The olling
systen is entirely self-contuined, and no speeial instructions as regurds its
instulletion ure necessery.

Install =r cll line to the presgura psuge on the ilustruient hoard. The
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therometer bulb 1s screwed Into the oil screen also located in the accessory
case.

COOLING OF ZNGINE

The engine is designed for crossflow cooling, that 1s, the alr must pass
from the top of the engine downwurd through the cylinder fins or vice versa.
Baffles of some type are nearly always recuired.

The temperatures ordinarily considered satisfactory are 4000 7, at the
spark plug guskets (top spark plugs) and 250° F, at the eylinder base. The cyl-
inder base temperatures are measured at the cylinder flange on the rear side of
the heorizontal centerline, and the spark plug gasket temperature is obtalned
with the standard thermocouple gasket having a tab for recelving the thermocouple

wires.

In unconventional installations, special tests may be required to demon-
strate satisfactory cooling conditions.

OQPERATION

Gal AND CIL

Fuels equal to or better than Domestic Aviation gasoline of 73 octane
rating are recommended. Low grade gesoline will cause herd starting and over-
keating In Clight, end result in Ligh meintenance costs.

The o0il sump should be Tilled with a minimum of conme gallon of & standard
brand of an aviatlon or high grade sutomobile englne oil. Sinece the Clvil
Aeronautics Administrstion recuires esch airplene ecuipped with an air-cooled
englne to have an oil thermometer, we recommend that the selection of the grade
of oll be based upon the sverage oll temperature, rether than according to
seasons of the year., The engine o0ll tewperature should normally run between
120° F and 200 F. ‘here aviction grade oils are svalleble grade #80 avistion,
or CAE 4C should be used. “When the oil temperature cannot be warmed up to be-
yond 1207 F., as in very cold weather, not heavier than grade 780 aviation, SAE
3G, should be used. It 1s recommended that the engine not be operated for a
long period of time with oil temperatures below BOY F.

4z a comparatively small quantity of oil ls carried in the oil tank, it
should be dralred end refilled with fresh oil every 20 hours of operation. It
should, of course, be replenished as often as necessary. In extremely cold
westher, starting will be easier if the oll iz warmed up before filling the
tank.

ISP RCTION PRIOR TC UPRREATION

Do not ettenpt to start your engine unless inspection and serviee has been
conpleted in accordance with the esteblished requirements of the Clvil fAerc-
rautice sdministretion. ith the igrition switeh set at the "off™ position,
turn enzine over by hand several times to muake certoin that 1t is resdy for
sturting.

CTARTIRG AND SREULND ThETIMG

In extrene cold westher operaticorn, engine oil should be drained from the
sump, hesated, and repleced before starting.

The throtile should be cleosed snd with the gascline supply valwve turned on,
the engine should be nrimed two,or three strokes, Over-primling should be a-
volded to prevenlt the danger of wasting lubrieating ¢ill from the cylinder walls.
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With the ignition swlteh off, turn the engine over by hand five or six times
with the throttle still closed. Turn the igniticn switeh on and open throttle
sllghtly. Start engine by pulling propeller through. If the engine fails to
stert, the above procedure should be repested. If the englne loads up, the
lgnition switeh should be turned off, the throttle opened, and the engine turned
backward to unload the cylirders.

Innunerakle varlations in eclrecumstences, tempereture, conditions, engine
characteriatics, ete., make It impossible to ley down rules covering engine
warm-up procedure. Use of good judgment by opereting personnel will be neec-
essary durlng the execution of each warm-up.

After starting, the speed should be maintained between 700 and 200 r.p.m.
and the dil pressure carefully observed. If the gauge fuils to show oil press=-
ure within thirty seconds after sterting, stop the engine immedistely and «
correct the trouble before centinuing operation. A48 with any aireraft engine,
the throttle should not be opened wide until the oil has been warrmed to wlthin
20° of normal operating temperature. The normal tempersture will vary with
different installations, but should not be less than 1209 ¥, Continue the warm-
up procedure (700-90C r.p.m.) for at least three to five minutes. Gradually
incresse the engine speed until the normal operating tempersture is reached,
which should be accomplished under normal conditions within 15 minutes.

Testing each magneto of duml lgnition engines Individually, the engire speed
should not drop off more than seventy-five r.p.m. Do not operate on either
slngle magneto for more than thirty seconds st a time.

A1l ground testing should be done with the carburstor mixture control
(NAS-3A1 Carburetor) set st full "rilch™ and all controllable cowling flaps, gllls
etc. Tull "open™. Frolonged periods of operation at 1dling and full throttle
while on the ground should be avolded.

CARBURETCE MIXTURE CONTROL

The carburetor furnished has a fixed main Jet which has been found to give
the maximum of performance with the greatest economy and should not be changed
without consulting the factory. The NAS-34l carburetor has an attitude mixture
control adjustment supplled as standard equipment. Extreme care must be obser-
ved in 1ts use. The idling can be adjusted by means of a small thumb screw on
the sgide of the carburetor body. Engines being run on the ground, during take-
offy, and during acrobaties, should be operated with the mixture control in full
"rich" positlon only. Engines belng operated cross-country may be "leaned-out"
by moving the mixture control to the "lean” position very slowly and at the same
time watching the tachometer carefully. 'hen the mixture is leaned sufficiently
to produce a small drop of r.p.m. and a slight scattered mlssing of the englne,
mcve the control towsrd the rich position sufficiently to bring power and steady
operation back. It should be remembered that leaning of the mixture will cause
en engine to run hotter, and 1t should therefore, be attenpted only when load and
condltions appear to warrant 1t. The control should always be returned to the
full-rich pesition before returning to full-throttle operation or before a land-
ing is attempted. If & manual coperation of mixture control is not provided, the
mixture control lever on the carburetor should be safety-wired in the full-rich
position.

