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DEFINITIONS AND ABBREVIATIONS

AB.C.
Approx.
AT
Bar.
B.B.C.
B.ALP.
BT.C.
C.G.

Du.

Fg.

Front

Hex,

lett

After Bottom Center
Approximately

After Top Center
Barometric

Before Bottom Center
Braker Horsepower
Betore Top Center
Center of Gravity
Diameter

bcgrccs of Angle
Degrees of Fahrenheit
Federal Aviation Administration
Figure (illustration)
Propeller End

Foot or feet

Water

Mereury

Inside Diameter
Inches

Hexagon

Side on which No's 2, 4 and 6
cvhinders are located

Ibs.
Lockwire
AMan.
Max.
Min.

3

Rear

Right Side

R.P.M.
Sud.

T.D.C.
Temp.

Torque

Pounds

Wire used 1o safety connectinns
Mantfold or manometer
Maximum

Minimum or minute

Thirty minutes of angle (60°=1)
National Coarse (thread)
National Pipe Thread

National Fine (thread)

Outside Diameter

Pressure

Pounds Per Square tnch
Accassory end of engine

Side on which No's 1, 3 and 5
cvlinders are located

Revolutions per minute
Srandard

Top dead center

Temperature

Force x lever arm (125 ft. lbs,

= 125 lbs. force applicd one foot

from bolt center or 12,5 hs.
applicd 1o fr. from center).
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SECTION 1. INTRODUCTION

1-1.  his manual is publishad for the guidance of all
Lacihities engaged in operation, maintenance and overhaul
of 1 Sernies engines, as required by the Federal Aviation
Admsmstration.

1-2. Since the last gencral revision of the maintenance
and overhaul manual tor this series a number of significant
changes in parts have been made. Because there is a high
degree of interchangeability of parts between models in the
series, the new parts do not scriously alter the applicability
of instructions in the manual. This cdition represents a re-
vision of the third edition and the inclusion of data pub-
Ished 0 1955 as a supplement to the second edition. Fig
ures 3.4, 9 and 10 iHustrate wet sump and dry sump en-

“gines typical of all E Series models and show the present
type ignition cable supports, Eclipse starter, new type of
evlinder and the removable pushrod housings.

i-3. For applicability of all parts to the various models,
refer to the latest revised Parts Catalog, Form X-30017.

1-4. In the following seetions will be found a brief de-
wription of the engine construction and the differences
hetween models of the series, a deseription of the opera-
ton of the various systems for starting, lubrication, cool-
i, induction, cte., a table of engine specifications cover-
ing dimensions and characteristies of the various modcls,
4 trouble shooting chart, instructions for packing, un-

packing and preparation for storage, instructions for in-
stallation of the cngines in aircraft and their removal,
maintenance  suggestions, overhaul instructions, instruce
tions for testing after overhaul and o table of fus and limits,
supported by charts which indicate the pomts at which
fits arc to be measured and which also provide a visual
description of the internal lubrication system.

1-5. Important changes in part numbers, interchange-
ability of parts, urgent inspections, mandatory replace-
ments and modernization information are among the sub-
jects of limited interests and duration covered by factory
service bulletins, which are distributed to all Approved
Distributors of aircraft engines and parts and are available
for study at their offices. Scrvice bulletins of interest to
aircraft owners, operators and maintenance personnel may
be obtained by direct mail on an annual subscription basis.
The charge for this service covers only postage and hand-
ling. Subscription order blanks may be obtained from
Teledyne Continental Motors, P. O. Box 90. Mobile, Ala-
bama 36601, Attention: Publications Department.

1-6. It is the policy of Teledvne Continental Motors
to handle all reports of service difficulty and requests for
information through Approved Distributors.  You will find
them more than willing to help solve your maintenance
problems and well cquipped with experience and facilities
to perform any necessary maintenance work on Teledyne
Continental Aircraft Engines. There is an Approved Dis-
tributor at every major airport.
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TABLE |
GENERAL CHARACTERISTICS COMMON TO ALL MODELS