TAKE-CFF

Take-offs should be accompllished with the mixture control in the full "rlch®
position only, and at maximum throttle and power. The engine should be reduced
to crulsing r.p.m. as soon as practicable after take-off.

FLIGHT

An asireraft englne should not be flown for any great length of time at full
throttle. The most satlsfactory service may be obtained If the englne is erulsed
et & speed of 100 to 250 r.p.m. below full-throttle level flight r.p.m. However,
should it be desired to crulse the englne at say 100 r.p.m. below its full-
throttle level flignt r.p.m., same can’ba safely done with certaln penslties
ettached. The valve life will be appreclably shortened, as well as the plsten
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ring and bearing life. also, of significant Importance ls the fact that there
will be a considerable sacrifice in economy as regards gasoline and oll con-
sumption. However, 1t i1s not likely that any mechanical difficulties or englne
failures will result due to any crulsing speed up to the full-throttle rated
speed. :

During flight, the oll tempersture and oll pressure gauges should be
watched. IF the temperature rises above E215-220% F., or the pressure falls be-
low 20 pounds, a landing should be made immedlately, and the trouble ascertalned.

When approaching the landing field from any altitude, the engine r.p.m.
should not be reduced to less than from 800 to 1000. The throttle should bYe
left Just slightly open. This will prevent the engine from cooling too rapidly,
and will also keep the engine "elear™ and ready for instant use should full-
throttle be needed due to overshootlng or undershooting the fleld. Just before
landirg, the engine power should be reduced to 1dling. Imn all landing maneuvers
the altitude control adjustment on the carburetor must be in full-riech position.

STOFFING

when shutting off the engine, never cut the switeh immediately after
landing, as this tends to cool the engine too rapidly. The main gasollpe supply
valve should be shut off and the engine allowed to idle until the gas runs out.
This permits an even and slow cooling of parts. As soon as the engine has
stopped, due to the laek of gas, the lgnition swlteh should be turned off.

By following the above cooling-off procedure the possibllity of "after-
firing™ is greatly reduced and the eylinder walls and plstons are left in a
well=lubricsted conditlion, because the oil on them has cooled, and does not draln
off as reudily s it does when an engine 1s stopped while at high operating
tempersatures. It 1s equally as icportant as the warm-up procedure in starting
a cold engine. The subsequent warm-up time is appreelably shortened and, be-
cuuse of the piston and eylinder wall lubrication remaining the danger of loss
of lubrication caused by over-priming is greatly reduced.

FUBL CONSUMPTION

The fuel consumptlon to be expected under varlous operating condltions la
given in the following table., The first chart represents those obtalned frem the
operetion of the a50, while the second chart those obtained from operation of
the 465 and AP5. The values shown are average, and atmospheric econditlons, en-
glne condition, etc., may be expected to vwary these figures throughout the runge
plus or minus & .

INSTREUCTICHS: Assume that you are checking up on the gasoline consumption of an
AS0 engline., TFrom the left-hand column of the first chart, choose the full-
throettle level flight r.p.m. The figure then on the extreme right should be the
gasolline consumpticon. 411 wvalues under the full-throttle consumption represent
the crulsing consunption at speeds indiceted on the extreme left.

EEXANFLE: AS0 full-throttle level flight r.p.m. 2050. Gascline copsumption 5.49
gallens per hour. Cruising et 1750 r.p.m. gascline consumption 3.E2B gallons

per hour. Cruising st 1800 r.p.m., gasoline consumptlon 3.&47 gallons per hour,
etc.
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ENGINE
RrP !Mt

21C0o
2050
2000

1950
1800
1850

1800
1750
1700

1650
1e00
1550

1500
1450
1400

£850
2800
2750

2700
2650
2600

28550
2500
2450

2400
25580
2300
2250
2200
2150

2100
2050
2000

1950
1920
1850

5.57
4.71
4.351

4,00
S.75
3.53

5,35
aa17
3.02

£.68
2.75
2.B82

2,50
2.38
2.27
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L
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o
o)

Sa55
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&

S.87
3.14
3.01

2.88
2.76
2.682

D.49
3.60

4.20
J.81
J.67

D47
3.28
3.11

2.98
2.81
2.68

2.55
2.43
£.32

€.46
Z.54

5.51

n
B
L]

S
. ¥ = -
1]
m

L i I = L e 0 =2

LIE3EA 6 o b g
VoM D3

- LI

LA A
=30 A

2.94
2.BE
2.70

5.42

4,50
4,11
3.82

.59
3,39
J.21

3.05
2.8%9
2.75

2.62
2.49
£.37

.42

S.B3
0.49
2.20

4.94
4.72
4,53

4.35
4.18
4.02
g.87
B.72
3. 58

Dadd
3,29
Eilﬁ

.02
2,689
2,76

5.34
4,48
4.04

3.75
3«08
.32

S.14
2.98
2.83

2.69
2.08
2.44

6.37
P
5.35

S.14
4,90
4,67

4,49
4,31
4,14
S3.97
d.B81
S.66

3. 51
S.37
S.23

Z.09
.95
£.&1

5.26
4.26

d. 86
3. 66
.43

3.24
3.07
2.91

2477
2,63
2.50

GALLONS PER HOUR

S.1B

4,28
5.89
3.59

3. 35
3.17
3.00

2.685
2.71
2.58

AS0

5.10
4,28
J.81

3.501
3.29
3.10

2.94
2.79
2,66

5.08
4.13

S.73
D43
3.23

.04
=.88
2.75

GaALLONS FER HCUR

ABS and ATD

6,31
5.75

J.41
Se1d
4.87

4,64
4.44
4,55
4,10
S.98
G376

S3.60
Zudb
3.31

3417
3,03
2.R8

6.25

5.58
De 0
5.01

4,76
4,55
4,390
4,17
J.99
3,835

3.67
F :9

L=

3,37

.23
.09
2.95

&.18
J.54
J9.20

.92
4,68
4.48
4.29
&+ 10
5,94

3.78
3.61
S &7

3.31

D17

3,02
F

6.12
S.44

5.09
4,81
4,58
4,39
4.1%9
4,05

. B35
G. 88
G, 55

J.38
3.25
5. 08

4.93

4.08
S B0
3.38

SalB
2.99
2.83

6.04

)
S
4.77
4,54
4o
4.14

G.96
G375
J.61

5.45
S 30
3.15

4.85
397
3.57

3.29
S.08
2.83

o.96
D.2E
4.95
4.68

4.4%
4,53
4,06
J.57
370

S.53
Sa 37

5,22

4,77
3.80

Ja 50
S.22
J.02

.88
5.30
4,594
4. 51
4,58

4.17
5.97
5. B0

2.81
1
J.29

J.02 G5.68
4,88 4.89

4.42 4.38
4.18 4.38
S.88 4,10

.78 5.90
d.61 3,71
J.45 3.53

5.53

4,85
4.55
4,28

.06
G.87
3.67

- 11




GALLONS PER HOUR
ABO

ENGINE
R.P.M.

2850 6.78
2800 6.10 6.72
2750 5.54 £6.07 6.68

2700 5.47 5.73 6.06 6.62
2650 J.28 S.44 5.71 5.97 6.56
2800 5.00 5.16 5.41 5.56 5,98 6.50

2580 4.91 4,96 5,14 5.35 5.63 5.80 6.43
=000 4.68 4,75 4,91 5.10 5.34 5.51 5.76 6.36
2450 4.40 4,957 4,71 4.86 5.06 5.21 5.40 5.606 6.28

2400 4,28 4,40 4.52 4.87 4.83 4.95 5,12 5.29 5.60 6.20
2350 4,13 4,22 4,35 4.48 4.62 4,71 4.87 5.00 5.24 5.49 6.12
2300  5.98 4.07 4.18 4,31 4.42 4.52 4.66 4.76 4.96 5.15 5.51 6.03

2250 J.83 3.91 4.028 4,13 4.26 4.34 4.46 4.57 4.72 4.87 5.14 5.50 5.94

2200 3.69 3.74 3.57 3,96 4.08 4,15 4,26 4.36 4.50 4.62 4.79 4.96 5.22 5.84

2150 3.54 .61 3.72 3.83 3.91 3.98 4.10 4.19 4.31 4.40 4.56 4.65 4.87 5.08 5.73
2100 G.40 3,46 3.58 3.65 3.74 3.82 3.93 4.00 4.12 4.22 4.54 4.44 4.60 4,76 5.04
2050 5.87 5.33 3.42 3,50 3,60 3.66 3.75 3,85 3,93 4.02 4,13 4,23 4.35 4.49 4.,7]
2000 B.15 3.19 3.89 3.36 3.44 3,50 3.61 3.87 3,75 3.85 3.95 4.04 4.14 4,26 4.45
1350 000 3.06 3.14 3.E1 5.30 2.36 3.44 3.528 3.59 3.67 3.75 3.84 4,06 4,28

3.94
1900 2.87 2.83 3.01 3.07 3,15 3.21 3.30 3.36 3.40 3.50 3.80 3.67 35.75 3.86 4.03
1850 Z2.72 2.681 2.87 2.92 3.00 3.07 3.14 3.20 3.27 3.35 3.42 3.50 3.59 3.67 3.BE

MAINTLHANCE

Due to the modern Improvements and engineering featurss of the Continental
450, 465, AVS end ABO, required maintensnce has been reduced to 8 minimum. As
a general rule, these engines will need only the ZIngine Check every 100 hours,
snd & Wajor Overhaul every S00 to 800 hours. The operating time before a Major
dverhaul 1s, of course, greatly dependent upon the care the engine has been
glven, and the type of service to wnich it has been subjfected. Experience has
shown us that operating perliods of from 500 to 600 hours between kajor Overhauls
can easlly be reached by nermal operatlon and maintenance.

Mo geaneral top overhaul 1s recommended, but in the event a wvalve begins
to leak or the engine performence falls off, the cylinder causing the trouble
should ke located arnd removed and the condition corrected. However, if the
engine behoavior indicutes that speciul maintensance is needed before a iajor
Overhaul, 1t is well to make a careful check of all contrels, spark plugs, mix-
ture and spark setting, ignltion breaker points, fuel system, and preoreller to
make sure that peor functioning of one of these items is not affecting the per-
foroance.
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1 1B o

{Every 100 Hours)

An engine check is done without removing the engine from the airplane
and 1a as follows:

1. ¢Cheek all ensine mounting bolts to see that they are tight. If the
engine has a rubber mounting, the bolts at the engine mounting lugs should be
tightened firmly but should not be drawn down too solldly,

£. OCheck propeller hub bolts for tightness and check propeller for
tract, making corrections if necessary. The propeller should track within 1/8".

3. Inapect for oil leaks. Any undue amount of oil eppearing at any
point on the engine is an indication of trouble and should be thoroughly inves-
tigﬂt ed.

4., Inspect gasoline and oil lines for bresks or loose connections.

5. Check control linkeges for undue wear, misaing cotter plns, and =see
that full travel of all controls 1s obtalned.

6. Check altitude control adjustment, making sure that positive and full
movemant of the control arm on the carburetor 1s obtained.