ENGINETYPE ... ... ... ... ... Horizontally Opposed, Air Cooled, Direct Drive
CYCLEOF OPERATION . ... ... ... ... nnn Otto Cycle (4 strokes per cycle)
NUMBER OF CYLINDERS . . .. it 6
CYLINDER BORE (ininches) . .. .. ...t n oo 5
PISTON STROKE (in inChes) . . ... ..ot 4
COMPRESSION RATIO . . .ottt it e et e 71
DISPLACEMENT (incubicinches) . ... ... ... ... .. n.. 471
DIRECTION OF CRANKSHAFT ROTATION .. ..................... Clockwise
TYPE OF VALVE MECHANISM . ... .. .. ... i Overhead
OVERALL WIDTH OF ENGINE (ininches) .. ........................ 33.3/8
NUMBER OF MOUNTING BRACKETS .. ... ... ... ... 4
TABLE 1l

GENERAL CHARACTERISTICS PECULIAR TO VARIOUS MODELS

Feature E-165-2{E-185-1/E-185-3/€-185-8|E-185-9 E-185-11|E-225-4/E-225-8
NORMAL RATED B.H.P. 165 185 185 185 185 185 225 225
RATED TAKE-OFF BH.P. | 165 185 205 185 205 205 225 225
NORMAL RATED RPM. | 2050 | 2300 | 2300 | 2300 | 2300 2300 | 2650 2650
RATED TAKE-OFF RPM. | 2050 | 2300 | 2600 | 2300 | 2600 2600 | 2650 2650
OVERALL LENGTH (inches)| 43.75 | 4765 | 47.66 | 4895 | 4840 | 4895 | 4895 48.95
OVERALL HEIGHT f(inches)| 2831 | 2495 | 2831 | 2165 | 2600 | 2165 | 25.00 21.66
PROPELLER SHAFT TYPE | Flange | Spline | Spline | Seline | Spline | Spline | Spline Spline
SUMP TYPE Wet Dry Wet Dry Wet Dry Wet Dry
"WEIGHT OF ENGINE (ibs.)| 325 318 326 325 326 325 330 322

Note: (*) Does not include accessories listed in Table 11l




TABLE Il
STANDARD ACCESSORIES

Accessory Name No. | Manufacturer Model Weight (lbs.)
MAGNETOS ............¢c.coiovnn 2 Scintilla S6LN-21 116
CARBURETOR ................... 1 Stromberg PS-5C 6.0
CARBURETOR ................... 1 Marvel-Stromberg MA-4.5 5.13
PRIMINGNOZZLE ................. 1 Teledyne Continental - A
FUELPUMP. .. ... ... ............. ] Romec RD 7790 10

"SPARKPLUGS ... ................. 12 Champion C-27&C-275 1.92

*SPARKPLUGS. .. ................. 12 BG Corp. 706S & 706SR 2.52

* STARTER(E-165). .. ... ............ 1 Delco-Remy 1109660 20.6
STARTER . ... ...ttt 1 Eclipse 39713 18.8
GENERATOR ............cciu-n- 1 Delco-Remy 1101879 145
VOLTAGE REGULATOR ............ 1 Delco-Remy 1118263 1.6
UNSHIELDED IGNITION
CABLE ASSEMBLY ................ 1 Teledyne Continental - 3.75
SHIELDED IGNITION
CABLE ASSEMBLY ................ 1 Teledyne Continental | EQ5450 4.60
VIBRATIONISOLATORS ............ 4 Lord 352043 1.75
RIGHT HAND ACCESSORY DRIVE .. ... 1 Teledyne Continental | £Q208 .40
LEFT HAND ACCESSORY DRIVE . ..... 1 Teledyne Continental | 40722-A1 .20
ACCESSORY DRIVECOVERS .. ....... 3 Teledyne Continental - .50

NOTE (*) Refer to Teledyne Continental spark plug application bulletin for a complete listing of spark plugs

approved for use with

these engines.

TABLE WV
GEAR DRIVE DATA
Speed Ratio Direction of
Name of Drive (Crankshaft: Drive) Rotation
TACHOMETERDRIVE ... ... . ... ... ... 1:05 Clockwise
MAGNETODRIVES .. ... ... . it 1:15 Clockwise
OILPRESSUREPUMP. . .. ... ... ... vt 1:0.5 Counterclockwise
OILSCAVENGEPUMP .. .................. 1:1.67 Counterclockwise
L.H.ACCESSORYDRIVE . . . ............ ... 1:1.67 Counterclockwise
R.H.ACCESSORYDRIVE. . ................ 1:1.364 Clockwise
GENERATORDRIVE .. ....... ... 1:2.25 Counterclockwise
DELCOSTARTERSHAFT .. ... ............. 1:35.78 Clockwise
ECLIPSESTARTERJAW . . . .. ... ... ... ...... 1:1.15 Counterclockwise