7+ Remove and clean the scavenge 01l stralner located in the accessory
case below and back of #2 eylinder. Clean gasoline sediment bulb.

B. Check the spark plugs, clean and reset points to ,015 lnch.

9, Check lgnition wires for bresks or broken insulation, snd clean ter-
minals going into the magneto,

10. Inspect ignition breasker polnts and reset according to manufscturer's
speciflentions.

11. ¢Check engine thoroughly for locse bolts and nuts, and make sure that
all palnuts are in place.

12. Wash the engine thoroughly with a2 ecleaning fluid, preferably not in-
flarmmable to avoid fire hazard,
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(Every 500 = 600 Fours)

& Major Overhaul should be done only at the factory or at an Authorized
Continental Service Station. The engine must be removed from the airplane. A
clean table should ke provided on which the engine parts may be arranged for
inspectlon as they are removed and cleaned, Keeplng parts grouped according to
cylinders and assemblies will greatly facilitate Inspection and subseguent as-
zenbly operztions.

Do not stamp numbers on parts for identification on assembly, as fallure
of such parts may be cuused by cracks originating at the marks made by the
numbering dle. Small paper tags may be used for ildentifying snd locating parts
not numbered at the factory.

TOOLS

A minimum amount of special tools is reguired for the Major Overhauling of
the ASQ, A65, A"5 and ABO engines. Aslde from a walve spring compressor, no
other special hand tools are required. Bench tools such as an automatic valve
refacing machine, valve seat refacing tool set and similar standard service
t?ols can be obteined from various manufacturers who speclellize in alreraft ser-
vice tools.

DISASSENELY

Followlng is the procedure which should be used In disassembling and as-
sembling the 450, AB5, A7S and ABO0 engines assuming same have been removed
from the airplane.

l. The spark plugs should be removed end stored in a safe place frese from
dirt. Hemove the ignition wire conduits and magneto (or magnetos}. The ex-
haust manifolds are also removed. Hemove the carburetor by unscrewing the four
1/4 ineh nuts that hold the carburetor to the intake manifold.

2., FRemove the oll sump by removing the six 7/18" castle nuts that hold it
to the crankease, and drop 1t stralght down. The oil Intake pipe can be re-
moved by unscrewing the hex portlon at the top by using & 7/8" wrench.

3. Loosen the hose connections at the cylinder on 8ll the intake pipes
and slide the rubber hose towurd the carburetor. Yow remove the two 3/B" nuts
holding the Iintake manifold to the crankease, thus allowing the intake manifold
cluster to be dropped down and removed.

4, MNext, remove the nuts and palnuts holding the rocker box covers to the
cylinders, and remove covers. After the covers are removed, the rocker arm
shalft may be pushed out with the finger, provided the cam is in such a position
that the intake and exhaust walves are plosed. As the rocker shafts are pushed
out, the rocker arms may be removed, and the push rod may be pulled out of the
push rod housings.

Loosen the clamps holding the hose connections at the foot of the push rod
housing, and push the clamp and rubber hose back up on the housing toward the
e¢ylinder head. This entirely disconnects the housing from the flanged foot and
crankeaze. After the six cylinder base nuts have been removed, the cylinder
and push rod housing may be taken off &s & unit. Care should be taken to see
that the piston dees not drop down and become damaged 83 the cyllnder is re-
moved from it. Durlng this cperation the piston should be on the ocuter end of
the stroke. 42 soon as the cylinder is removed the plston pln should be pushed
out and the plston removed so ¥hat no damage wlll cceur to it. Remove all four
cylinders by this ssme nrocedure.
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6. HRemove each push rod housing flanged foot by removing the nuts holding
i1t to the crankcase. Remove the small capse on the push rod end of the hydrau-
liec velve tappets, and then with a small wire hook, the inside mechanism of the
tappet may be pulled out. 1sually the piston and cylinder of the hydrsulic
tappet will stick together, but if they do not, they may be taken out separate-
ly by the use of a palr of thin nose pliera. Be sure to keep the tappets
numbered according to the order in whlch they are removed, and that the asaemb-
lies are kept grouped together. The tappet housing (or cam follower) cannot
be removed untll the crankcase ls disassembled.

7. Kow the thirteen 5/16" nuts holding the accessory case to the crank-
case proper may be removed. The accessory case may then be lifted off as a
complete unit. The oll pump, relief valve and tachometer drive units remain
intact In the accessory case.

E. After the accessory case is removed, remove the four 1/4" cap screws
holding the cam gear to the cam. It will be noted that these four cap screws
are so spaced that the gear cannot be replaced incorrectly. Also note that the
cam and crankshaft gears are marked for the ecorrect timing of the valves, and
in rebuilding the engine, these markings must mesh. It will not be necessary
to remove any of the other gears at this time, but the cem gear must be re-
moved hefore the crankcase can be disassembled.

9., Hemove all of the 1/4" nuts holding the two halves of the crankcase
together. These nuts are on the centerline of the crankcase on both top and
bottom of the engine. Now remove the two 7/18" nuts which are attached to long
studs located at the front of the crankecase on the #2-4 aide (referring to eyl-
inder numbers), and also the two 7/15" nuts to be found one just above the in-
take plpes between the cylinders, =nd one between and to the rear of #1 cyl-
inder on #1-3 side.

10. Now with the motor laylng on its #1-3 slde, the #2-4 side of the case
may be lifted off. Lift the crankshaft, together with the connecting rod, out
of the crankcase.

11. It will be noted that the main bearings are of the shell type, and are
machined to exactly fit, and require no reaming whatsocever. Further, no ad just
ment of clearances is required. All bearings have "lips" on them, and can be
replaced only In their proper positions. .

l2. Remove all connecting rods from the crankshaft.

13. Remove the four 1/4" nuts holding the oil pump gear plate to the ace-
ess0ry case, and the oll pump gears may then be removed. The aluminum casting
housing the tachometer drive in the accessory case has a left-hand thread, and
2ame can be unscrewed and removed from the case.

14. By compressing the valve springs in the rocker box, the locks may be
reroved from the valve stem, and the spring seat, springs and washers may be
removed. In removing the valves from the guldes, care should be excerised to
see that they do not serateh or mar the eylinder walls.

IHSPECTING the mNGIEE

£ 3

{(lote: See page 22 for Service Tolerances.)

CRalKSHATT

Clean the crankshaft oll pressure holes thoroughly with sleur zzsoline,
and blow out with air. Inspect journals for scuffing =nd cheeck journal fillets
for cracks. #




BEARTINGS

Inspect the main and connecting rod bearlngs for cracks or cheecka. If
eracks or checks are wvisible, replace both halves of the bearing. I it is
necesasary to replace any maln or connecting rod bushings, same may be done by
simply pressing in new bushings with the fingers. Connecting rod upper and
lower bushlngs are identical except In the A75 and 480 engines where the cap
end bushing is drilled for an oll passage. Check bronze plston pin bushings
for signs of scuffing or overheating, and if bushing sppears burned or rough,
meke replacement.

FISTOWS, PISTON PINS, PISTON RINGS

Remove all rings, clean carbon from ring grooves and heads of platons. Do
not pollsh the contact surfaces of the plston. If sllght score marks are
visible, stone lightly with a fine Plke stone. Stone only enocugh to remove the
metal which has plled up, as deep scratches cannot be removed. If scoring is
heavy, the plstons must be replaced. Inspect the pin bosses. If worn, the
plston muat be replaced. Check plston ring grooves for wear. If worn beyond
service tolerances, the piston must be replaced. Plston rings should always be
replaced at the time of a lMajor Overhasul. *

CYLINDERS

Check for scores. WVery light scores can be removed with erocus eloth. IT
the cylinders have heavy scores, they should be replaced. Check valve seat in-
serts, and 1f badly burned, replace. (Valve seat replacements can only be made
wlth special equipment and if necessary to do this work, same should be re-
turned to the factory or to a shop well equipped for this type of work. Cyl-
inder barrels can also be replaced by the factory.) Check valve guides, and 1if
worn beyond the tolerances given inm this manual, they should be replaced.

Check cylinder bheads thoroughly for eracks, and deep acratches. Any dents or
deep scratches should be stoned out since seme may result in & failure.

VALVE AND VaLVE SPRINGS

Eecut all valve seats; reface all valves, replacing those that do not
¢lean up on valve refaclngy machines., Regrind sll valves. Clean all gum from
the wvalve stems, but do not polish, as you will remove the hard glaze which 1s
desirable. Check all valve springs for wear, tension and breakage.
CAMSHAFTS

Inspect lobes on the cam. If scuffed, stone lightly. Inspect cam bear-
ings for seratches. If the cam lobes are scuffed, the cam followers are prob-
ably also scuffed and will have to be stoned lightly on the inner end.
CRARKCALES

Check crankcase thoroughly for fatigue cracks. Clean with gasoline,
blowing out all all oll lines.

FRIGGURE RELLIEF VaLVE

vlean thoroughly and reinatall. The plunger should work freely in its
cage without stlcking.

CIL PULEP

Check the oil pump gears and if nleked or seratched, stone lightly. Re-
move all burrs. If the geuars are badly dented or worn, they should be replaced

TATHCHETIR DRIVE AMD CRAFNKSHAFT OIL SEAL

It is desirable to elways replace all geskets aend packings at the time of

8 j.&ajor Overhaul.
#
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HYDRAULIC TaPPITS

Inspect the tappet mechaniasm thoroughly for burrs and gum formation. The
tappet is s very rugged mechanism and no damage is likely to occur to it 1If
handled wlth any reasonable amount of care. Care should be excerlised to see
that it is not dropped or nicked because of coming in contact wlth other met-
allic objects. The tappet is conmposed of only four parts which con be disas-
gsembled. These parts ere deseribed as the cep, cylinder, piston and gulde.
The tappets should be washed thoroughly and the plston should work freely in
the eylinder. If sither the piston or eylinder is demaged, then both parts
rnust be replaced. The gulde, or actually, the cam follower, and the cup are
supplied as units separate from the piston and eylinder; however, all may be
obtalned as & complete hydraulle tappet assembly. & wire may be inserted in
the tube at the end of the eylinder to relieve the ball check so that the ple-
ton can be moved freely, thereby allowing a better examination of the unit.

MAGIETA

Inspect the polints and true up if plts are visible, making sure that the
points are flst against esch other. 011 only according to mapgneto instrue-
tior. book. Inspect wiring herness. If wires are dsraged, they should be re-
placed. See that all wires are well anchored and that positlive contact 1s
made. Of speclal interest is the fect that the mapgnetos of the type used on
these engines do not have any set polnt gap clearance. “hen the megneto is
timed internally correctly, the polnt gap 1s sutomatically szet. See lagneto
instruction manusl for irternal timing instructions.

CARBURETOR

The carburetor needs prectically no attention aside from dreaining the
float bowl of water, which can be done by removing the 1/4" pipe plug in the
bottom of the float chamber. For reconditioning the carburetor, speclsl
instructlions should be cbtained from the manufscturer of that item.

CASKETS AND PACKINGS

It is always the best policy to use new gaskets and packings throughout,
whenever reaszenbling an engine.