TABLE V
IGNITION SYSTEM DETAILS

Feature E-165 E-185 E-225
MAGNETOS (Scintillal . . . . . oo oo e eeeee e S6LN-21 S6LN-21 S6LN-21

* SPARK PLUGS (Unshielded) Champion . .......... c27 c27s -

* SPARK PLUGS (Radio Shielded) . . .............. BG706S B8G706S Champion C27S
SPARKPLUG THREADSIZE . . ... .. ......vn... 18 mm 18 mm 18 mm
SPARK PLUG TESTING PRESSURE . . ........... 100 psi 100 psi
RIGHT HAND MAGNETO FIRES UPPER PLUGS . .. 26° BTC 26°BTC 26° BTC
LEFT HAND MAGNETO FIRES LOWER PLUGS. . . .. 26° BTC 26°BTC 26° BTC
FIRINGORDER . . ..ottt et eee 163,254 | 163,254 16,3254
MAGNETOSPREAD . .. oo oot SORPM @ | 50 RPM @ 50 RPM @

2050 RPM | 2045 RPM 1900 RPM

NOTE (*) Refer to Teledyne Continental spark plug application bulletin for a complete listing of spark plugs

approved for use with these engines.

TABLE VI
VALVE TIMING

Valve Event E-185 E-185 E-225
intake Valve Opens ... .......... 8.T.C. 15° 15° 36°
intake Valve Closes . ............ AB.C. 60° 60° 72°
Exhaust ValveOpens . .. ......... 8.8.C. 55° 55° 72°
Exhaust Valve Closes . ... ........ ATC. 15° 15° 36°
TABLE VI
VALVE MECHANISM DIMENSIONS

Feature E-185 E-185 E-225
Intake Valve Lift {inches) . . . ... ... ..... 482 .482 506
Exhaust Valve Lift {inches) . . . ... ....... 463 463 506
Valve-to-Rocker Clearance (Operating) . . . .. 0 0 0
Valve-to-Rocker Clearance (lifters defiated) . . .030-.110 .030-.110 .030-.110




TABLE VIl
FUEL SYSTEM DETAILS

E-165-2 |E-185-1, -3, -8,

Feature E-185-2 | -9, -1, E-225
Carburetor (Stromberg Pressure Type) . . .. .............. - PS-5C
Carburetor {Marvel-Schebler) . . .. .................... MA-4-5 -
Minimum Fuel Octane Rating . . . .................... 80 80
Venturi Diameter {inches) . . .. ...................... 1.75 1.625
Fuel Pressure Range (p.s.i.) . ......... ... . ... ... ..., 1.5-9 9-15
Fuel Pump Supplied {Romec) ............... ... .. ... - RD7790
Fuel Pump Delivery (Minimum at 2300 R.P.M.} (lbs./hr.) ... .. - 166.5

TABLE X
OIL FLOW AND CONSUMPTION LIMITS

Specification Maximum Value
Oil Consumption at Rated Speedand Power . . .. ..................... .018 Ibs./B.H.P./Hr.
Oil Flow at Rated Speed and Power (E165) . ........................ 34 Ibs./minute
Oil Flow at Rated Speed and Power (E185) .. ....................... 40 Ibs./minute
Oil Flow at Rated Speed and Power (E225) ......................... 50 Ibs./minute

TABLE X
TEMPERATURE AND PRESSURE LIMITS

Indication Minimum | Maximum

Qil Pressure at Cruising Speed (ps.i.) . ................... 30 60

Oil Pressure at Idling Speed (p.s.i.) . ........ ... ... ... 10 -

Fuel Pressure at Carburetor {Stromberg PS-5C) (p.s.i). . . ... .. .. 9 15

Fuel Pressure at Carburetor (Marvel-Schebler} (p.s.i.} ... ....... 15 9

Oil Inlet Temperature at TakeOff (°F) .. ................ 75 225

Oil Inlet Temperaturein Flight (°F) .. .................. - 225

Cylinder Head Temperature on lower spark plug CFy......... - 525

Cylinder Base Temperature (E165, E185) OCFy ... - 315

Cylinder Base Temperature (E225) CF). .. - 290

Crankcase Pressure (at 2300 R.P.M., Full Throttle). . . ... ...... - 1-1/2" H20




TABLE XI
0IL VISCOSITY GRADES

Qutside Air Temperature Betow 40° F. Above 40° F.
Required Oil Viscosity Grade ... ....................-- S.AE.30 S.AE.50
NOTE

Refer to current Teledyne Continental Fuel and Oil

Recommendation Bulletin for detailed information on

types and use of oil.