ASSEMBLING THE TINE

The AS0, A6%5, A7E and 5480 enrines are extrenely simple in principal, and
they have been so constructed that a minimum amount of effort wnd skill is re-
qulred both in the assembling and dismssecbling procedures. Also, by the em-
rloyment of asdvenced engineering lestures and methods, muny of the clearances
forumerly requiring mueh attentlon, are now bullt right intoe the engines and
can be disregarded by the mechanle. Ceonnecting rods wnd muin bearings esre not
to be reamed or fitted in any way. Crankshaflt end play iz deternmined btr the
lengthk of the front maln bearings, snd if such clesrance 1= excessive, replace
the bearing.

1. A4ll parts should be thoroupghly cleaned before the essembling is
started., Zerious injury to the englne can often be traced vo dirt and parts
not thoroughly cleaned during the overhsul.

2, The cylinders should first be cleaned, and valves, springs, etc.,
asserbled. after grinding the welves, the ports should be f1lled with sasoline
and tested for lesks., If gaesoline lesks pust the valve within 15 seconds the
velve gshould be reground. =e sure &ll volve crinding compound is= removed
fron the valve stem arnd guide, as we¥l o= tie eylirnder bore, .fter oiling the
valve stems thoroushly, end wiping the cuices eolearn, sssenhle the valve,
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washers, springs and locks to the eylinder. Wipe the ceylinder bore clean and
set aslde until assembly has progressed further on the englne crankcase.

5. ZSnap the connecting rod bushings in place and reassemble the connect-
irg rods to the crankshaft in such & way that all connecting rod numbers will
be pointing up when the sheft 1s reassembled to the engine. All connecting
rods are, of course, assembled in their respective positions.

4, Snap 1n &l] main bearings in their respectlve positions, and working
with each haelf of the crankcese separately, insert the cam followers and 1m
order that they will not fsll out of place, it is suggested that a rubber band
be drawn around esch pair of them on the outside of the crankcase. This 1s
merely te hold the followers in place while the two halves of the crankcase
are belng assembled.

5. Fow with the #1-3 side (referring to ecylinder numbers) of the crank-
casd laid with bearings up, set the crarnkshaft In place. Counting from the
rear of the engine, connecting rods ¥l and #3 should be placed through the
eylinder cpenings. also, lay the cemshaft in peosition. The #2-4 slde of the
crankecase may now be lifted on, and the two halves beolted together. o gas-
ket is used between the two halves of the crankcese, but in order to prevent a
glight ©il seepapge, esch conteet surface should be covered with a thin coat of
Fostoria Titeseal. Before applying the Fostoria, bowever, be sure to see that
all contsct surfaces are clean. .

6. The cam gear is next attached to the cam, and same should be placed
in such a manner that its marking meshes with the markings on the cranksharft
gear. It will be noted that the spacing of the serews holding the cam gear 1s
guch that the gear can be placed on in only one position. Safety wire the
cap serews after they have been firmly tightened.

7. The hydrasulle teppets should be Installed next. First, a2ll parts
should be washed thoroughly and coiled with a thin coat of 1lght oil. Inserting
8 plece of safety wire into the tube of the unit against the ball ckeck wvalve
to relleve the trapped air and oil, insert the piston in the unit body and with
g twist of the plston and spring to the right, seat the spring to its recessed
shoulder. S5till holding the ball ckeck valve in release wlth the plece of
eafety wire, depress the piston with the thumb several times to be certain thet
it is functioning smoothly. Though it is not necessary to entirely deflate and
bleed the units before inserting them In their housing bodies they must be
pertlelly deflated. To instsll the unita simply slide them into thelr respect-
ive housing bodies, tube end first.

If it should be necessary to remove & hydraullie unit from its houslng body
without completely dieassermbling the engline the eylinder must be removed. Using
a plece of safety wire, hooked on en end, hook the piston and ecarefully work
the whole unit out of the housing body. If the plston and spring alone pull
out it will be necessary to press s hardwood dowel, of a diameter slightly
lerger than that of the plston, inte the unit body and, while rotating the dow-
el, carefully withdrzw it snd the unit body.

£, Place the small cup for the foot of the push rod on top of the tappet
and imuediately instell the push rod housing flanges. A new gesket should be
used at the push rod housing flange, and in order to meke a perfect oil-tight
seal, a small amount of Fostorle should be applied to the push red housing
gusket before 1t is irstalled. As you will note, the push rod housing flange
has & small 1lp which will securely hold the push rod housing cup in its
correct positicn.

%, After new rings have been instslled on the pistons, the assembly may
be fitted to its respective connecting rod with tkhe numbered side facing the
propeller end of the crankshaft. As the pin is taepped into positien, the pls-
ton mast be ecarefully supverted to avold lts coming in contact with other met-
glliec surfaces. He sure that all piston pin plugs remain in place.

10, It is noted that the push rod housings are a part of the cylinder as-
senbly, and must be instelled as such, BEefore any cylinder 1s reassembled to
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the crankcase, the crankshaft should be turned until its position 18 brought to
the cuter end of the stroke. The cylinder should be carefully wiped off with

a clean cloth and both cylinder and piston thoroughly oiled. On all engines a
new rubber cylinder base packirg should be used between the cylinder base
flange and the crankcase. In order to afford a positive seal against oil leak-
age, it 1s desirable to use a small amount of Fostoris Titeseal around the
eylinder flenge on the flat surface that will contsct the crankcase.

11. Before the cylinders are installed, however, new push Tod housing
rubber hoses should be instslled on the housing and pushed back up toward the
cylinder head for clearance while the remamirder of the assembly is taking place.
Holding the cylinder firmly against the body to steady it, this unit is placed
over the plston. After the rings have been roteted until the gaps are evenly
spaced about the piston, they are then compressed until the eylinder is over
them. As soon a8 the c¢ylinder is in place szeversl of the eylinder base nuts
should be drawn down before another cylinder is started. By following this
same procedure, assemble all four eylinders to the crankcase. Tighten all
cylinder base nuts firmly, but not excesaively.

12. after the cylinders are in place, the rubber hose connections on the
push rod housing can be slipped down in place and tightened with the metal hose
clamp.

13. New hose connections should be placed on all intake pipes. Attach the
carburetor intake manifold, and agein by manipulation of the rubber hoses, the
inteke pipes can be instzlled. Attach and safety the carburetor as well as
place safety nuts on all crenkcese and eylinder nuts. Do not tighten the in-
take manifold studs more than just firmly.

l4. The oil pump is reassembled into the accessory case, as well as is the
tachometer drive unit. Ais the tachometer drive shaft goes through the rawhide
oil seal, make sure that the packing remeins in position, and is not pushed out
of place by the drive shaft. It may be advisable to use a 7/16" rod to lead
the shaft through the pecking in order that it will not be pushed out of posi-

tion. Be sure to safety the nuts holding the oil pump plate to the mccessory
case.

15. By properly meshing the oil pump drive in the cam gear, the sccessory

case may be attached to the engine. Tighten all nuts firmly and safety with
palnuts.

16. With the engine rotated to such a position that the Inteke and exhaust
valves are closed on any one particular eylinder, the push rods and rocker arms
may easlily be installed. Insert the push rods into their respective housings,
and as the rocker arm is held in place, push in the rocker arm shaft.

17. It is indeed seldon necessery to even check the valve tappet clear-
ances as they are bullt right into the englne. However, no method is provided
for adjusting clearsnces so remote is the possibility that such will ever be
reguired. Tappets wlll function properly with "dry" clearunces ranging from
«030 inch to .110 inch. &t the factory, clearances are set from .050 inech to
080 inch.,

If, however, 1t 1s desired tc check the clearances, a serew driver blade
should be Inserted between the valve stem and rocker arm in such & manner that
the valve 1s held partially opemn. This should be done, of course, with the cam
in & position such that the valve would be closed. Leave the screwdriver in
place for ten or fifteen minutes to allow &ll oil and air to.leak out of the
tappets, thus leaving them perfectly "flat."” Remove the screwdriver, and while
keeping considerable pressure on the push rod end of the rocker arm {taklng up
all spring tension) check the clearences between the rocker arm and valve stem.
This eclearance should be between .030 and .110 inch.

Before starting the engine after the teppet clearance check, the tappet
should be removed and pumped up a&s described in puragraph 7 above, or else it
may require two or three hours of operation before the tappet punps up auto-

matically, and in this perlod of time & considerable amount of damage cen be
done to the engine. ’
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18. The engine is now ready for the magneto installatiom. #irst, rotate
megneto until the mark on the gear, which can be seen through the inspection
window, is in line with the small pointer, which iz also wvisible. This places
the magneto in firing position for eylinder l. Hotate the engine in a counter
clockwise direction until the firing strokxe of #1 eylinder is reached.

The ADD and 465 engines are supplied in dual and single ignition medels,
while the 473 and ACO are sepplied only in the dual ignition model. In all In-
stances, the right magneto, facing the accessory case from the rear of the
engine, fires the top plugs, while the left megneto fires the lower plugs,

FOR THE SIVUGLE MAGNETO ADO-4 & 7 EMNGINE

Set the engine at 28° Before Top Dead Center on the firing stroke. This
puts the engine in the firing position for #1 cylinder., The magneto coupling
is then inserted Into the serrated magneto drive gear without turning the motor
or magneto. The mounting studs may be tightened enough to heold the magnete in
position against the accessory case,

The magneto is now approximately in firing pesition. Before checking the
exact breaker opening position, the magneto should be rotated ln & counter-
clockwise direction by tapplag the mounting flange until 1t 1s near the end of
the travel permitted by the slots. The c¢rankshaft may then be turped backward
a little, and brought slowly up to firing position to take the back-lash out of
the driving gear traln.

If available, a .0015 inch feeler should be inserted between the breaker
points, and each magneto flange tapped in a clockwise direction until the exact
polnt of release is reached. Cellophane is a very good substitute if a .00LlS
inch feeler is not available, After tightening the mounting puts, the timing
should be checked by backing up the erankshaft and turning 1t slowly forward at
ghort intervals to determine if the feeler is released the instant the dlac
reaches the 28 degree mark. All traces of cellophane muat be removed before
replacing the bresker cover.

FCR TID DUAL IGNITION AB0=-5,6,5 & 9 EIGINE

The procedure as described above is repeated for sach magneto, except that
for the left mogneto (firing lowar plugs), the crankshaft loecation for attach-
ing the magnetos should be 268° Refore Top Dead Center, and 25° Before Top Desd
center for the right magneto (firing upper plugs}., The magnetos on the dual
ignition model rotate in opposite direction to that of the slngle lgnition
nodel, and this should be borne in mind in following the above instructions.

FOA THE SINGLZ IGNITION A65-1 & 7 IICIVE

The zame procedure as descrihed above for the 450-4 engline is followed ex=
cept that the mazneto timing should be 309 Before Top Demd Center.

FOR TH= DUAL IZUITICN 465-3,6,8 & 9 EISINE

The procsdure described sbove for the 450-5 engine is follawgd exactly
withh the exception that the tlmings of both magnetos should be 30% Refore Top
Dend Center.

TOR TEE DUAL IGUITIGH A7S & ARQ-3,56,8 & 9 ZGINE

The procedure as deseribed sbove for the 4A50-5 engine should be followed
exuctly mtth the exception that the left magneto (firing lower plugs} should be
set at 32° Defore Top Dead Center, while the rizht magneto (firing top plugs)
should be set at 30° Before Top Dead Center.