TABLE XII
INSTRUMENT AND LINE CONNECTIONS

Connection Location Size
Tachometer Drive Accessory Case Rear Side . . ......... 7/8-18 N.S.
Qil Qutlet (Wet Sump) Accessory Case Right Side . . . . ... .... 1/2 in. N\.P.T.
0il Outlet (Dry Sump) Scavenge Pump Housing . .. .. ... .. .. 3/4in. NP.T.
Oil Inlet (Wet Sump) Crankcase Left or RightSide . . . ... ... 1/2in. NP.T.
Oil Inlet (Dry Sump) Accessory Case LeftSide ........... 5/8 1.0. Hose
Qil Pressure Gauge Crankcase LeftSide . . .. ........... 1/8 in. N.P.T.
Oil Temperature Gauge Oil Screen Cap (Dry Sump Only). . . .. .. 5/8-18 N.F.
Fuel Pressure Gauge Carburetor Regulator Cover (PS-5C). . . . . 1/8 in. N.P.T.
Carburetor Fuel inlet Carburetor Regulator Cover (PS-5C). . . . . 1/4in. N.P.T.
Fuel Pump inlet Fuel Pump LeftSide. . .. . ... ....... 1/4 in. N.P.T.
Fuel Pump QOutlet Fuel Pump RightSide . . . . .. .. ...... 1/4in. N.P.T.
Manifold Pressure Gauge Intake Manifold Upper Right Front . . . . . 1/8in.NP.T.
Fuel Primer Nozzle Intake Manifold, Cylinder Heads . . . . . .. 1/8in. N.P.T.
Breather Hose Elbow Crankcase Upper Right Front . . . . . .. .. 5/8 1.D. Hose
Accessory Case Vent Accessory Case Upper Left (Dry). .. .. .. 1/4in. NP.T.
Vac. Pump Qil Sep. Drain Accessory Case Right Side (Dry) . . . . . .. 3/8in. NP.T.
Propelter Oil Drain Accessory Case Left Side (Wet). . .. . ... 1/2in. NP.T.
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FIGURE 1. VALVE TIMING DIAGRAM—MODELS E165 AND E185.




3-1. FOREWORD.

The E Series Teledyne Continental Aircraft Engines includes
all engines of model designations E-165. E-185 and E-225.
Dash numbers following the basic model number indicate
variations in equipment, as described generally in Table I,
to adapt the engines to various types of aircraft. Most parts
are interchangeable between models, however, there are
important differences in types of crankshaft, ail sump,
accessory case, and accessory equipment. The service parts
catalog provides detailed information as to application of
the parts which are not used in all models, and it should be
consulted whenever it becomes necessary to order parts for
a specific engine. The following description will provide a
general idea of the construction of each model and detailed
information on the operation of the various engine systems.
A close observation of the illustrations will aid in following
the descriptions.

3-2.  CRANKCASE.

The crankcase is composed of two aluminum alloy castings,
joined at the lengthwise vertical center plane of the engine
by twenty one bolts through holes in external top and bot-
tom flanges and by ten through bolts in holes drilled through
bolts in holes drilled through lateral stiffening webs. Re-
cently, the lower parting flanges of Model E-185 crankcases
were made thicker for additional aigidity. This change nuade
it necessary to use longer 5/16 inch attaching bolts, av me
dicated in the new Parts Caralog. The webs, cast inegrally,
have enlarged bosses which are line bored to provide scats
for crankshaft main bearings and, below them, other bosses
which are bored to act as camshaft bearings. The four main
webs accommodate four bearings for cach shatt.  lead
coated, steel backed Tri-Metal precision inserts are instadled
in the four main bearing scats with the split matching the
case parting surface. Each insert is retained by a tang which

FIGURE 2. THREE-QUARTER RIGHT FRONT VIEW OF WET SUMP ENGINE.




engages a noteh machined in the case seat.  Each insert is
drilled and relieved to conduct oil from a crankcase passage
to the bearing surface.  Similar inserts without oil holes
instatled in Model E-165-2 and some of Model E-185-1 in
the crankshaft main-thrust bearing seat near the front of
< the case. When such inserts are instalied, the propeller
thrust s transferred to the case by split bronze thrust
washers insalled in the ends of the bearing boss.  Current
production engines of all models and all engines of Models
I-ER5-1, E-185-9, E-185-11 and all E-225 Modcls are equip-
ped with combination main-thrust bearings, in licu of the
bearing and washer combination just described.  The main-
thrust inserts are split, flanged, steel backed silver bearings
with lead-indium alloy or lead-tin alloy.  The flanged in-
serts can be installed in any crankease regardless of original
front bearing equipment.