19. Tighten and sufety mugneto flange nuts. Install all wvalve rocker
covers nnd safety. Check over the entire engine and be sure that palnuts are
uzed on all exposed nuta.

The engine is now ready to be installed in the alreraft.
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RUN-IN

It la very lmportant that an engine be carefully run-in after a complete on
top overhaul. The length of time necessary for this depends upon the new parts
installed durlng the overhaul and the facilitles cvallable for the running-in
process. A flylng propeller does mot cool the engine properly 1f the airplane
i1s not in flight, and any continued full-throttle operation should be avolded
on the run-in unleas s speclal cooling propeller ls used. It is also advisable
to have a thermocouple attached at the Ease of the spark plugs and not allow the|
eylinder head temperature to exceed 500 F.

When new plstons or bearings are installed, at least 5 hours of run-in
time should be put on the engine. New rings may be broken in sufficiently for
flight in posslbly 3 to 4 hours.

The engine should be filled with a light grade of oll and run at approxi-
mately 800 r.p.m. until the oll is thoroughly warm. Then at intervals of 15 to
20 minutes, the speed should be increased by 100 r.p.m. If a specisl propeller
is not being used, a speed of approximately 1400 r.p.m. should not be exceeded
for more than a few minutes at a time with the airplane on the ground. If a
thermocouple 1s used, speeds may be inereased until the cylinder head temper-
ature reaches 500° F. The remainder of the run-in may be put on in cruising
flight, with a final run of about 30 minutes at a speed epproximately 100 r.p.m.
less than full-throttle. Any flight run-in should be made over the airport in
order that a quick lending may be maede If any trouble develops.

If new platons have been installed, the ocylinders should again be removed
and the plstons and cylinder walls inepected. If found to be in perfect order,
reassemble and warm up for 20 minutes before final test flight.
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J!LE‘Q - SETi&E 4[5.5.?,8 & g

465 - Series 1,3,8,7,8 & 9

AT7S = Jeries 3,686,868 & 9
ABQ - Series B & 9

'ex.
Allow=
able
Ilominal De- After
. cize gired Min.  Max. Use
1. Piston in eylinder (skirt) 3-7/8 014 L014 .017 .020
2. Top plston ring in groove (A50) 3/38 . 0035 L0025 L0004 008
3. Top plston ring ln groove [AGS5) 3/38 <006 003 L0035 L0068
4., 2nd plston ring in groove (A350Q) 3/32 +003 002 L0035 .0055
5. 2nd piston ring in groove (AG5) 3/32 LO03E L0025 L 004 M elvsls
6. Top plston ring In groove
(A75 & AS0) 3/32 008 005 L0085 JO0ES
7. 2nd plston ring in zroove
(A75 & AEO) 3/32 .0035 0025 004 .0055
E. Ord & 4th pistor ring in groove
(450) z/32 .002 001 .0025  .0055
9. 3rd piston ring in groove
[AB5, 475 & AROD) EKEE L0035 L0025 004 0055
10, 4th piston ring in groove (A85) 3/32 L0028 001 L0085 L0055
11. 4th piston ring in groove
{A75 & ABOQ) 3/32 L0055 L0025 004 D055
12. 5th piston ring in groove
A75 & ﬁEU} 5!52 002 001 . Q025 » 0055
13, Piston ring gap (4TS5 & ABO) .014 014 L0182 017 .025
l4. Plston ring gap (AS0 & A6D) «012 012 007 017 025
15, Piston pin in conn. rod bushing 55/64 +0014  .0013 . 008 . 003
16. Piston pin in piston 55/64 L0004 L0001 L0007  .0015
1%. Piston pin and plug in eylinder =7/ L0285 L0100 L0482 070
18, Flug in piston pin 5/8 001 Size L 002 004
19. Conn. Tod bearing to shaft 1-15/16 008 L0013 .0028  ,004
20. Crankshaft in front mein bearing
{end clearance) 3=1/4 .011 L005 L017 .020
21, Crankshaft in main bearings 1-7/E 003 0025 004 .0055
28, Exhaust valve in guide 11/32 L0037 L0087 L0047  .008
23, Intake valve in guide 11/32 002 .001 003 .005
24, Valve gulde in cylinder head 17/32 .002 001 003 005
£5. Camshaft Journals in crankcase 1-3/8 002 L 001 L0003 L005
26, Camshaft rear Journal in crackense
(end clesrance) 1-1/82 0086 004 .008 010
27. Valve tappet in crenkcase 23/38 L0013 .0005 .002 .0031
£28. Focker shaft In rocker bearing 39/64 L0016  .0011 0021  .004
29. Rocker shaft in eylinder head 39/64 . 0007 .oooz L0017 L0003
30. 0il pump drive shaft in cover 8/16 002 L0015 003 .005
351. 0il pump driven shaft in cover 9/16 . 002 L0015 .003 .005
32. 0il pump drive shaft in plate 9/16 L0082 L0015 + 003 .005
33. 0il pump gears {(end elearance) a/e 003 004 - 008 -015
54, Inner valve spring (ecomp. to B5/64) 307 Eﬂ{ 32§ 3535
25. Cuter velve spring (comp. to 61/64) 444 415 474 37
Z6. 0il relief velve spring [(comp. to _ ) _ .
1-2/18) 5-1/4# 5-1/B# 5-3/8¢ 5§
37. Crankplns out-of-round - - - .0015
Z&8. Crlinder bores cut-of-round - - - LODEE
39. Crankshaft run-cut {(center mein) - - - 005
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