3-3.  On the left and right vertical surfaces of the crank-
case are machined three mounting pads, cach bored in the
center to admt the skirt of a2 cylinder. Two of the long
crankease through bolts project from each cylinder mount
pad and, with six studs driven into tapped holes spaced
around the pad, serve to attach the cylinders.  Models
I-165 and the carliest production crankcases for the E-185
engines had six 7/16-14 X 3/8-24 studs sct in cach cylinder
mounting pad.  These were later changed to 7/16-14 X

7/16-24 studs, and the crankcase studding assembly part
number changed to reflect the new composition. Pads for
cylinders 1, 3 and § arc located on the right side, while
those for cylinders 2, 4 and 6 are on the left of the case.
Thus, the right case half will be called the 1-3-5 side, and
the left half casting the 2-4-6 side in this manual.

3-4. Below each cylinder, and horizontally opposite
the camshaft, two hydraulic valve lifters are carried in
guides bored through lateral case bosses. Over the outer,
open end of cach pair of lifter guides a cast aluminum push-
rod housing flange is attached by three studs and nuts and
is scaled to the case by a gasket.

3-5.  The crankcases first released for this group of en-
gines had a steel tube cast lengthwise in each crankcase half
and were located between the cylinder openings and the
valve lifter guides. These tubes served as the main oil
gallerics. Later the steel tubes were omitted from the crank-
case castings, and the oil gallery holes cored in the castings,
The oil gallery passages, both older and current type, are
open at the rear and plugged at the front ends.

3-6.  The front opening of the crankcase for the crank-
shaft is bored to receive the crankshaft oil seal. The crank-
case rear surface has a surrounding flange which forms a

FIGURE 3. THREE—-QUARTER RIGHT FRONT VIEW OF DRY SUMP ENGINE.




gasket surface for attachment and sealing of the accessory
case. Lateral stiffencrs at the rear provide studded mount
pads for magneto drive gear supports and the starter pinion
pivot.

3-7.  Three large holes in the bottom of the crankcase
allow oil drainage. The front and center openings register
with passages of the intake and oil drain manifold, which is
attached to the mount pad at cach opening by two screws.
The upper oil sump inlet tube fits into the left rear case
drain opening. Six studs in the mount pad on the case
bottom surface attach the sump. In dry sump models an
oil drain housing is attached by two screws to the pad
surrounding the rear case drain opening in place of the ex-
ternal sump.

3-8.  The crankcase breather hose elbow is screwed into
a tapped hole in the upper surface of the right case half
ahead of No. § cylinder. The engine identification plate is
attached by six drive screws to a pad to the rear of the
breather hose elbow. A propeller oil drain connection is
provided by a tapped hole through a boss near the breather
clbow.

3-9. A pad is machined on the bottom surface of cach
case half for attachment of a front engine mount bracket.

Four studs are driven into cach pad. Rear engine mount
brackets arc attached to pads machined on left and right
sides of the case by two studs and two long hex head thre wgh
bolts. A third, and shorter, through bolt passes through
the case between the two just described, but it does not
pass through the brackets.

3-10. A lifting eve (B, Figure 6) is attached to the upper
crankcase parting flange and provides a means of litting the
engine.

3-11. ACCESSORY CASE ASSEMBLY.

The magnesium accessory case assembly is attached 1o the
crankcase rear flange by four special hex head serews i
stalled through holes in the lower crankcase flange, two
hex head screws through the accessory case internal Tromt
flange near the magncto gears, four hex head screws in-
stalled from the rear through accessory case holes above
the magnetos, and by two hex head screws installed from
the front through holes in upper projections of the crank-

case rear flange. ‘The latter two screws engage tapped

holes in the Delco-Remy starter housing or are retained
by nuts if the Eclipse starter drive is installed.

FIGURE 4. THREE-QUARTER RIGHT FRONT VIEW TYPICAL OF MODELS E185-8, E185-11 AND E225-8.
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